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relates to soft, absorbent tissue paper webs which can be used in
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products are their softness; their absorbency,
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FIELD OF THE INVENTION

This inv_ention relates to tissue paper webs. More particularly, it "
relates to soft, absorbent tissue paper webs which can be used in
paper towels, napkins, facial tissues, and toilet tissue products.

15
BACKGROUND OF THE INVENTION

Paper webs or sheets, sometimes called tissue or paper tissue
webs or sheets, find extensive use in modern society. Such items as
paper towels, napkins, facial and toilet tissues are staple items of

20 commerce. It has long been recognized that three important physical

| attributes of these products are their softness; their absorbency,
particularly their absorbency for aqueous systems; and their strength,
particularly their strength. when wet. Research and development efforts
have been directed to the improvement of each of these attributes

25  without seriously affecting the others as well as to the improvement of
two or three attributes simultaneously.

Softness is thé tactile sensation perceived by the consumer as
he/she holds a particular product, rubs it across his/her skin, or



particularly their absorbency for aqueous.systens; and their strength,

particularly their strength when wet. Research and devel op '
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natural fiber-to-fiber bonding that occurs during sheet formation in
The use of wet strength reslns to enhance ‘the strength of a

paper web is widely known. For example, Westfelt described a number
of such materials and discussed their chemistry in Cellulose Chemistry
20 and Technology, Volume 13, at pages 813-825 (1979). Freimark et al.
in U.S. Pat. No. 3,755,220 issued August 28, 1973 mention that
certain chemical additives known as debonding agents interfere with
the natural fiber-to-fiber bonding that occurs during sheet formation in
papermaking processes. This reduction in bonding leads to a softer, or
25 less harsh, sheet of paper. Freimark et al. go on to teach the use of
wet strength resins to enhance the wet strength of the sheet in
conjunction with the use of debonding agents to off-set undesirable
effects of the wet strength resin. These debonding agents do reduce
dry tensile strength, but there is also generally a reduction in wet
30 tensile strength.

Shaw, in U.S. Pat. No. 3,821,068, issued June 28, 1974, also
teaches that chemical debonders can be used to reduce the stiffness,
and thus enhance the softness, of a tissue paper web.

Chemical debonding agents have been disclosed in various
35 references such as U.S. Pat. No. 3,554,862, issued to Hervey et al. on



pfapernaki ng processes. This reduction in bonding |leads to a softer, or
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tissue paper webs.

One exemplary result of research directed toward improved
paper webs is described in U.S. Pat. No. 3,301,746, issued to Sanford
and Sisson on January 31, 1967. Despite the high quality of paper

20 webs made by the process described in this patent, and despite the
commercial success of products formed from these webs, research
efforts directed to finding improved products have continued.

For example, Becker et al. in U.S. Pat. No. 4,158,594, issued

January 19, 1979, describe a method they contend will form a strong,

25 soft, fibrous sheet. More specifically, they teach that the strength of a

tissue paper web (which may have been softened by the addition of

chemical debonding agents) can be enhanced by adhering, during

processing, one surface of the web to a creping surface in a fine

patterned arrangement by a bonding material {such as an acrylic latex

30 rubber emuision, a water soluble resin, or an elastomeric bonding

material) which has been adhered to one surface of the web and to the

creping surface in the fine patterned arrangement, and creping the web
from the creping surface to form a sheet material.

Conventional quaternary ammonium compounds such as the
35 - well known dialkyl dimethyl ammonium salts (e.g. ditallow dimethyl
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| o
P20 It is also a further object of this invention to provide a process

for making soft, absorbent tissue li.e, facral and/or toilet tissue) and
': paper towel products.

| ‘These and other objects are obtained using the present
l invention, as will become readily apparent from a readmg of the
25 following disclosure.

SUMMARY OF THE INVENTION

The present invention provides soft, absorbent paper products.
Briefly, the soft’ paper products compnse

3C

(a) cellulose paper making fibers; and



15 tissue paper products. It is an object of this invention

to provide a soft, absorbent facial ti ssue paper products.
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paper products. 20 It is also a further object of this invention
to provide a process for making soft, alserbent tissue (i.e, facial
and/or toilet tissue) and paper towel products. ' These
and ot her objects are obtained  using the present i nvention, as will

becone readily appar ett) froomabaut 600%% td abbat 526% byl Weightgofisaid| cxiuiese
SUMVARY OF THE | NVENT . . e prese | [ l,oe
k%’é’gr making flbeE{i g?l eas @E%fegl‘éﬁyt SRR Yh? §?§8Mng

absor bent paper produ paper produc

conpri se: 30 compoung) haxdngthefermylasr nmaki ng fibers; and WD
96/ 09437 ' - : ~ PCT/ US95/ 11600

- 5- (b) from about 0.005%to about 5.0% by weight of said

cel | ul ose paper Ki ng, ¥i bﬁ% of ,-a quaternary ammoni um

sof t eni ng 5 conpcSﬁ mav! ng m oy mul a: 5 [err]

wherein
mis 1to 3;.

_ each R is a Cq-Cg alkyl group, hydroxyalkyl group, hydrocarbyl
10 group, substituted hydrocarbyl group, benzyl group, or mixtures
thereof;

each R2 is a C11-C23 hydrocarbyl or substituted hydrocarbyl
substituent; and

X is any softener-compatible anion;

15
wherein the R2 portion of the softening compound is derived from
C12-Cog4 fatty acyl groups having an lodine Value of from greater
than about 5 to less than about 100. Preferéblv, the majority of
the fatty acyl groups are derived from vegetable oil sources.

20

Prefe’fably, the quaternary ammonium compound is diluted with a liquid
carrier to a concentration of from about 0.01% to about 25.0%, by
weight, before being added to the fibrous cellulose material.
Preferably, the temperature of the liquid carrier ranges from about 30
25 °C to about 60 °C. Preferably, at least 20% of the quaternary
ammonium compounds added to the fibrous cellulose are retained.

Examples of preferred quaternary ammonium compounds suitable
for use in the present invention include compounds having the
formulas:

30 |
(CH3)2 - Nt - (C18H35)2 X



wher ei n - mis 1to 3; each Ris a Cl-C6 al kyl

group, hwargswogad7kyl group, hydrocarbyl 10 group, seosiusvsiigoh

hydr ocar byl group, benzyl group, or mxtures t her eof ;

each Rlerr] is a (Jerr]-(err] hydrocarbyl -0 .substituted hydrocarbyl
substituent; and X[err] is any saftener-conpatible anion;

15 wherein the R err] portion of the softening conpound is
derived from and Cl2-C24 fatty acyl groups having an |odine Val ue of
from greater than about 5 to | ess than about 100. Preferably,
the majority of ~ the fatty acyl groups are derived from vegetable
oi | sources. 20 " Preferably, the quaternary anmoni um conpound is
diluted with a |iqui@H3)2 - N+tcai@2#H4a8i2 a concentrXrion of from about 0.01
%to about 25.0% by wei ght, before being added to the fibrous
cellul ose materi al . Preferably, the tenperature of the liquid

carrier ranges from about 30 25 [err]C to about 60Lerr]C Pref erably,
at | east 2% of tﬁéeq@&mqus can be GeRtidered tohpsbadlioleyidimetbyl he

fibrous cell ul amendriBnd hRIrideYi.e., diloctadec-z- 9-&1@@#@%%«%6&%& ed
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- 6- respectively. it's to be understood that because the oley! and the'

10  erucyl fatty at:yl groups are derived from naturally occurring vegetable
oils (e.g., olive oil, rapeseed oil etc.), that minor amounts of other fatty
acyl groups may also be present. For a discussion of the variable
compositions of naturally occumng vegetable oils see Banley s Industrial
Oil and Fat Products, Third Edition, John Wney and Sons (New York

15 1964), incorporated herein by reference. Dependmg upon the product
characteristic requirements, the saturation 'level'pf the fatty acyl groups
of the vegetable oils can be tailored.

Briefly, the process for making the tissue webs of the present

_ invention comprises-the steps of formation is a papermaking furnish

20 from the aforementioned components, deposition of the papermaking

_f'urnish.o_nto.a foraminous surface such as a Fourdrinier wire, and
removal of the water from the deposited furnish.

All percentages, ratnos ‘and proportions herein -are by weight
unless otherwise speclﬂed

DETAILED DESCRIPTION OF THE INVENTION
While this specification concludes with claims particularly
pointing out and distinctly claiming the subject matter regarded as the
invention, it is believed that the invention can be better understood
30 from a reading of the following detailed description and of the
appended examples. | '

As used herein, the terms tissue paper web, paper web, web, .
paper sheet and paper product all refer to sheets of paper made by a
process comprising the steps of forming an aqueous papermaking
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that the invention can be better understood 30 from a reading of the

foll owi ng detail ed desctt j @pticipatedthahovood pulpjpealidts ¥adeties will normally-

As used herein, theongiree tHéﬁHﬁeMﬂﬁ%mrsQ%Eﬂ'ﬁnvmis irv@tion. How8adS'other
sheet and paper prod H refer to s
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be used and none are disclaimed. Wood pulps useful herein include
chemical pulps such as Kraft, sulfite and sulfate pulps as well as
“mechanical pulps including for example, ground wood,
thermomechanical pulps and chemically modified thermomechanical
. pulp (CTMP). Pulps derived from both deciduous and coniferous trees -
20 can be used. Also applicable to the present invention are fibers derived
from recycled paper, which may contain any or all of the above.
categories as well as other non-fibrous materials such as fillers and
adhesives used to facilitate the original papermaking. Preferably, the
papermaking fibers used in this invention comprise Kraft pulp derived
25 from northern softwoods. '

(A) guaternary ammonium compound

The present invention contains as an essential component from

about 0.005% to about 5.0%, more preferably from about 0.03% to

30 about 0.5% by weight, on a dry fiber basis of an quaternary
ammonium compound'having the formula:

{a) cellulose paper making fibers; and
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-7- wo 96/00u37ni sh, depositing this furnish on a foram n?ﬁ?ﬂ)?%/fl , such
as a ‘Fourdrinier wire, and renoving the water fromthe turnish as by
gravity or vacuum assi sted drai nage, vaith or without pressing, and

by evapor ati on. 5 As used” herein, an aqueous paper maki ng

furnish is an aqueous slurry of papernaking fibers and the chem cal s

described hereinafter. . The first step in the process of this

invention is the f‘b&rﬂ"?@ 2hout0.005% ma_aH@HB%-Q%‘péflMigﬁj eLsaidseeliutbse

furni sh conprises papear nmgkitg fibers bfber sqidreamal ARIMESMTR | TBRehfi{fr M ed

to as wood pul p), &;}ﬂ gg L’ﬁﬁﬂﬁ}' t%of one veget abl e oil based quaternar
APUEHR g the om\qu.l

anmoni um conpound, be herei nafter descri bed.

It is anticipated that wood pulp in all its varieties will normally-
conpri se the papernaking fibers used in this invehtion. However, other
cel I ul ose f5i brous pulpg”4§Hthﬁt;qyéﬁ6£xriners; bagasse, rayon, etc., can
15 be used and none are discl ai med.. Wbod pul ps useful herein include

chemi cal pul ps such as Kraft, sulfite and sulfate pulps as well as
mechani cal pulps including -for exanple, ground wood,

t her monechani cal pwheseiand chenical ly nodifi ed thernomechani cal pul p

k)

(CTMP). Pul ps derived from both deci duous and coni ferous trees 20 can be .

used. .Al so applicamis tothe present invention are fibers derived
fromrecycl ed paper, which may contain any or all of the above .

categories as wel |63gh Brsihistitgent ispr shornabain G Leuptefaratily IC O3, alkyl
adhesi ves 1psed to grafip), Ié_.gt,en{eliﬁyp(m%f‘i‘ireféfl‘%)mhﬁlgéqf?bgfjleéﬁ@'ﬁﬁe ﬁlgbef oe

paper maki ng fi bers_used .i ﬁ]( shl S | nvenél on conBrl se ] p derive
from northern sof tWg¥yalkyl group, hy rocarbyl group, substitsedhydrpcanbyini um
conpound - - group]benpykgmup bnwirtures therdof Ns as an essential-
conmponent from abput 0.005% to about 5.0% nore preferably from
about 0.03%to  Jmchaiidutis 0aSkingbyhain, gt least pattizlly | iresathased av a7
- quaternary GHEEREY WHRrF UBYU"E 16eBd {Han GBbTY! P00, preferably from -
15 about 10 to about 85), C19-C23 hydrocarbyl, or substituted

hydrocarby!l substituent and the counter-ion, X~, can be any
softener-compatible anion, for example, acetate, chioride, bro-
mide, methylsulfate, formate, sulfate, nitrate and the like.

Preferably, the majority of R2 comprises fatty acyls containihg at

2_07 least 90% C18-C24 chainiength._ More preferably, the majority of
R2 is selected from the group consisting of fatty acyls containing
at least 90% C18. C22 and mixtures thereof.

The . quaternary ammonium compound prepared with fully
saturated acyl groups are excellent softeners. However, it has now
25 been discovered that compounds prepared with at least partially
unsaturated acyl groups { i.e., IV of greater than about 5 to less than
. about 100_. preferably less than about 85, more preferably from about
10 to about 85) derived from vegetable oil sources have many
advantages (such as better fluidity) and are highly acceptable for

30 consumer products when certain conditions are met.

Variables that must be adjusted to obtain the benefits of using
unsaturated acyl groups include the lodine Value (IV) of the fatty acyl
groups; the cis/trans isomer weight ratios in the fatty acyl groups. Any
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group, benzyl gro Byggp%fb%ta%&%go?ﬁgﬁggfréyaﬁﬁg &ﬁgrﬁ%ga%ﬁﬁ[é}éyﬁc?rgpgupghg
chain, at |east parti t e ; ﬁ@@%

5 to | ess than about ?(5 ?,ergfri@?e%% y%(lt)%n%ti% ammomugbodd{rﬁ%@rﬁ%éa gut ,
Jerr]-Cerr] hydftmr @ity agy! Greupptirwing an 1V of frofy ahqusr Byto about 25,

substituent ang threfpatiyefroPabodt 80 to abalt (&5, ampre preferably from about 15
sof t ener - conpati bl e

ni on, ~for .exanple, acetate, chlorigde [ o-
mi de, nethyl sul f ot 8Kt 20, 8nd 2 f"én%ollé',a"ﬁi Spes WRISHtfatio Qé.t%m'“ greater than
Preferably, the naboutt3OH0,Rareferghly sgeeatent tthancgbaut &Q/80ni moreit preférably
| east 90% CJerr] - ' t r r | Yeatlidre LOr | f
R2 is selected frgrrngét%le’ ,ﬁu?%‘%s?g’(ﬁge‘gg %gdt?téggagtqbtslgq%{ﬁgﬂ]it%éwp%ra@re.
at | east 90% (] er jhese] @ifftfangisamet yraight watiegmrovide optimal congentratability

quat ernary ammpni @NtRes® M EdngesPLanate M haﬁqf b¥ove abou$ 28)rthecdtincot cis to
groups are excellent safteners. Ho | t S en _di scaover

' wever as_ now hz?}? be ed
that conpounds pr &FSedSAUMERS A15 |'8S%¢ IMpQRany |ynless  highee ,copgentatiags are
groups ( i.e., |Vnekdgdedltes relbtionsitpubetvden 1\easdtduncentratability is described

hereinafter.

_ Generally, hydrogenation of fatty acids to reduce polyunsaturation
15 and to lower IV to insure good color leads to a high degree of trans
configuration in the molecule. Therefore, quaternary ammonium
compounds derived from fatty acy! groups having low |V values can be
made by mixing fully hydrogenated fatty acid with touch hydrogenated
fatty acid at a ratio which provides an IV of from about 5 to about 25.
20 The polyunsaturation content of the touch hardened fatty acid should
be less than about 30%, preferably less than about 10%, more
preferably less than about 5%. As used herein, these polyunsaturation
percentages refer to the number of fatfy acid (or fatty acy!) groups that
are polyuhsaturated per 100 groups. During touch hardening the
25 cis/trans isomer weight ratios are controlled by methods known in the
art such as by optimal mixing, using specific catalysts, providing high

H2 availability, etc. '

hesis of a rnar ium compoun

30 Synthesis of a preferred quaternary ammonium compound used
herein can be accomplished_by the following two-step process:



about 100, preferably |l ess than about 85, nore preferably from about

10 to about 85) derived from vegetable oil sources have nan _

advant ag¥Q@ 2%/ as better fluidity) and are highly acceptBBI/ES356160030
consuner products when certain conditions are net. ' Vari abl es
that nmust be adjusted to obtai’n the benefit$0cf using unsat ur at ed
acyl groups include the lodine Value (IV) of the fatty acyl gr oups;
the cis/trans isoner weight ratios in the fatty acyl groups. Any WO
96/ 09437 Step A. Svnthesis of Amine ' PCT/ US95/ 11600

- 9- reference to IV values hereinafter refers to IV (Iodine Val ue)
of fatty ~acyl groups ancEtgbt to th&®resulting quaternary ammoni um
conpound. - Preferably, these quaternary -amoni um conpounds are
made fromfatty acyl +groups having an\IV of from about 5 to about
25, 5 preferably fromabout 10 to about 25, nbre preferably from about
15 to dBdgtNab)2ahd BAEi s/t ram i soner Mei@tg ratio of fromgreater
t han about 30/ 70, preferably greater {han about 50/50, nore

pr ef er.ably5-' ' greater than about 70/30, are storage stable at |ow
tenperature. These ci s/t n@l | somer, wei ght ratios provide optimal
concentratability 10 at thest'? 2 anges® In the IV range above about 25,

the ratio of '(ﬁ'él LOperived fﬁé@?e%ici %ﬁQE:OZrI %I'?.IC‘CeéﬁiFi nportant unl ess hi gher

concentrations are I-on 5 bet ween 1V and
concentrat abi | 4 | S descri bed herei nafter. General ly,
hydr ogenat i on tty acids to reduce pol yunsaturation 15 and to | ower

Cont Cgur s pon s o et dmlint 43000 ) 968 SPonl @BSnyiamine (561.2 o
corrpognds1 or 1284 Malhars: issolver iﬁrﬁz&?a@ﬁg'-h & 3 \24 H vegeeked (fiask
made by mi xi n@eduipped hyithogenaidditidrat funnel,i dhevridmietsr; h miacHapisd s 6ffer,
20 e pol yutDNEaBr-oRhd i agoR Swhlh: oTBR vEGHTaRIE 4, Beset RV, a8 o
be less than m:[id%d%‘l%rleg.oeﬁa‘lﬁymbbziﬁ dissolesh un Zd%f.liHECéz and added
bercentaors ok Lot By, Tt Vol LR Vel
are pol yuhdat % %6°pBFeﬂdbegf%B%§.cV' SiNende B RAutien A ithis edded. The
addition of the acid chloride increased the reaction temperature to
reflux (40°C). The acid chloride addition is slow enough to maintain
reflux but not so fast as to lose methylene chloride out of the top of
the condenser. The addition should take place over 1.5 hours. The
20 solution is heated at reflux an additional 3 hours. The heat is removed
and the reaction stirred 2 hours to cool to room temperature. CHCl3
(12 L) is added. This solution is washed with 1 gallon of saturated
NaCl and 1 gallon of saturated CalOH)2. The organic layer is aliowed
' to set overnight at room temperature. | It is then extracted three times
25  with 50% K2CO3 (2 gal. each). This is foliowed by 2 saturated NaCl
washes (2 gal. each). Any emulsion that formed during these
extractions is resolved by addition of CHCI3 and/or saturated salt and _
heating on a steam bath. The organic IaV’et is then dried with MV -S04, l
filtered and concentrated down. Yield is 2.266 kg of the ociyl or
30 erucyi precursor amine. TLC silica (75% Et20/25% hexane one spot at
Rf 0.69).




25 cis/trans isoner wei ght ratios are controlled by nethods known in the

art such as wgdgjebdzsal m xing, usi ng specific catal ysts, provipgttigsosh oo
Hierr] availability, etc. Synt hesis of a quaternary

anmoni um conpound 30 Synt hesis of a p{ﬁf_erred guat er nary anmoni um
conpound used herein can be acconplished by the follow ng two-step
process: WO 96/ 09437 '

PCT/ US95/ 11600 -10- St ep

A Synthesis of AniR-B-(Quaternization RCI = Derived fromoelic acids

or erucic acids. Am ne : N- Met hyl di am ne (440.9 g, 3.69
mol) and triethylamne (561.2 g, 10 5.54 nol) are dissolved in
CHerr]C[err] (12 L) ina 22 L 3-necke¢jHétﬁpk equi pped with an

addi tion funnel, thernoneter, mechanical Stirrer condenser, and an
argon sweep. The vegetabl e oil based fatty acid “chloride (2.13 kg,
7.39 nol) is dissolved in 2 L CHerr]Cl[err] and added ~slowy to the

am ne sol uti ons TherealsOE affmhelt i-i-OCIH3£C|t hen—heat e@tHl)QT 1[5)2 35Err] C to keep
the fatty acyl chloride in solution as it is added addi ti on of
the acid chloride increased the reaction tenperature to refl ux
(400C). The acid chloride addition is sl ow enough to maintain ref | ux
but not so fast as to The®lemihgrusyt precurspremine (311686 &kg: G4dfmol) is heated

on a steam bath with CH3CN (1 ‘gal.) until it becomes fluid. The

mixture is then poured into a 10 gal., glass-lined, stirred Pfaudler
10  reactor containing CH3CN (4 gal.). CH3Cl (25 Ibs., liquid) was added

via a tube and the reaction is heated to 80°C for 6 hours. The

CH3CN/amine solution is removed from the reactor, filtered and the

solid allowed to dry at room temperature over the weekend. The

filtrate is roto-evaporated down, allowed to air dry overnight and
15 combined with the other solid. Yield: 2.125 kg white powder.

The quaternary ammonium compounds can also be synthesized
by other processes:

(CoHsgI3N
20
(CH3)-N-{H)2 + 2 C22H43C1 —

CH3-N-[C22H43]2

25 0._6 mole of diethanol methyl amine is placed in a 3-liter, 3-necked
flask equipped with a reflux condenser, argon (or nitrogen) inlet and
two addition funnels. In one addition funnel is placed 0.4 moles. of
triethylamine and in the second addition funnel is placed 1.2 moles of
erucyl chloride in a 1:1 solution with methylene chloride. Methylene

30 chloride (750 mL) is added to the reaction flask containing the amine
and heated to 35°C (water bath). The triethylamine is added
dropwise, and the témperature is raised t0 400-45°C while stirring over



t he condenser. The addition should take place over 1.5 hours. The 20

sol uti onweobieased at reflux an additional 3 hours. The heaictigsosegeyed
and the reaction stirred 2 hours to cool to roomtenperature. CHClI[err]
(12 L) is added. This solution is washed w ksl gallon of saturated .
NaCl and 1 gallon of saturated Ca(OH)[err]. Tﬁe'organic | ayer is allowed
to set overnight at roomtenperature. It is then extracted three tinmes 25
wi t h 50% K[ er r | @#-belf] haur. gihe esucy) chidhide/metHyléhewhibride sokaion i3t adtiddrCl

washes (2 gal. L ° e

extractions is reg)wvedéﬁ)a/ a@?‘??ﬂ’ tg?%&:l-%l [d'gv??fgagd dEP ?‘g ataéﬁ"’éal‘?’eand
heating on a st%\éﬁfﬂmtﬁ12¥h§ Wr ganic | ayer i s then dr| ed with IV- Sq err]
filtered and concenlrﬁat ed down. Yield is 66 kg of the oeryl or

erucyl precursor ani %’WEE‘P&'I"PQH'??S% %‘E‘O/GQ{BRﬁf?éufﬁlé@péﬂu'@cd
Rf 0.69). S with 8AldP8feim (1500 mlL). The chloroférm solution of product ns
ECT&E? glr ﬁllzg? I%Iﬁced in a separatory funnel (4 L) and was@%mtﬁlsatugategr @@Sé'or
am ne + CH er r]diiuted>Ca(OH !iQe%r CQge)(petm']es)tl and, finally, saturated dla®l) /

er ucyl precursorh%;@@%n{@ leﬁ%dméﬂd &i}l%‘k?a&\%} MgSO4, ﬂlt@re?{

bath with CH err] unt| ecomnes ure is

then poured int$P¥ents g . remgvads via nréaar\stqwamaameudﬁémal aryingr isacane
cont ai ni ng ﬁ%%de‘i‘ igh-vacuurh ¢0/38Cmm38g).bs. , 1iquid) was added Vi a
a tube and ‘tthe reaction i's heated to 80[err]C for 6 hours. The '
CH3CN anmine solution is renoved fromthe reactor, filtered and the

solid allowed to dry at room tenperature over the weekend. The
filtrate is roto-"Neteor Bre$0few CQ | lawed wib) bei belovy the ehtorgfornatayer. 15

conbined with the other solid. Yield: 2.125 kg white powder.
The quaternary annnnlunlconpounds can al so be syntheS|zed by ot her
processes: . o
B. ternization
15 .
‘CH3Cl
CH3-N-[C22H43]2 —— (CH3)2-N+-[C22H43]2 CF
20

0.5 moles of the methy! diethanol eruciate amine from Step A is
placed in an autoclave sleeve along with 200-300 mL of acetonitrile
(anhydrous). The sample is then inserted into the autoclave and
purged three times with N2 (16275 mm Hg/21.4 ATM) and once with

25 CHsCl The reaction is heated to 80°C under a pressure of 3604 mm
Hg/4.7 ATM in CH3C! for 24 hours. The autociave sieeve is then
removed from the reaction mixture. The 'sample ‘is dissolved in
chloroform and solvent is removed by rotary evaporatson, followed by
drying on high vacuum (0.25 mm Hg)

30 Another process by which the preferred quaternary ammonium
compounds can be made commercially is the reaction of fatty acids
(e.g., oleic acids, erucic acids etc.) with rﬁe_thyl diethanolamine. Well
known reaction methods are used to form the amine pre .




(?C2H5)3N 20 [err] 25 0.6 nole of diethanol nethyl amne is

placed in a 3-liter, 3-necked flask equi pped with a refl ux condenser,
argon (or nYOP8QY inlet and two .addition funnels. |nFSHES34to0Y on
funnel is placed 0.4 noles of triethylamne and in the second
addition funnel is placed 1.2 noles of el8cyl. chloride in a 1:1
solution with nethylene chloride. Mthylene 30 chloride (750 m) is
added to the reaction flask containing the am ne - and heated to

35[err]C (wat er The hquatefiaryt is ¢béy| torimed by selinbn with chetiyli sbloraed ashe
WO

tenperature is raj 445[err] C while stirring over
96/ 09437 %;%%ﬁé?y %ﬂs%d' - PCT/ US95/ 11600

- 12 - one- ha , ri.de Laride
soittion is addeq.The'Eite ORI BHocEItes e QaRINY Yevin iR tEFan r&
0

[ g ) -45[ err
under inert atnosifePEoduction of, QUAIYRArY BNTWNYM softening °°mp°ﬂﬂ,‘£3-
rﬁfiCt i ?n m ?tl g) 8 énf“w?lhmd Ny cispmans Tatios! and Mediégﬁ efsaturatio étlh"tlineg _
chl orof orm : or.0f. S :on.of product is c
in a separatory f%%veq' t‘gu@w ﬁ'%@eﬁw't'ﬁ&%ﬁijﬁgt gﬂes,gaargcesses "?Lﬁﬁ%l EFed
Ca(OH)[err], 50%m@der]Cerr] (3 tinmes)*, and, finally, saturated NaCl.

The organic layer is collected and dried over I\/qSCIer], filtered and
sol vents are renoved vPeverdl atypesy fforthei Hegetablpaoilgr esdy. i alivendapeseed,

under hi gh vacuungdf@odrerdutifidbwer, soya, meadoWNed4h kB9 SAYUKEE sl s6dirRes lof
layer wiil bel()b el f%\{tvtyt hgci‘figl %Ofsoyrn%lesaigg ' the quaternary ammonium compound.
Preferably, olive oils, meadow foam oil, high oleic safflower oil, and/or

high erucic rapeseed oils are used to synthetize the quaternary

ammonium compound. Most preferably, the high erucic acids derived

from rapeseed oils are used to synthesize the quaterna'ry ammonium

1S compound. It's to be understood that because the fatty acyl groups

are derived from naturally occurring vegetable oils (e.g., olive oil,

rapeseed oil etc.), that minor amounts of other fatty acyl groups may

also be present. For a discussion of the variable compositions of

naturally occurring vegetable oils see Bailey's Industrial Oil and Fat

20 Products, Third Edition, John Wiley and Sons (New York 1964),

incorporated herein by reference.

Importantly, it has been discovered that the vegetable oil based
quaternary ammonium compounds of the present invention can be
dispersed without the use of dispersing aids such as wetting agents.

25  Without being bound by theory, it is believed that their superior
dispersion properties is due to the good fluidity {low melting points) of '
the vegetable oils. This is in contrast to conventional animal fat based
{e.g., tallow) quaternary ammonium compounds that require a
dispersing aid due to their relatively high melting points. Vegétable oils

30 also provide improved oxidative and hydrolytic stability. In addition,
tissue paper made with the vegetable oil based softeners exhibit good
softness and absorbency with improved odor characteristics compared
to tissue paper made with animal based softeners. '

The present invention is applicable to tissue paper in general,
35 including but not limited to conventionally felt-pressed tissue paper;
pattern densified tissue paper such as exemplified in the



Step B. Quaternization 15 [err] 20
0. 5 nol eswefosiobz7 et hyl di et hanol eruciate am ne from Step pctisosnieoo

pl aced in an autocl ave sl eeve along with 200-300 nlL of acetonitrile
(anhydrous). The sanple is then inserted intQqgt t he autocl ave and

purged three tinmes with N2 (16275 nm Hg/ 21. 4 ATM and once with 25

CH err]Cl. The reaction is heated to 80[err]C under a pressure of 3604 mm

Hg/ 4.7 ATMin e R sl eeve. i s then
removed fromt %Lﬁé@gﬁ&@h% 64?1 Wté%}t}s%ﬁg&i §Ys§oi1 %We&s progeny; and
chl or of orm and Righvdwik,i sincompastedytisswer gaperasucht asnexéoipliiedd bigy U.S.
drying on high IS

the preferred %ﬁ%@?%@f@d@n Slgﬁvuccu, %P, 'ssgﬁﬁds caﬁe mede ?:.gg'ms%egll
is the reacti onpaﬂeff@@tlwqaef ashomcgenovs,-cg mUBI'%Y%'eQdPWtH&tm ang: tigsue
etc.) with et hydpeh gtdimmﬁbamaa% tNétdfrom ma tyaowh & CiRGieABly TV ATy
usedtoformthce rP N&GidH eFieesar Vp ‘P%

PCT/ US95/ 11600 onstructi issue structures ormed from layered paper webs are
The quat ernary described fior idd.byPateatt Bo3B4A 4, rrEMbygarc,hI.h'rl @¢ @b issued

previously di soygy éﬁj\ﬁer 30, 1976, andTHEoﬁJBMf‘ed Refdih By éi%?@rf S 14, peral .

general |y known In oduction o ernar
sof t eni ng conpcinyst-laig cowosaem% todk Y\ﬁn‘él %Weqféﬁ@frmmfs strasture is

per cent age 10ns Jprepated from Itwis or more I@m§eof UfitAIshy vaRight aPd3preferably
modi fications té’o&BﬁESd pc;fo sﬁ%rent r%er types The layers are preferably formed
from the deposition of separate streams of dilute fiber slurries, the
fibers typically being relatively long softwood and relatively short
hardwood fibers as used in tissue papermaking, upon one or more
15 endless foraminous screens. The layers are subsequenﬂy combined to
form a layered compositeé web. The layer web is subseq"uently caused
~ to conform to the surface of an open mesh drying/imprinting fabric by
the application of a fluid to force to the web and thereafter thermally
.predried on said fabric as part of a low density papermaking process.
20 The layered web may be stratified with respect to fiber type or the fiber
content of the respective layers may be essentially the same. The
tissue paper preferably has a basis weight of between 10 g/m2' and
about 65 g/m2, and density of about 0.60 g/cc or less. Preferably,
basis weight will be' below about 35 glmz'or less; and density will be
25 about 0. 30 g/cc or less. Most preferably, density will be between 0.04
g/cc and about 0.20 glcc :

Conventionally pressed 'tissue paper and methods for 'making
such paper are known in the art. Such paper is typically made by
depositing papermakmg furnish on a foraminous forming wire. This

2 forming wire is often referred to in the art as a Fourdrinier wire. Once
the furnish is deposited on the forming wire, it is referred to as a web.
The web is dewatered by pressing the web and drying at elevated
temperature. The particular techniques and typical equipment for
making webs according to the process. just described are well known to
35 those skilled in the art. In a typical process, a low cbnsistencv pulp
furnish is provided -in ‘a pressurized headbox. The headbox has an
opening for deliizefin_g a thin deposit of pulp furnish onto the Fourdrinier




rrgde. ' Several types of the vegetable oils (e.g., olive,-

r apeseed, fl ower, sunflower, soya, neadow foam etc. as
sour ces of W(i?fm?gty acids to synthesize the quaternary am‘r%%f’g%%ﬂ%m
conpound. Preferably, olive oils, neado%oam,;oi |, high oleic
safflower oil, and/or “high erucic rapeseeti"oils are used to
synthetize the quaternary anmoni um conpound. Mst preferably, the

hi gh erucic acids derived from_rapeseed o0ils are used to synthesize

the quaternary amMifedm formsa wethyebndhe web isdhgs tyRirally: deivatergd toce fibee

t_hle f?t ty acy: O s | istency ofobétviedn \geduli 9% aaatuttﬁh{tyz_sewfdﬂanm?@gﬁ?@hke
olls e.g., olirve Oll rapese Ol e . al .M Nor anounts Of1,
ot her fa1g:J ty acyl JraSiflsPyHpcuum %ev‘éﬂ%gﬂngearﬁi g‘é%h?r. Bﬁ&f‘ by Aressiog; Qpergtionse
vari abl e conposi tiwheredt the webnist subjdctedcrairpressuresgishvaldprdity omsosing
Bail ey’ s I ndusgri a-h g%éﬁiégldm';mbers,z%r &a?#{ﬂ‘ét% iddicd Gk ion. John Wiey

% ) | por at ed ye

and Sons (New Yor ncor rern by reference.

Importantly, it has be%éihg%ggetegvevbg% th&R fUABEH ?Pés%e%i émggﬁea by a stream

quat ernary anmoni um conpounds present I nvention can be

di spersed wi t hout 4rHEY @PBEAEATUR; KNAWRIIRGtNG AL 333 Yaokerdryae Brpssute cangbe
\O/I\!/'thout_ bei ng bOU[db\l%YqﬁéEaCth,théE‘r(]éﬁk@ﬂd@r&edb?h&fecrhﬂidal s?tmhkosgcrtx as_an

i spersion properties is dug to 0 . | | poin

the veget abl e o | SPPRae Ffindred T Bredsin Fobinsrt ot WR) NPehiin bR ko
(e.g., tall owl0qudieappligd atorahe wweboapdtirisspesaedr agpinst the Yankee surface.
di spersing aid du ; ' Lyel | It d LRES. A Ol
30 also provide Wntﬁﬁ' v%?%&'f%a#ggpgrﬁHHLﬁE?%Ty% (@g@gklafj'l t"‘y’?(% n .agglﬂ{t%ﬁf
ti ssue paper made RIESSINGhIS oetjenaly dnepnred hetavessy the cdruims:hiThet tigsel paper

sof tness and absordifigured WhicHBFE fiinédiare poRIAM & hétdisafté08® ToRVentional,
to tissue paper nmade with mal based soften esent

ani S. ,Jhe pr
i nvention i s appl iRFEBFRA BSFP%sQﬂP%aﬁchw{eae%ﬁn sheets; are congidered, t0 bRy
limted to corfentcampadtedisihte pthe veel is sabjecterhpesubstantial overalkmechanical

g‘éfl‘_/s IUfSIQE? L 12635 Ue cibfdssionat forcds whilé' 1Rt 'fite?s ark Mois? %_ni! are WRn%8h8d18da

af orementi oned U. Sptianadivtcrepedhwhilednsi compressed stater ogeny; and

hi gh bul k, unconpacted_ti ssue paper such as exenplified by U S .
Pattern densified tissue paper is characterized by having a

relatively high buik field of relatively low fiber density and an array of

20 densified zones of relatively high fiber density. The high bulk field is
alternatively characterized as a field of pillow 'regions. The densified
zones are alternatively referred to as knuckle regions. The densified
zones may be discrétely_' spaced within the high bulk field or may be
interconnected, either fully or partially, within the high bulk fieid.

25 Preferred processes for making pattern densified tissue webs are
disclosed in U.S. Patent No. 3,301,746, issued to Sanford and Sisson
on January 31, 1967, U.S. Patent Ho. 3,974,025, issued to Peter G.
Ayers on August 10, 1976, and U.S. Patent No. 4,191,609, issued to
Paul D. Trokhan on March 4, 1980, and U.S. Patent 4,637,859, issued

30 to Paul D. Trokhan on January 20, 1 987; all of which are incorporated
herein by reference. :

In general, pattern densified webs are preferably prepared by

depositihg a papermaking furnish on a foraminous forming wire such as

a Fourdrinier wire to form a wet web and then juxtaposing the web

- 35 against an array of supports. The web is pressed against the array of
'supports, thereby resulting in densified zones in the web at the



Pat ent 3,812,000, Sal vucci, Jr., issued May 21, 1974. The tissue

paper na;év(fgc @4?Tadhorrogenous or nultilayered construction; F?:?R]&%/ﬁ%&e 5

paper pro e therefromnmay be of a single-ply or nu

construction. Tissue structures fornmed from Iﬁayer ed paper webs are
described in U S. Patent 3,994,771, Morgan, . et al. issued

Novenber 30, 1976, and incorporated herein by reference. In general,

a wet-laid conposite, soft, bul k¥ and absorbent paper structure is 10
prepared from afstianseeographicallys Garresranding c A0 aithe prasiiatsabof, contact
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har dwood fi ber buﬂsfsemedr His higls dudk fieik cankbe gurtbpo edeasifiednby eapphéEnon

endl ess foranmi B?%.&grgswe 186 - 22 /Rih é‘&%gﬁHHFﬁﬂ%biH&b?éetcf’r”? ¥-fiough

forma |l ayered co uen
to conformto dh\eefsuﬂf abe Gﬁcﬁﬁn@@é'bf m%iﬂgyI%/Wﬁpr ﬁﬂﬁiﬂﬁ} flb@ratraby of

the applicati Oguﬂ?oﬁsf tHed Vb |9r@é\~b€erbbe IR o?ﬂﬁ:ﬁa'ﬂ?r s?édrréd tie'sOBh! ¥

predried on said fabric as part of ga rocess. 20
The | ayered we 3R0LIHO 88 19 sylstantip \haf’egsemﬁ'ﬁ §'86é?f ey g&? bulk-fieldoer
content of theThis necpre\terabwewcdmpnmedaaaenﬂmzel Yesmeﬁélim:h B3e with a

ti ssue pa t t

about 62 8 p&g{ﬁu n5| ?vg&% (ﬁgtggé'ﬁ&g ng@r, %ﬁ&@?ﬁ'ﬁ'l y

basi s wei ght mmecrlae:qaéwomeasmt tf%mgbn@@am;t an dreaysof auuDdEtlswhg'rem ithe be
25 about 0.30p grpomﬂk iR is Vot EbmipReSidY . rﬂen gfe?fafmrté dF dikdfeng)- 04

g/ cc and about ﬁ ent }on resse g{f)aper
and net hods f oPPHARA goredrymg 806n fﬁHHéF“’ﬂr é’fkﬁBQ\ndPﬂs'f'ﬁé Zones smay pbger

is typically rr&ﬂegmted or aquplrmegrm@ewakemé Ufty Storan ﬁurfn%arrbrlous
-formngvmse.- Thi s fp |sote {erre toyip t ea{t as a
Fourdri ni e{ Wi p&oce&e&g steps pp rﬂffjn ﬁeg“'&@g& i formation RE ‘P‘Srqﬁ 6fre,
it is referredzonesis dewatering, andTroptmfalu pretbwing:r abiebywveb efssi dnged heo web
and drying at t I ni d
typical equ pmé*at ¥féciih, prferd B Sifl sUdiainkl mPEdriH Rlessiial FiLTapY:
descri bed are oM abainio t°:ﬁb°‘i‘¢h5§(%s<kf M‘%d'ﬁsﬁet paperr surfagecomprises

process, a Iowéﬁeﬁeatmleylﬁavmg a rblativies Beh§itip oFY bl 86 dtn 12584 €51 whé 2ed

headbox. adbox ning for delivering a thin deposit- of
pul p fur n| oﬁ?Bsf‘ﬁ ﬁﬁ?ﬁgh ol fi feﬂf D 96/ 09437,

PCT/ USQS/ 11500 The array of supports is preferabiy an |mpr|nt|ng carner fabric

' having.a patterned dlspla__cement of knuckles,whcch operate as the array

of supports which facilitate the formation of the densified zones upon

application of pressure. The pattern of knuckles constitutes the array of

25 supports prevnously referred to. Imprlntmg carrier fabrics are disclosed

in U.S. Patent No. 3,301,746, Sanford and Sisson, issued January 31,

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

1974, U S Patent No. 3,974,025, Avyers, issued August 10, 1976,

- us. Patent No. 3,573, 164, Fnedberg et al ., issued March 30, 1971,

30 U.S. Patent No. 3,473,576, Amneus, issued October 21, 1969, U.S.

Patent No. 4,239, 065, Trokhan, |ssued December 16, 1980, and U.S.

Patent Ho. 4,528, 239 Trokhan, :ssued July 9, 1985, all of which are
mcorporated herem by reference.

¢

I
i

Preferably, the furnish is furst formed into a wet web on a
35 foraminous formmg carrier, such as _a Fourdrinier wire. The web is
dewatered and transferred to an imprinting fabric. The furnish may



Wire to forma wet web. The web is then typically dewatered to a fiber
consi stency of between about 7% and about 25% (total web wei ght
basi s) by vXQ¥#M¥8hatering and further dried by pressing opePﬁT’Ué?rimwo

wherein the web is subjected to pressure devel oped by opp03|ng 5
mechani cal nenbers, for exanple, cylindrical rdi?s. - The
dewat ered web is then further pressed and dried by a stream ~drum

apparatus known in the art as a Yankee dryer. Pressure can be
devel oped at the ‘Gitekeatety b mﬁmanvcbepbswéd norans fsvaﬂmr&msarwpportmg carrier

opposi ng cylindri a

bgpappl |gedyt ot he%ﬁqaéggé % 35&8?%35 g'gll E in 'ng 1)gﬁgc'v/?arﬁegmsru a wet v&é)n
Mil tiple Yankee diyetewatered nand, bereﬂepahiyecthevmeﬂvebgred@edt t@nmlselected fiber
pressing is opti O%'ﬂk?ﬁtéﬁwrdf%t?%é’l‘?%th tﬂ%r dRd J tt 8 é%‘ed%%PﬁEnngl can

structures which are torned are referre el n r as convention

pressed, tissué p&ePetiormed,with %W"sl?@éﬁ aF @tgﬁﬁs‘fm deyviges or yyth
conpact ed since t owethroggls Udvyers.eTheokaudide aimprant ofetr@d limprinkia é. eaﬂnc is

bt onal |y or eped)TRAHEEd: 7 e sl o8 BisBufRd woBUE, Brfbr' BoUip gl {8 1o
densified tissue mampletioncRneamathpdetbrbgceamplighing this is thraugh mplwaﬂmrgh
bulk field of rel g Eﬁan#n@é‘e;ﬁ%%hr@e?ﬁis afi"iﬂz ﬁagé‘r {58 eQ%mplezobvqﬁ'E&lEbeéj

zones of relatively ﬁﬁ.@ ensi t 1k f
alternativelyl Qharr%t"é’?%ﬂh éé’pﬂofﬁseﬂh& 'mprmtmsaawwgaswgst the faes, of @i drying

;8222 ﬁ; e glet gr natdrttyﬁil ,YsucH 8§ {j@d'a?‘ﬁegsdﬂr?%“ﬁ Wﬁérﬁﬁ?}(@&veﬂ' le dﬁiéﬁlféeﬂl Bétween
i screte ce i n e u

i nter con%ect ed, gﬁe?'{"f G i? A9 aé’ vﬂqﬁ% Hr?fﬁéaﬁyght%ﬁul"}(gq 8| golded,;
Preferred pr ocessegafnm thakmp@mmtgt iabm«oohnm ta edmpietiare ofielogingr ey application
disclosed in U S. 7

on January 31, 19@3 q‘h.ﬁﬁér&%t{rg &Rﬁba 6335%5@& gggﬁeq %gugﬂﬁnsﬂ@% with a
Ayers on Augudf 1®lowstheouglndryers Fiwigh pressuee mayiba apptied itodnduce dmpression
Paul D. Trokhan on{Npardifiéd 26959 dut H\lﬁal Eém%n 5in’ aBébarbe Uﬁfbseq@l@nt

to Paul D. Trokhan on January 2 are incorporated
herei n by refer ends0cess stage, oracom H‘i}@ﬁb? reo attern densi fi ed webs are
preferably prepared by

foram nous formng w ré’%ﬁ%ﬂ"%& ?snotnpn ?ﬁ‘ﬁﬁr{méértpﬁ%u%gbglegﬁh&?mcguw& %o
and then juxt aposidegctlbedvlatu S. 3Bateagd‘ilm58 812,000aissued stopdoseph LTHSalwadcij s

pressed agai ngh the aa{r{d’%e% N, v.annéyp&mmy 2er 84" GRd' U.8Y Patent No.

densified zones |n t he 2t

4,208 459, |ssued to Henry E. Becker, Albert L. McConnell, and

Richard Schutte on June 17, 1980, both of which are incorporated

herein by reference. In general, uncompacted, non pattern densified

tissue paper structures are prepared by depositing a papermaking

25 furnish on a foraminous forming wire such as a Fourdrinier wire to form

a wet web, draining the web and femoving additional water without

mechanical compression until the web has a fiber consistency of at

least 80%, and creping the web. ‘Water is removed from the web by

vacuum dewatering and thermal drying. The resulting structure is a soft

30 but weak high bulk sheet of relatively uncompacted fibers. Bonding

material is preferably applied to portions of the web prior to creping.

Compacted non-pattern-densified tissue structures are
commonly known in the art as conventional tissue structures. In
general, compacted, non-pattern-densified tissue paper structures are

35 prepared by depositing a papermaking furnish on a foraminous wire
such as a Fourdrinier wire to form a wet web, drainihg the web and
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ocati ons geographically corresbondi ng to tHe.neol of
wo”’”“het ween the array of supports and the wet _mgﬁla%%tl?oeonai nder

web not conpressed during this operation is referred to as

bulk field. This high bulk™fiTd can be further dedensified
5 of fluid pressure, such as with a vacuumtype device
ugh .dryer, or by nmechanically pressing the web agai nst

removingu psisitianalTisatgsh with gt aide Pf ndunifeinenmechanical

g6mpaction (pre! ruS We L webURE AT EGhdi¥teey @fCOFTHERSI ONn

rably acc flurd

Ik field. - his is prefe onplished b _
UESIETTIRGathe Wb (R IR UVRDBHED &5 ¥ aNKes AR RreRIg cr
or al ternatel ythédyweb. Overail,hawatsrl liy permesedgfiodne wed® agsh nsy eacaumay of

IrbgtPBica) pressiHd st shelnBl bt el TREGRARE sl v

ﬁbsgfbencsr%hdd)fr%@&ﬁbé@. steps performed. Subsequent to
e densifled - zones, dewatering, and optional

Partidulady vYadvantageod® usessiafy thé ttissubi giapen! kveéb ebfl. this

IHRon e '@%@Wﬂa%'f{ﬁgﬁ &%?&éiéi'ﬁ&s&é‘f&gé&ucts. For

rned di spl-acer “kKhuc Wi Ch operate as"the array
RXAMPiR| W Sissue Rapes eks of this inventiengan be erabessad,and

SEREATH seciScbigethir B el BBociRlad daomught B] A0S, O

Pat.; oy 364 189 Wiich dssilpl To,4V8us, qn, Pecarbes £ 3968 sad.cq

which 19 intorpofate@derain Bip refbrédde, OfdBforna2vpiycpapelrtovddisal . . |
1974, U.S. Patent No. 3,974,025, Ayers, issued August

U S. Patent No. 3,573,164, Fri edberg et al., issued March
U. S. Patent No. 3,473,576, Ameus, issued COctober 21, 1969,

ent No. 4,239, 0émalyticatiend Testing-Brovedurgsr 16, 1980, and

ent Ho. 4,528,239, Trokhan, issued July 9, 1985, all of which

r por aPERIVES Qfnthe, araeuntepf treatment chemicals, used diargin ohe
FétalriidTRsh | tidsued papler WAlbN can Ye gerformetd Uy f ariyn m@thod

as_a Faurdrinier.wire. The web is . dewat er ed and
aﬁﬁ‘*?ﬁ*’r@r'r‘nﬁer@}’ﬂ'ﬁgﬂ%?“The furnish may |
A. Quantitative analysis for quaternary ammonium compound
For example, the ievel' of the quaternary ammonium compounds,
such as dioleyldimethyl ammonium chloride (DODMAC),
di_erucyl"dil_'riethyl.'amm.oniu'm chloride (DEDMAC) retained by the tissue

_g_a_per can be deterr’_hi_ried by solvent extraction of the DODMAC /

DEDMAC by an qrgah‘jq solvent followe(__i by an anionic/c'a'tionic titration
using Dimidium Bromide as indicator. These methods are exemplary,
and are not meant to ex(:'lude_ other methods which may be useful for
determining levels of particular components retained by the tissue
paper.

B. H'ydrophiliciiv'_'(a'bsorb_ency)

'Hydrophilicit_y of tissue paper refers, in general, to the propensity

of the tissue paper to be wetted with water. Hydrophilicity of tissue
paper may be somewhat quantified by determining the period of time

3
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- 17 - alternately be|n|t|ally deposited on a fora
supporting O P37 which al so operates as an inprinti Hbe’?)i’%?ﬁ“é.“‘bme

formed, the wet web i s dewatered and, preferably, thermally predried
to a sel ected fiber consi stency of betweth-about 40% and about 80%
Dewat eri ng can 5 be perfornmed with suction boxes or other vacuum
devices or with bl owt hrough dryers. The knuckle inprint of the

i nprinting fabric reguired for dryntissseepaper ﬂohbeamheasordbbmelgmdtteﬂ%h water.
to drying the web : ' tu 60

I's through appli ca.{- rPer'Od OF?H;EJ &t}ﬁgﬁleg]ﬁ% %geg\gél}ré 8 ﬂgﬁlr'%% g%ﬁ'%\"aﬁr
exanpl e, by pressiqgcensistent ang repeatablecHestpfr tvyettmg |tm'pe; nthengfollaiving

agai nst the face qfroRedldd 'hay be us@ﬂu%r SWelttiRg ?fﬂféﬁr fﬁéﬁfons"‘hﬁfs‘i' Na
the web is di sposed betwe ol |

rum
preferably, th wn@t'mﬂéample unit B%?tngg‘eterﬂé’"or‘r‘ﬁ??‘*ﬁrgenﬂﬁlﬂniscf%rtﬁﬁ?“ﬁo
conpl etion of dryigfdpdyyeraggrhpiestaren23 +1°C arfd 50 2% Relds as espélcifiedin TARPN

bressur .y be. adiE 208l anstoilipliely 23/ itk kob- A lofhghout ndsf em
during initial dewatls icmy, of tissuecpapen etrusmrsewupmwded secpnd.c the sheayds
or a conbi nation tRef&RPinto four (4) juxtaposbﬁ gnd“ﬂ{b?\a&ﬁﬁﬁﬁrege@%fd ggll

ti ssue paper structures

ar e ri
i ssued to -Josdfh L12PPsgKimately O. 7§0ncqus (ahraufPAt%rcrN teiaheg s dﬂc’Ma@leit 2.5
1974 and U. S. Pat ajrh) We-diameter; tﬁ.r&Q&hé&Qalledssu@sk i t&vaoﬁ th@e%ﬁéce of a

Al bert L. MConnel| h hyt t J t h of

whi gL are |ncongr%ﬂdé'd & d's“"e%e‘?’@f arg ﬁf%‘r éeoé'gn gé'ﬁéqrafs sﬂhﬁ@%’b%@?%\ﬁ
non pattern densifstected; fourth, i theutingpés ssopped wanes read Wwhepanettiing of the
o L 10, 2 PaPCTgle Yoot 48 colfited) CmBIh8 WERHRHS dRNIN AN YWyflySuch as

a Fourdrinier wire ralni e novi ng

addi tional watgr wit hoqﬁydroph.n.cwe%hafh&a}s Cd?”?i&&éé'ﬁébc%”bbﬂbddiﬁne%? ¥ ghée

fi ber consistency of at st 80% an epi.n er 1s
renmoved from the RIBSEMN 'n"em‘oﬂldeﬁﬁmq;e\ﬁ&f’é?ﬁ'néeaﬁﬂqur %‘WQW'VTHQQ'

resul ting struct urrpahgfaete. t Homﬂéiferbtdubmhnéll tréadds smehyddphobicity \may
unconpacted fibers

portions of the w&&cﬁvn%' tggefgﬁﬁgw o\ Iéaeks gftgr%g '?i%’r%a@ggl ' ?sdrﬁa%e i.e.,

non- pat t er n- densi faftar the spaper bas Laged ¢wo d2¢ weeks folowingliys kmamufacturehe

art as convenbponatnfd, S widttiHg! tirfes- afe preferably measured at the end of such
two week period. Accordingly, wetting times measured at the end of a
two week aging period at room temperature are referred to as “two
week wetting times.” '

C. Density

25 The density of tissue paper, as that term is used herein, is the
average density calculated as the basis weight of that paper divided by
the caliper, with the appropriate unit conversions incorporated therein.
Caliper of the tissue paper, as used herein, is the thickness of the paper
when subjected to a compressive load of 95 g/in2 (15.5 g/cm2).

30
Opfional Ingredients

Other chemicals commonly used in papermaking can be added to

the chemical softening composition described herein, or to the

- papermaking furnish so long as they do not significantly and adversely

35 affect the softening, absorbency of the fibrous material, and softness



general , conpacted, non-pattern-densified tissue paper structures are 35

pr epar edeég;égﬁrsi ting a papermaking furnish on a foram noyé.n%ys;s(;lasoo

such as a inier wire to forma wet web, dralnlngthewe WO .
96/ 09437 ) ) PCT/ US95/ 11600

- 18 - renovi ng addi ti onal water vmztoh the aid of a uniform

nmechani cal conpacti on (pressing) until. the web has a consi stency of
25-50% transferrl n hermal dr ch _as a Yankee and
cr epi ng egfihe, BF thgoqudtePubins AR M oSG ok TBRO VA

5 nmechani cal ofdmpr@pmdnvmml means. The resulting structure is
strong and generally of singular density, but very.low in bulk,

absorbency and in softness. The tissue paper web of this
i nvention can be used in any appli.cation mhere soft, absorbent
ti ssue paper : 10 Particularly advantageous uses of the

ti ssue paper web of B ' vention are, i n paper u&e ilet tissue
and facial Xissue pf almp§ent|:q51yentaon may,coyipin as @y Ppuan 'ngﬁﬁe%ffé’"&f
this inventi onabom 0005 % 30 cabautd3.0%, movelreferably $romratibutoQO3It té n

face to face r 414, 459, which

I ssued-to Well i (g%’ &ggﬁg“f @51%%8@%&85'5@‘ Q\Eﬂ‘tﬂnyoaq or porat ed herein
by reference, to fo _

Anal ytii cal and Test‘%@%‘%m Anal ysis of the anmount of

treatment chem cal 5E5¢'§|‘?ﬁlé%ebﬁ'v0aﬁrr soluble pbRAYARERY %rﬁbé&‘l’@s Eﬁﬁ‘?&aﬁ’eﬁ’é can

be perforned cepted in the a
A. Quantit é ﬁa@@s‘(‘@tﬁ"@ﬂ Qents Hérgh%rﬁfﬁﬁ?mn 'E‘gﬁﬁﬂﬁﬂd'”c'“de glycerol, ror
exanple, t he | pulyiglyderbischanvinea vegightiaveragenmsiepolandeeight of frofi@bout as

amon; um chi or 159" RDRRRREBQE A, B8R velavERe dycols, and bBlyBxypipdyiens
det ermi ned by glycolsnhavingraweight-avenage molwaatan weight of Hisbhaboy 200 to
organi ¢ sol venindl howBd pPuterdbid from SH6GE 26D to b6GA1008D, most preferably
1S from about 200 to: about 600. Polyoxyethylene glycois having an
weight average molecular weight of from about 200 to about 600 are
especially preferred.. Mixtures. of the above-described polyhydroxy
compounds may also be used. A particularly preferred polyhydroxy
compound is ~polyoxyethylene glycol .having an weight average
20 molecular weight of about 400. This material is available commercially
from the Union Carbide Company of Danbury, Connecticut under the
tradename “PEG-400".

(2) Nonionic Surfactant (Alkoxvlated Materials)

Suitable nonionic surfactants can be used as wetting agents in

25 the present invention include addition products of ethylene oxide and,

optionally, propylene oxide, with fatty alcohols, fatty acids, fatty
amines, etc. : :

Any of the: alkoxylated materials of the particular t\?pe described
hereinafter can be used as the nonionic surfactant. Suitable compounds
30 are substantially water-soluble surfactants of the general formula:
RZ- Y - (CaH40); - CaH4OH

wherein RZ for both solid and liquid compositions is seletited from the.
group cansisting of primary, secondary and branched chain alkyl and/or
acyl hydrocarbyl groups; primary, secondary and branched chain



uSi ng Di m dium Brom de as indicator. These nethods are exenplary,

and are not wipsdiesdr exclude ot her nmethods which may be usef upctms9sinisoo
determ ning | evels of particular conponents retained by the tissue 30
paper . B. Hydrophilicity (absorhepgy)

~Hydrophilicity of tissue paper refers, in general, to the propensity

of the tissue paper to be wetted with water. Hydrophilicity. of tissue

paper My be sOMEWhRbnfiHdrbESbyPYgrbinR! bk "Brimafy P ¥ecglly A0l nranched®

96/ 09437

- 19 - r eefipineaikybrang lkenydsabstibeed; pheralisrBydmaarbyk gyouns: said
\(/)wr Ej grw?g e[)-r ovi de hydviczaPsyli éupk HaviRg i hva?&"arrsfl ¢RaiASlenyBH of Feornl &Fout 8N

a nsi sfent, and repeatahle test for tt t ,
the fol |l owi ng to ﬁ?fob‘ﬁegﬁr e?rﬁéﬁfa%'ey g@éﬁ g‘?ﬁ”'mgpt 19 AR 1@2%@?’%’%6&#’5’%:
;i rst, a 55 comﬂ:iréipratuiabwnﬂileehvdidca;bwethéihHengﬂvfamﬂqmidted:mposidiioh'sdas

or testing + e +20%. R .
specified in TAPPI erIn %%Bﬁk/bﬁgg %%%rz?s g?)%ro[gx%% %?%}%45@7 §é§-§0§6@6§§@%s
inch (about 11.1 cfrom about 40110 @bpusf14icashen gpms. sin abeugenars! ferovalactor
second, the sheet {5 ethoxvlatie@'rﬁﬁﬂohi&t'ﬂlrffﬁéﬂanfé‘heféiﬁ,t ¥0i8 iICHIg

- , SC(O]0-,
about 1.1 heh ( aboutCiOIMRI- or -GRFRIEIR Tncvbich Al rahd The e
pl aced on the Hur f #eemefnings given Herdinbefordi, sind/oreH camt be hydrégert, dnd erislat
and read when vt { ERYE GEARcE: preferapl i ites BOL" 10T ot e,
wetting i s observedsudliyuastapility ofizhe softenerHyenropdsitiooi tdgcieaseasvhars fetver

ti ssue paper errbodélrﬁ:a& t8farbllBs are presdftesent invention may, of course, be
determ ned i nmedi at e yk'gﬁtegr B --pmanu acture. However, substanti al .

i]p;:reatSﬁs it_n hydr ophobTRbt YoARhic surfactaf€s!rhétein et BRafdctelizdd oy oS SHLB
arter e I SS

paper is.nade: . e after the, paper hag.aged t
(2) weeks 1ol I'6wi ngverePRliRTPSBhiliccbalanse) of fam qhaut, o} sRout 2Q< Brgterably
preferably measureftost abbet 81tb abostidis. Of coursap byeddfiningi RU.anticthe dundey,
wetting tinmes neasyje ' | riod m
tenperature are re er&gg&ngswﬁf\ﬁé' the Hkﬁeeéwv@%?%'é?%tﬁggpﬁ' i &éné’rge
determined. However, it is to be noted that the nonionic ethoxylated
surfactants useful herein, for concentrated liquid compositions, contain
20 reiatively long chain R2 groups and are relatively highly ethoxylated.
While shorter alky! chain surfactants having short ethoxylated groups
may possess the requisite HLB, they are not as effective herein.

Examples of nonionic surfactants follow. The nonionic

surfactants of this invention are not limited to these examples. In the

25 examples, the integer defines the number of ethoxyl (EQ) groups in the
molecule. '

Linear Alkoxylated Alcohols
a. Linear, Primary Alcohol Alkoxvl

: The deca-, undeca-, dodeca-, tetradeca-, and pentadeca- .

30 ethoxylates of n-hexadecanol, and n-octadecanol having an HLB within
the range recited herein are useful wetting agents in the context of this
invention. Exemplary ethoxylated primary alcohols useful herein as the
viscosity/dispersibility modifiers of the compositions are n-C1gEO{10);
and n-C1OEO(11). The ethoxylates of mixed natural or synthetic

35 alcohols in the "oleic" chain length range are also useful herein.



C. Density 25 The density of tissue paper, as that termis used

herein, is_the average density cal culated as the ba of
t hat pape‘yoaf’g?"a'éd by t he cali per, WI th-the appropr|S]<&:§’g}5\§|§'?;1 éoo

conversions incorporated therein. hBer of the tissue paper, as
used herein, is the thickness of the paper when subjected to a
conpressive load of 95 g/in[err] (15.5 g/cnferr]). 30

Optional Ingredjents Qt her chemical s commonly used in

paper maki ng carSRRCiigd@xamples of such materials Josludei mjeissinnhal-EQIA 1),

described her eidleicalcdroET 18); and dMiBaIcHNel HEO{28Ni sh so 1 ong as they do
not significantly and adversely 35 affect the softenl ng, absorbency of

the fibrous materi ab., Limedr.s®édaoreds , 4k
PCT/ US95/ 11600 - 20-
enhanci ng acti ons ofhe lﬂauqhamdnaay dodm-urmsr@fdeém ngentaqenaﬂdsctadeca- of

the present gi nugpy i t tifng i sent
i nvention may cag’[r?t al‘?ﬁmgg e e§B°f‘ﬁ"“‘)r@ df gl ent g canol, >2 octagec%_ﬁ'zgl %t o
about 3. 0% nor&icesanal, and, 5['?'69%’5%?‘5 "”(23 HLB W'th'i" ove gnae; gemtedon a
dry fiber basi shetbird o tbeJuséé@nbs wettmg agents ﬁwl)thBOWEyéﬂtO)inéﬁ!m‘PU”ds

Exanpl es of water sol uble r QX that can used as
wetting agents r"re’?FrFﬂ ™r Q‘E’ﬁ‘ﬂﬂqﬁaeﬁ?ﬁé’%’h@? [}iﬁ}o& yeRN ope Nised &8 wetting
pol ygl ycerol s raagemg lathelpgesemvmwagﬁomrecal-eq cEO(Ynl;: Mﬁg&ﬁ(ﬁbomd 2-

150 to abo agé ﬂ?ﬂ yoxyet hyl ene gl ycol s and pol yoxypropyl ene
gl ycol s haV| ng A (S aver age nol ecul ar wei ght of from about 200 to

about 4000, preferably from apgigdar KRyl Phénexyiatdd RicdRbis Preferably

As in the case of the alcohol alkoxylates, the hexa- through
octadeca-ethoxylates of _alkylated pheriolé, particularly monohydric
alkylphenols, having an HLB within th'e”-r'ange' recited herein are useful

15 as the viscosity/dispersibility modifiers of the instant compositions.
The hexa- through octadeca-ethoxylates of p-tridecyiphenol, m-
pentadecylphenol, and the like, are useful herein. Exemplary
ethoxylated alkylphenols useful as the \}vétting agents of the mixtures
herein are: p-tndecvlphenol EO(11) and p-pentadecylphenol EO(18).

3

20 As used herem and as generally recogmzed in the art, a phenylene
group in the nonionic formula is the equwalent of an alkylene group
containing from 2 to 4 carbon atoms. For present purposes, nonionics
containing a phenylene group are considered to ‘contain an equivalent
number of carbon atoms calculated as the sum of the carbon atoms in

25 the alkyl group plus about 3.3 carbon atoms for each phenylene group.

Olefinic Alkoxylates

The alkenyl alcohols, both primary and secondary, and alkenyl'

phenols correspondmg to those dzsclosed immediately hereinabove can

30 be ethoxylated to an HLB within the range reclted herem can be used
as wetting agents in the present invention



15 from about 200 to about 600. Pol yoxyethyl ene glycols having an

wei ght aver gge ular wei ght of from about 200 to about 60fcH{

especial ly pre? erred M xtures of the above-described pol yhydroxyg%l11600
conpounds may al so be used. Aparticularly praege red -pol yhydr oxy

conmpound is pol yoxyet hyl ene egcoI havi ng an At average 20 nol ecul ar
wei ght of about 400. This material is available commercially from

t he Uni on Car bi de Corrpany of Danbury, Connecticut under the

tradename "PEG 400" (éﬁ“ﬂbﬁﬂ&h%"ﬁkpwﬁﬁﬁ (Al koxyl at ed

Mat eri al s) Sui t abl e noni gni ¢ surfactants, can be used as

wetting agents in osBranched, £haiR  PHIBIYI ANd n%‘f‘iﬂﬂgaé\ﬂdlaf‘?‘m?'%rm%s a('i?

et hyl ene oxi de anChvallable fropm tthe nakll-knowr POXDTE poacess cah the Betidwyliated and
al cohol s, fatty acids Any of the

al koxyl ated mat er |%ﬁ'§b8fua§FHeaspyreﬂ Eg%?ﬁﬂ&jB’bﬁieegﬁsegédnventlon her ei naft er
can pe used assfhe nonyRg Ghovd f&ﬁbﬁgkteosuh{:ﬁighﬁeaég{?g&?or mﬂréouééﬁu in the

substantial ly vvater S factants of
[err] wherRiesery 6pMPasiioniHalengopr in Lambingtied. @9RpHY terdhs npgionic

sel ected from t he.gyrfactant'UeREPmMPpaSSdsSMiXad AbnidinieBUNface eRtivdadgertsd
branched chai n al kyl and/ or acyl hydrocarbyl groups; prinmary,

secondary and branched Ttailgvel of suMac8ht)9¥ Arsed, is preferably from about 0.01%
PCT/ US95/ 11600

al kenyl hydr ocar byl 8PRh&:0%n8Y veiaht, baged onihe diy fi %rra‘ﬁvg?é‘cr"f the tissue
chain al kyl - dfd aﬂaﬂaIyI'I'Mthfa@tlanwppefcnablv&amﬁﬂtvzhmﬁinsgmﬂ'ps;gl'smrdmore

hydrocarbyl gr OUpscé?nghrkgoﬁ'\sh Oglt'?ﬂr Q}’bnﬁﬁﬁ’é Eu]’ f&rﬁs%eflfn%} %Wtsuﬁgna}\%s

to about 20, prefera roma a out car bon, at ons
preferably the hycﬁ%a?“&yf eRENE |SAHONAteS, ’1%‘?'@%0??969"{‘? ofyriggtants are

fromabout 16 to &g ltgl\ﬂdbs«r@ésbml@dnﬁgsamwwws@@Lest:érecsmﬂsaslomiesta SL-40

fromabout 10 to abﬂﬁ%\ 14 car' 8[1 toms | tli'le gfglqeralY ? WE\ s l d

the et hoxyl at ed noff SAYiaple, framy,Grads, IRg-;" INey, YarK, alkylglyseside

-C(ONR) -, orls- C(@h(R) & c_!escnﬂeldchanaSr]Pamﬂ R.0Whe3Br dssired toa. K.

10 - the meanings giafudiE" & HEbA" Waré‘ﬂ%?r@ﬁ?%n%e PR Ethodisted Ste?s
such as pegosperse 200 ML available from Glyco Chemicals, Inc.
(Greenwich, CT) and IGEPAL RC-520 available from Rhone Poulenc
Corporation {Cranbury, N.J.).

\ﬂ

20
B r h itiv
Other types of chemicals which may be added, include the
strength additives 1o increase the dry tensile strength and the wet burst
of the tissue webs. The pr_ésent invention may contain as an optional
25 component from about 0.01% to about 3.0%, more preferably from

about 0.3% to about 1.5% by weight, on a dry fiber weight basis, of a
water-soluble strength additive resin.

Dry strengtt _i'iv
- Examples of dry | strength additives include carboxymethyl
30 cellulose, and cationic polymers from the ACCO chemical family such
as ACCO 711 and ACCO 514, with ACCO chemical family being

preferred. These materials are available commercially from the
American Cyanamid Company of Wayne, New Jersey.



| east about 8, preferably at |east about 10-11. Performance and,
usual ly, stability of the softener conposition decrease when fe

et hoxyl aP® W¥AYs are present. The noni oni c ?&Ff‘?ﬁ’?’é’rﬁpg
herein are characterized by an HLB 15 (hydrophilic-lipophilic balance) .
of fromabout 7 to about 20, preferably -24 - from about 8 to about 15.
O course, by defining Rlerr] and the nunber o of et hoxyl ate groups,
the HLB of the surfactant is, in general, : determ ned. However, it
is to be noted that(h)FeriRineditiviet gﬁeng{rahgdi; ives - surfactants useful
herein, for concentrated liquid conpositions, contain 20 relatively

long chain Rlerr] gPempanentdwatestrehgth \retsr,nsh'ugefqt berein \daat &@ of several

mmy possess. t havpes BePRTIf [nBsh ¥she WHICH Y brdliciav, BLER 8ha Rhich
Exanpl es of nomwilinhereafter :imdamtélwftﬁl Itbe.. paperreakingniiare useful herem

surfact ant s5of Niherdul BtdrApled’ BrBolsowh | Al 1 | BRAEEKEBALES od

25 exarrples e inte t he r of et EO) grousmthe
nol ecul e. Westfelt, ncorporategsherem by Ifﬁﬁ'ésf' Cey koxyl at ed Al cohol s

a. Linear, Primary hol | at deca und -,
dodeca-, tetradeca- rA\I jﬁﬁ B%"fﬂlagé thid et é{rﬁg%h a'feég‘%farﬁ Mﬁﬁéemz
and n-oct adecarualtlolmmllmem-Is-lL'me ishito say, the resips raregwatecsoiubldatethe ar e

useful wetting ﬁﬂg%y' Brd ad§8n¢&¥hﬁ06aedé}h§akin% furnish"{€% ' Qe DEIIRIE"Y

et hoxyl ated prima cohol’s "uset ul

vi scosi ty/ dPs p@m gwn t9 berexpeeted, shat subsenyan evants such as gress-fiekingo) ;

and n- err] EQwf) renJé}e tﬁé h@é‘{rﬁ@tl%o@fblé" lherétéFUfFﬂrtHHr s§gthBetdsins are®
al cohols in the lL(l)bleIC range are ahso usef u her el n WO

96/ 09437 e only un er specﬁlc conditions, such as over a L@ﬂqgsgglrfpgge
of e cal cohol - Eqsﬁifmf kPR Fpafls A5 heRRIAl) Pelnkl) & orerania cresys).
b. Linear, Secdining ofl otites| cuiihgxielagtiops after they have been deposited on,
1 within, or among the papermaking fibers. Cross-linking or curing does -
not normally occur so long as’ substantlal amounts of water are
present. '

Of particular utility are the 'va'rious polyamide-epichlorohydrin
resins. These materials are low molecular weigh't pohjmers provided
20 with reactive functional groups such as amino, epoxy, and azetidinium
groups. The patent literature is replete with descriptions of processes
for making such materials. U.S. Pat. No. 3,700,623, issued to Keim on
October 24, 1972 and U.S. Pat. No. 3,772,076, issued to Keim on
November 13, 1973_ are examples of__'s_uch patents and both are
25 incorporated herein by reference.

Polyamide-epichlorohydrin resins sold under the trademarks
Kymene 557H and Kymene 2064 by Hercules Incorporated of
Wilmington, Delaware, are particularly useful in this invention. These .

~resins are generally descr’ibed in the aforemémioned patents to Keim.

30 Base-activated polyamnde—epmhlorohydrm resins useful in the
present invention are sold under the Santo Res trademark, such as
Santo Res 31, by Monsanto Company of St. Louis, Missouri. These
types of materials are generally described in U.S. Pat. Nos. 3,855,158
issued to Petrovich on December 17, 1 974; 3,899,388 issued to

35 Petrovich on August 12, 1975; 4,129,528 issued to Petrovich on



The déc_a-, undeca-, dodeca-, tetradeda-, pentadeca-, octadeca-, 5 and

nonadeca- et hoxyl ates of 3-hexadecanol, 2-octadecanol, 4- ei cosanol ,
and 5-ei cosW@I6OMTi ng and HLB within the range recited PCT/RS98i1 1608 an
be used as wetting agents in the present invention. . Exenpl ary
et hoxyl at ed secondary al cohol s can be used as 2Bt-ting agents in the
present invention are: 2-CJerr]EQ(1 1); 2-(err]EQ(11l); and 2- 10

- Cerr] EQ(14). o -~ - Linear Al kyl -Phenoxyl ated Al cohol s

ek e, Dbl o 185 Lanansmeerhenty prl 3, 1975
al kyl phenol s, hav?'r\‘g %@ﬂ:@é\h fsfﬁ“ﬁ%t iR VahgEerad o8y gmbes; géusﬁwl all 5
as the viscosity/mcopsdratdd hetein tydidfessrce0f the instant conpositions.

The hexa- through octadeca- et hoxylates of p-tridecyl Phenol, m
pent adecyl phenol , andQther | water-sohible efcationi eresins ' Risefpl ahgrein are the

th | at ed al&kyl . t $d 20 L xt
beron aren Sl BoBEhIatRe E%g'ggd&ﬁ"d“*%-*pﬂ&%?a IR0hAAEr therdRed tademapy,
As used herein antuels ageRerez| 63 oni Amgricant Gyanamid L£asmeany afeStanford,
group in the noni gghAedtidutliThdse mBeerdlsiare! gotierally ¥dsatibyd aASU §.0P&. Nos.

containing from2,tq 4 rhon at ons.. For. present purposes, n oni .
contai ning a phen§1%§39§§odﬁs%ﬁ‘£ @or&‘??ﬁe‘?ea?tﬁl cofthi 'Hf‘?%qﬂﬁlaﬁ@%ts" and
nunber of carbon 31556;983| dssueidectoasMilliemsuretobl t heorcadamuaryt ord; 11971,2%ll
t he al kyl gr oy piln’éarﬁa%'t’éd ﬁe%iﬁ%ﬁ%e% for each phenyl ene group.

A efinic Al koxyl ates yl al cohols, both primry and

dary, and al k . . - .
secondary, and al kenylgther typesggfawtér Sﬂgﬂ)i(nﬁfi?&‘iﬁé gefl |ﬁbcﬁ§epr§F§];énﬁ]€ {?ﬁrgﬂtlon

i mmedi at el y her ei nabove can be et ated to an HLB w range

recited herein calfichide serylic emulgionget aRdhg AVRMES Stiranecbytadiens latexes.
i nvention VIQURTEr09¢ 3gxamples of these types- of resins are provided in U.S.

PCT/ US95/ _116OQ Patent 3,844,880, Meisel, Jr. et al , issued October 29, 1974,
15 incorporated herein by reference.

Still  other water-soluble cationic resins finding utility in this
invention are the urea formaldehyde and melamine formaidehyde resins.
These polyfunctional, reactive polymers have molecular weights on the
order of a few thousand. The more common functional groups include

20 nitrogen containing groups such as amino groups and methylol groups
attached to nitrogen. | ' '

Although less preferred, polyethylenimine type resins find utility in
the present invention. :

_ More complete descriptions of the aforementioned water-soluble

25 resins, including their manufacture, can be found in TAPPI Monograph
Series No. 29, Wet Strength In Paper and Paperboard, Technical
Association of the Pulp and Paper Industry (New York; 1965},
incorporated herein by reference. As used herein, the term “permanent
wet strength resin” refers to a resin which allows the paper sheet,

30 when placed in an aqueous medium, to keep a majority of its initial wet
strength for a period of time greater than at least two minutes.

mporary wet stength itiv
The above-mentioned wet strength additives typically result in

paper products with permanent wet strength, i.e., paper which when
35 placed in an aqueous medium retains a substantial portion of its initial



Branched Chai n Al koxyl at es Branched chain primry and

secondar I | s which are avai l able fromthe wel

process %8%6@%{]’& hoxyl at ed and can be used as Wettlkﬁ%ggyeﬁtlgo in the
present invention. 5 ~ The above et hoxyl at ed noni oni ¢ surfactant's
are useful in the pr esent corrpositior?sa,al one or in conbination, and
the term "noni onic surfactant" enconpasses m xed noni oni ¢ surface
active agents. The | evel of surfactant, if used, is

preferably frowethstiengtipower time. HPMV%utDQ"mEW W&!tgsﬁrenmtseml somehe
dry fiber wei gfjpgyf dfh‘?:atdésﬁ?oductao caRaRRY - anTrl%r%b'é(s%SP@”irjd puﬁéé&%m

have al kyl chains wth e| %/t or, nore ani oni c

surfactants ar BFOR&I&Yr PapeRy| products sueh as to%et éfﬁfuﬁﬁkﬁtﬁevn?éﬁegenefa“\'
sul f onat es. Exdmgdoaey ofoaftenibeies arivdsaot userinto septic $stehgl dﬁ@&hdelﬂce

oot 1abl o 1 on QAR dHiresbrardlis ofY SEORTE G B 8%2.&58““ parmapgbily o
described in Uresaineatitsit hydmolysisgesistantucstrengtiv peoperties. Moargydeecently, al .
on March 8, 19 mﬁé‘&'t Géwhaoéyﬁ{sgxéﬁpaﬁaﬁsmtsst (;E:?th a%Uﬁﬂré%sczrr?%%%Perse

200 ML avail able from
| GEPAL RC- 520 achémferfwhwhmestmgten@ sufficientdor Jheqintendgdussb Bug,

N]c J. %1 ~~ 20 which then decdys ﬁbbm‘&]ialkui:giﬁhtwa'tﬁi. Decaty of t?ﬁ wggI gtthﬁf tﬁ%/pes
of chenmic Fen additives to
i ncrease ain \él\? lﬂgﬁ%ﬁlflg%??gﬁ%mpgﬁgvgﬁléé\,ﬁ}roggpsstep%c sng‘eBF *the tissue
webs. The present i ai o] o] (o] rom
about 0.01 %to abou%@%@ olrgg%lejﬁgir?%f etragﬁforg&r OWeLt '&?llengtﬁ %Qgp?)g}wgdé\bout
1. 5% by wei ght maslified dstﬁfﬁh béemnerajm vmetsussrengthaagents. sugheass d¥ational
strength addi tSVé?cheS'?BlOOSO jmarketed b ayhr Na%rthPQSf]hréFld'aHgV hemjcal
Exanpl es of dré streny hgca:g gi %'?'l boxynet Lﬂ
and cationic pGP{RRAEY rﬂ“‘?‘f"h éﬁntVQeschN"et Stfengt"h§9AQ€:O
711 andI AQ® 5¢dn bet MLy hegrotirg f@ifﬂéthob%'m?l N-methyl- Eh@?@édéiﬁmla@dese
gg;g;'n;‘ > a{,\zyﬁfiﬁw k@ﬁﬁﬁgﬁ%@@ﬁ Botymbrd." By starch terABBiary et SEEATS
: agents are also described in U.S. Pat. No. 4,675,394, Solarek, et al .
- issued June 23, 1987, and. mcorporated herein by reference. Preferred
temparary wet strength resins include those described in U.S. Pat. No.
20 4,981,557, Bjorkquist, issued January 1, 1991, and incorporated
- herein by reference. -

With respect to the classes and sper:ific examples of both
| ‘permanent and temporary wet strength resins listed above, it should be
understood that the resins listed are exemplary in nature and are not

25 meant to limit the scope of this invention,

Mixtures of compatlble wet strength resins can also be used in
the practrce of this invention.

The above llstlngs of optronal chemical addltrves is intended to
~ be merely exemplary in nature, and are not meant to limit the scope of
30 the invention.

The following examples iil_us;ra,te_ the practice of the present
invention but are not intended to be limiting thereof.
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b) Permanent wet strength additives

-24-

Per manent. V\ewogflp%'ﬁéth resins useful herein can be of several PCT/US95/11t6§),%eS_
General ly, those resins which have previously fS nd and which wil |
hereafter find utility in the papernmaking art aré ‘useful herein. 5
Nuner ous exanpl es are shown in the aforenmenti oned paper by Westfelt,
i ncor porated herein by reference. . In the usual case, the wet
strength resins are water-sol ubl e, - EXAMBMECImaterials. That is to
say, the resins are water-soluble at fhe tipge they are added to the

papermaki ng furnish. |t T8 puipese phdbispexample)is toliystrats as method shatcean be
that | sglbsequent t eV@ééFdi t?ﬁmlasugrmSad_mé&dswispersion Wif: ihgr %@efaﬂlé'e%il GSdsed
insoluble in water, Further, sone.resins S only under . -
speci fic conditi on3USE R Y, ARG i%'?éé&ﬁq-l r(%tﬂge.é)'djeyl'ﬁmetwl agienium
strengt h resins$ arehligeder al (DODMACGvedon 0 dietecyjdinzettiybssammonium | i qkionigle

.or other curing re m fter they have been deposited on, 15 within,
or anong the paperér%illbng )?bers. Cross-linking or curing does not

g?rrra'l It_y 0fcur tS_oI | ?ng ASZE%'hQﬁé;?é"rbio@\' oﬁrffuénb_eo?mx\@iflrpréﬁﬁeg accordig $6 the
particul ar uti are the various poly e-epi chl grohydri n .
resins. These mat e*q"éﬂ‘%'nar é’rP_B%ﬂffﬁl ecdi-ar '&en}‘ﬁﬂf’v oY"?fﬂ}I‘ts O\éréb?d%)DMfd: I
with reacth ive functnieasafed:r oapsTsacm(l)mMAn:i isoheatedxyp tanabmnfeEOd'PGi(umz °F);
groups. The pajent 5l | e pi.e AN I R4 ©

for making sucﬂfna?ér?g% ?’Mbgg ﬁ'ﬁé‘% 'sl\é'%c%b&?q%%é{ Bis-'lsugg at?‘g %g%sgﬁ% °C
Cct ober 24, 1972 aliR2).°6); PA. Adequate7mixing, isi pravided o Kerm an agueous sub-
Novenber 13, "1973 @jiGopXafiipéiSion’ ofUthe PRICTIMAC N$behing2c®mpastion. 5. The

I ncor porated herein by reference. ) . Pol yam dé- epi.chl orohydrin
resins sold underp‘?'ﬁélﬁ rsé%ﬁer?grﬁbe vesicle q{%‘ﬁ!ﬁ@"\%@\; etgrpinedn¥sind> gg408Ycal

Her cul es | ncor por agri¢rogtopic technitiueTi Tis partidle sissarangedisefroar bbeut 011 Yo 1.0
useful in thi sg’ nvg_méri n. These resins are generally described in
ned ;5

the aforementi Nts to Keim 30 Base-activated _
DO s e Sone Y A" 296 SIganf e 18, BEBMAC 1, pREFIEH' sl 6 e

Monsant o Conpany ofollewingdirosedwiess dur A knoyes aveight of the DEDMAC is measured; -

| 2. The DEDMAC is heated up to about 50 °C (122 °F); 3. The

dilution water is preconditioned at pH ~ 3 and at about 50 °C (122 °F);

20 4. Adequate mixing is provided to form an aqueous sub-micron

' dispersion of the DEDMAC softening composition. 5. The particle size

of the vesicle dispersion is determined using an optical microscopic

technigue. The particle size range is from about 0.1 to 1.0 micron.

25 : EXAMPLE 2

The purpose of this example is to illustrate a method using a
blow through drying papermaking technique to make soft and
absorbent paper towel sheets treated with a chemical softener

~ composition of a vegetable oil based quat softeners (DODMAC) and a
30 permanent wet strength resin .

A pilot scale Fourdrinier papermaking machine is used in the
practice of the present invention. First, a 1% solution of the chemical
softener is prepared according to the procedure in Example 1. Second,
a 3% by weight aqueous slurry of NSK is made up in a conventional re-

35 pulper. The NSK slurry is refined gently and a 2% solution of a



types of materials are generally descri. bed in U S Pat. Nos. 3,855, 158
I ssued to Petrovich on Decenber 17, 1974; 3,899, 388 issued_to 35
Pet rovi cWQM0d¥ust 12, 1975; 4,129,528 issued to Petrovi cRCESIS11600 \nry

96/ 09437 PCT/ US95/ 11600

- 25 - Decenber 12, 1978: 4,147,588 ssued to Petrovich on Apri |
3, 1979; and 4,222,921 issued to Van Eenam on Septenber 16, 1980,
al | i ncor por at ed herei n by reference. Q her

wat er - sol ubl e perinanent veesti stsengtéf nelsirh ¢ic e Nymemet 687H nﬁrkmbywn-iéramede

6IING Eﬁciﬁf.iﬁﬁ&%%§d°w%§“§#8” DR is pOEIY the NSK e1BKETWRR SRCC.
materials are @ei®cPhi1lPp b&smiﬂi'éido rthe, QI’Y HihersnoThe adsorpt®re 54, Menesued
to Coscia et algs7HpNol NBIEY dfhaddetlbyadh in-line naxér% B33 965 SHRHM;

WIlians et al on J 197 rp ate hereln

ref er ence. Carboxy aﬂe&\ﬁ &3‘3‘93& ]‘Wé}it'ﬁrac&ﬂ%ﬂf@ %%e’f'merm Bhe
present anegt r@te of 0.2% byalkeight afrthei drycfibersi menmm':eiﬂn@ﬂrv strength of
st yr ene- but adi

re)sll ns are pr ogﬁgéﬁﬁ{’ﬁé%ﬁgﬂrate Th% &ﬁﬁgﬁég{@ h& t8l\%| se‘fa% §¥%%Z\angpd

i ssued Cct ober bxggnlw&ne Mp@r. | rTchﬁf'poa a1 %d sedutiom ofy thefehamical softener
Still other wa I &ﬁ{é l~Netey 4i |

i nvention are E‘Ee ur ea fgr 80%5 Shé%SﬂEsé{lgpnd%t’e‘ngngfddﬂﬁ 5‘? ﬁe‘ ht of
These pol yiéincthe Qs 'breéﬁct.'f%a PHansohthe ¢339 emrgmg%ﬁ tPH‘éS
order of a feWcTahOalsar@hhaﬂiﬁdrmraeaﬂonwme froixeti OTRE Nsaumrm@ \dilated 48

ni trogen cont ai r s;.such as a s.and ne

attached to ni Pn%&grﬂ’ he tan pump. %H@a%% ?Vpﬂﬂ'gw ueo%s stitry of

pol yet hyl eni mi @TMPps madensp ﬁmrajcon\venttqnalnre pulper. tnenpnasami surfaetanton.

More conpl ete %fﬁ[r n r d

resins, incl ud?ﬁg ‘? éé}’ i édé¢3?2€hg génrsggie?% awg?&é@#@bﬁy Wg'gﬂ‘ of

Series No.1®9, dpgf lbsr$er(gt1hb|$plpagero al Softenps JRixtueg is added to
the CTMP stock pipe before the stock pump at a rate of 0.1% by

weight of the dry fibers. The adsorption of the chemical softener
mixture to- CTMP can be enhanced by an in-line mixer. The CTMP
slurry is diluted to 0.2% by the fan pump. The treated furnish mixture
20 (NSK /. CTMP) is blended in the head box and deposited onto a
Foudrinier wire to form an embryonic web. '-DeWatering occurs through
the Foudrinier wire and is assisted by a deflector and vacuum boxes.
The Fourdrinier ‘wire is of a 5-shed, satin weave configuration having
84 machine-direction and 76 cross-machine-direction monofilaments
25 per inch, respectively. The embryonic wet web is transferred from the
Fo'urdriniez' wire, at a fiber consistency of about 22% at the point of
transfer, 10 a photo-p&lymer fabric having 240 Linear idaho celis per
square inch, 34 percent knuckle areas and 14 mils of photo-polymer
depth. Further de-watering is accomplished by vacuum assisted
30 drainage until the web has a fiber consistency of about 28%. The
patterned v.eb is pre-dried by air blow-through to a fiber consistency of
about 659. oy weight. The web is then adhered to the surface of a
Yankee dryer with a sprayed creping adhesive comprising 0.25%
aqueous solution of Polyvinyl Alcahol (PVA). The fiber consistency is
.35 increased to an estimated 96% befare 't_he...dr_y. creping the web with a-
doctor blade. The doctor blade has a bevel;ang'le.of about 25 degrees
and is positioned with respect to the Yankee dryer to provide an impact



Associ ation of the Pul p and Paper Industry (New York; 1965),

i ncorporated herein by reference. As used herein, the term " per mnent

wet strengtWoras@dp4s? refers to a resin which allows the paper R&e§95/116080
vwhen placed in an aqueous nedium to keep a majority of its initial wet
strength for a period of tinme greater than at-[28st two m nutes.

(c) Tenporary wet stength additives The above-nenti oned wet
strength addit | ves typically:result in paper:-products w th permnent
wet strength, i.egngRaBeabBtit @Y w&gfees, 3Re Mm@ddmrag maswaﬂ%%umsoo

retains a substantlal ortion of
PCT/ US95/ 11600 fBet per minute) {about itﬂ meters per mnnute)26%'he dry web is

wet strength over fcbﬂrﬂed intowalleat, a Bpeed f MO0 mst 2 2aghéters pepiminutes).
types of paper products can be an unnecessary and undesirabl e

property. Paper produc{Tsvepliesast the [veeb taresioemedeindd , paper tpowelr pitdducts by
di sposed of af§er ofidddsif dn%dfﬁarﬂfndiﬁl% thém t6GEther %ys‘-iﬁgman%dhaavb' kel'he

5 "C oggi ng of t hese systens can resu paper per manent
retains its hydr o|pfees-tpwlsrﬁ%§nab9we?r@t#{3m&ﬁ it Bgs'sw&&htemtay‘s abom

manuf act urers have,2%last EW@ﬁh&aW@oft‘dﬁe@nmmomm | RP dDOUuRan% of the
products for which wet Stée‘f"ﬁ h is suffici en;.for tlﬂﬁ I nt ended
K E; n

whi ch t hen decays pﬁ[ﬂ)‘ﬁ”ﬁ% R T o T eo1re§ HePaBE! eﬁ’gﬁ'ﬁ 's 1?9“
facilitates fl ow absotbemaped mwmmng wrmmgﬂNempti C systens.

Exanpl es of suitable tenporary wet strength resins include nodi fi ed
starch tenpor#y wet strength agents, such as National Starch .
78- 0080, narketed by the National Starch and Chem cal Cor por ati on

(New Yor k, New York). Thi s type of wet stﬁ%ﬁ&mﬁaaent 15 can be rrade by

reacting d| met hoxyet hy met hyl - r oacet catio

starch pol ymers. Mdifi é‘& EPH?‘{% Pgrfg‘b"'r z%"?"WTF '§t"r°er4!j{$ﬁrate a me t“s”'%ﬂ@
al so ggscr igged i N bldve. thradigh Mdoying, & I@Med&‘mdp?armknmg ta!c:hmques toi rhakie $oft
June 1987, an e .
tenporary wet strg gt %B% 2‘& ?ongl? ﬁ%af%c?sé %I’gl ea’ﬁ &ﬁ ﬁgE‘é‘Ea' Rﬁﬂe"e
4,981, 557, B quapmpoalmaf aavrgatgble, ot.lglmsedanuat m@qﬂerdD&DMAC) and a
herein by referenggmporary wet strength resin.

A pilot scale Fourdrinier papermaking machine is used in the
practice of the present invention. First, a 1% solution of the chemical
softener is prepared ac,cbrding to the procedure in Example 1. Second,

20 a 3% by weight aqueous slurry of NSK is made up in a conventional re-
pulper. The NSK siurry is refined gently and a 2% solution of the
temporary wet strength resin (i.e. National starch 78-0080 marketed by
National Starch and Chemical corporation of New-York, NY) is added to
the NSK stock pipe at a rate of 0.75% by weight of the dry fibers. The

25 adsorption of the temporary wet strength resin onto NSK fibers is

- enhanced by an in-line mixer. The NSK slurry is diluted to about 0.2%
consistency at the fan pump. Third, a 3% by weight aqueous slurry of
Eucalyptus fibers is made up in a conventional re-pulper. A 1%
solution of the chemical softener mixture is added to the Eucalyptus

30 stock pipe before the stock pump at a rate of 0.2% by weight of the
dry fibers. The adsorption of the chemical softener mixture to
Eucalyptus fibers can be enhanced by an in-line mixer. The Eucalyptus
slurry is diluted to about 0.2% consistency at the fan pump.

The treated furnish mixture (30% of NSK / 70% of Eucalyptus) is
35 bliended in the head box and deposited onto a Foudrinier wire to form



Wth respect to the classes and specific exanples of both per manent
and terrporar% wet strength resins |isted above, it should be

under st oB@ 68237t he resins listed are exenplary in nature BAHUSPAMY: 25
meant to limt the scope of this invention. M xt ures of
conmpatible wet strength resins can al so be- 89d in the practice of
this invention. The above listings of optional chem cal
additives is intended to be nerely exenplary in nature, and are not

meant to |in tan esbryopic wieb. Pewatesngmesursghrough the Foudrinier. Wire and

foll ow ng exanplf3:d ' ' o i nveniion
but are got i %en :aééé# (L%éi‘{eﬁl%h?i@r ngﬁ?ﬁ't?'r"gfgf‘? Bo&?g. p(@gg}l 6%%%"7' witd'is 8*
PCT/ US95/ 116002 9-shed, satin weave configuration having 84 machinerdirection and

EXAVMPLE 1 76 cross-madfifeRiifet@n dhoddRlanR¥agmidr inth, Oreisb_béﬁbél?t. e
net hod that, can be . useg ta rrakF--lfﬁ%En aq, 'e6u§ g‘la_sbpgrm on of the
vegetabl e oi | ¢HRE(PNic wet Wl t'&r APy eiiith T%qﬁlﬁ"rﬁ Qrerpolymer wire, at a
di ol eyl di net hyfibemoonsistency 6f abdutr 1886 JtDGRMVPOInt of transfencyb da oy

BODVAC 15 pr cps TRy fabrip Ha¥inlli gkl Linear jagno, colis gl 34308 e g [ o0

wei ght of t he FRISRACKNuckle area gpgdsArmils of phato-polymeer deptivatRurther de-

about 50 [err]Watdritdg i€'dckbimplisné@ by vaditureli 448ise@ WrRdiRage SuritilearHdy oned

s provi ddd « s Aribar SoRAIStRReY, ot sbout 28%; (PR Raiarsed; wRBJF ArRisdbac

sof t eni ng conpwsidin blowethrdingh to a fibgraconsiseersdy @fodbdolre 6681 by eweight.

i sper 10,1 14 ARt Pl Gfbsytocs B f SAgRAE" o Wit T

2% di sper si on sfrayeé DREINAG iadhgsiearcamptisingdih@b% taqueous solution of
~ Polyvinyl Alcohol (PVA). The fiber ci_:néistency is increased to an
15 estimated 96% before the dry creping the web with a doctor blade.

' The doctor blade has a bevél angle of about_'_'2'5 degrees and is

positioned with respect to the Yankee dryer to provide an impact angle

of about 81 degrees; the Yankee dryer is operated at about 800 fpm

(feet per minute) (about 244 meters per minute). The dry web is

20 formed into roll at a speed of 700 fpm (214 meters per minutes).

The web is converted into a one ply tissue paper product. The
tissue paper has about 18 #/3M Sq Ft basis weight, contains about
0.1% of the veget'_a'bl'_e_ oil based QUaternary amm_onium softener
(DEDMAC) and about 0.2% of the tempprary wet strength resin.

25 Importantly, the resulting tissue 'paber is scjf_t, absorbent and is suitable
for use as facial and/or toilet tissues. A

EXAMPLE 4

The purpose of this example is to illustrate a method using a

30 blow through drying _papérmaking '_~t_echnique to make soft and

absorbent toilét tissue paper treated with a vegetable oil based quat
softener (DEDMAC) and a dry strength additive resin.

A pilot. scale Fo.ur'dr_inier' p_apermakihg_ machine is used in the
practice of the present invention. First, a 1% solution of the chemical
35 softener is prepared according to the procedure in Example 1. Second,

-



fol | owi ng procedure: 1. A known weight of thé DEDMAC i s rreasured 2.
The DEDVAC is heated up to about 50 [err]C (122 [err]F); 3.
dj | ution waf¥® 96948t econdi tioned at pH ~ 3 and at about 50 [ePFT’@S?S’PZQo”

[err] F); 20 4. Adequate mixing is provided to forman aqueous

sub-m cron di spersion of the DEDMAC soft3ntng conposition. 5. The
particle size of the vesicle dispersion is determ ned using an
optical mcroscopic . technique. The particle size range is from about

0.1 to 1.0 mcron. a 3% bySweight aqueous slurry of NSK is made EiSANF%LEoBventlonal re-

{hrough dryi ng pagulialei Hoe WS-yt ¥oreiiied ey 27 & 25%sdytiop ofettie A
paper towel sheet sttergahedesint fi.en dkeou cBl14soAtene711 marketedpbyi tAmericdn a

vegetabl e of | bases ShiakasbhBaRY Jr AN ot s Baaelio S NIE N0t bipe ot

strength resin nrer er mak
is used intheS a ratemfaQtZ%ebY)fWQ'lBt o aberdry fibers: | (Tt'i‘e FQ’$Q4!’PT'°8 qf the dry

sol ution of the Cfﬁf@n%ﬁh resm om&q@snnmserbslspésmm waﬁcthrmwet tikBE The

d Ex NSK
Pgoﬁgdgrﬁpl |nn aacd\@énﬁ PUlYaI's rdé'“ted 48 a EBPbe‘?& ﬁeﬁgﬂﬂ %CS!?%?/ § u&almp

gently and a 2% sdthiid,oa 3% by weight\&queau8BsiGify of Eucalyptus fibers is made up
PCT/ US95/ 11600

per manent wet st re'ﬁg? H:ornven‘ﬂo?al £-PRIPSLNe 0 7R SAHREP ST thgﬁc'ehemnlcal softener
i ncorporated df Wrhixtuigt isredded) ta theyEuealypsus Stoaksrips: beﬂorp.tbe sgoclg pump at

rate of 1 % by Welél?éteOBft@Q‘VJrHy fWQ@h& ofl Rike 381§ OfiBIAN ‘Ptf\e Kéﬁ&?ﬁtlon of the
Y

557H to NSK i s enhanced i n- | xer % sol uti’

oot boxy Not hy! CoIGNGFIGal FeRener 10 oHRAN RIS fibeifeChR e [R5PANGEY by 2@ in-ine
rate of 0.2% by wehixar. oThé [Bucaiyptls stusytie dihhedae abeutiOy2% congisterdy at
the fibrous substr The_adsorption of CMC to NSK can be enhanced

by an in-line m'xéﬁe%?ﬂ IMB-'1 9% sol ution of the chem cal softener

(DODVAC) i's aqged to t hﬁé\’ﬁﬁaﬁié‘ Jr%‘n@n‘ﬁ( <t ca ﬁf e pyzo%! cglhétfté’élmﬁnjs? is

the dry fibers” The adso Nelp) o tener m xtur
can al so enhanced blended in rthemﬂadrrbq&randrﬁspﬂske% laftea Feudrinierowirecto form

0.2% by the fan yHEmbHbAIE wab3'DEWar&in'bcadiseitdughtheFdidrinier wire and
is assisted by a deflector and vacuum boxes. The Fourdrinier wire is of
a 5-shed, satin weave configuration having 84 machine-direction and
20 76 cross-machine-direction monofilaments per inch, respectively. The
embryonic wet web is transferred from the photo-polymer wire, at a
fiber consistency of about 15% at the point of transfer, to a photo-
polymer fabric having 562 Linear ldaho cells per square inch, 40
percent knuckle area and 9 mils of photo-polymer depth. Further de-
25 watering is accomplished by vacuum assisted drainage until the web
has a fiber consistency of about 28%. The patterned web is pre-dried
by air blow-through to a fiber consistency of about 65% by weight.
The web is then adhered to the surface of a Yankee dryer with a
sprayed creping adhesive comprising 0.25% aqueous solution of
30 Polyvinyl Aicaohol (PVA). The fiber consistency is increased to an
. estimated 96% before the dry creping the web with a doctor blade.
~ The doctor blade has a bevel angle of about 25 degrees and is
positioned with respect to the Yankee dryer to pr_ovide_ an in\pact angle
of about 81 degrees; the Yankee dryer is operated at about 800 fpm
35 (feet per minute) (about 244 meters per minute). The dry web is
formed into roll at a speed of 700 fpm ( 214 meters per minutes).



CTMP is made up in a conventional re-pul per. A'non-ionic 'surfact ant -
(Pegosperse) is added to the re-pulper at a rate of O. 2%b ht of
dry fi beW9 6894370, ol uti on of the cheni cal softener m xtur gﬁ’dé@ to

the CTMP stock pipe before the stock punp at a'rate of 0.1 %by

wei ght of the dry fibers. The adsorption of 3he chemnical softener

m xture to CTMP can be enhanced by an in-line mxer. The CTMP slurry
is diluted to 0.2% by the fan punp. The treated furnish mxture 20 (NSK
/ CTMP) is bl ended Twot plieshefidhe onehrarediepomd a'ttoomssmueapaper prodimtdrarﬁi er

to f
Foudr | i o w aniAgig Qﬁés“‘%%ea'“%“@*'ﬁéeé‘?ec B MR T tissdd'Baper 1y,
Fourdrini er wihas |'=1§°t# 23 #/3Nk&q &tbasls/mshbomm@am abauhuilfAg of the 84
machi ne-dir ectérfmn%adsa&eﬁépmnw:'cnandlzﬂﬂﬁhi@n %B¥OtHe afvegiranﬂﬂ?ﬁes;ﬂer

inch, resp ctlvel oni.c wet web is trapsferred fro

Four dri ni eS 3/’5? %V'fﬁ?ﬁe?é/é‘m UssHe \Paper 43, 2"‘?%"&?3'%@"13# Buitgple
transfer, to afophtshoas)quialeand/abrtomefrms/suu; 240 Linear |daho cells per
square |nch 34 percent knuckle areas and 14 mls of photo pol yrer

dept h. Further de-wat ering is acconplished by vacuum assisted 30
drai nage until the web has a fiber consistency of about 28% The
patterned web is pre-dried by air bl O\EW&';thf’to a fiber consistency of
about 650 by wei ght The web is then adhered to the surface of a

Yankee dryer with alR§Ryease efpthig axdmoele ds 19 jliustiate @ method using a

aqueous sqligut mumm‘ntmlayurﬁnb paperhikiid’Yéghnigbe toi rhﬁke%‘lﬁbﬁ&%"ﬂ%\brbént 35

ot or bl ade. PHEC dWREE; PRPERSC Wit A eebkEar Btk s affener

and i s positi dREDMAG) arukpatry steength additive rdsiper t o provi de an i npact

WO 96/ 09437 PCT/ US95/ 11600
- 29- anglA pilotyiseale zEpua@@weéspanefmanaMe@aahm is wsq@mattm at
about 800 praci.emdffmatprasénmdwrﬁbor(amﬁ %44%r%bﬁjtfo;p6f tna HHefricall Ne
- dry Webl'i med into roll at a ag gxér neters per
m nut es) . 13 softener is mee& ?‘é@'&f"q fet tP'QF%d‘F'@rWe ample 3 ap%Pc?'Eﬂvel

products by a B%rﬂvomi aquedusnsioatyl oHNSKe® maetdtﬁtn gseoryenyiomlhesi ve.
0. 25% of the cluIpeE) e @%ﬁ?ﬁ i, gooik, 78 529 s8flipior 87 tRe "y 1!
per manent wet sttengtht imesiasilie. mecw e85l | Agcoapkt1 t swasketed dwf t American
Cyanamid company of Wayne, New Jersey) is added to the NSK stock
20 pipe at a rate of 0.2% by weight of the dry fibers. The adsorption of
the dry strength resin onto NSK fibers is enhanced by an in-line mixer.
The NSK siurry is diluted to about 0.2% consistency at the fan pump.
Third, a 3% by weight aqueous slurry of Eucalyptus fibers is made up
in a conventional re-pulper. A 1% solution of the chemical softener
25 mixture is added to the Eucalyptus stock pipe before the stock pump at
a rate of 0.2% by weight of the dry fibers. The adsorption of the
chemical ‘softener mixture to Eucalyptus fibers can be enhanced by an
in-line mixer. - The Eucalyptus slurry is diluted to about 0.2%
~ consistency at the fan pump.

30 The treated furnish mixture (30% of NSK / 70% of Eucalyptus) is
‘blended in the head box and deposited onto a Foudrinier wire to form
an embryonic web. Dewatering occurs through the Foudrinier wire and
is assisted by a deflector and vacuum boxes. The Foudrinier wire is of
a 5-shed, satin weave configuration having 84 machine-direction and
35 76 cross-machine-direction monofilaments per inch, respectively. The



dbsorbent, and very strong when wetted 10

EXAMPLE 3 The purpose of this exanple is to ill

net hod usi nav%%’og“” bl ow t hrough dryi ng and | ayer ed papernagﬁhg%s%l&o
t'echni ques to nake soft and absorbent toilet tissue paper treated
with a chem cal softener 15 conposition of- 33vegetable oil based quat
‘sof tener (DEDMAC) and a tenporary wet strength resin.

A pilot scale Fourdrinier papernmaking machine is used-in the

practice of the pemmnibnweﬂt’Wle is Rrarsdferred 1frios eheltRFoutriiet bere; hetmactiber

2°25 by wei ght  aqEEDYStOY; Pl pPORIEIEEPIRE Hent b1 BARGE, bo S GoRENtiona”
pul per. The NSK sfejtrfurmereie-mwus pcaomplisied byl vacwumadssisted drainage
tenporary wet str Ggﬂfcﬂwé Wdﬂ‘héé aefnb&lahbﬂ%;teﬁéyabﬂhb%%tﬁ% e&vg@ 1Vthen

Nati onal Starch an em cal corrgaor ation iS a

the NSK st ock di pedhered 1o ithesurdace#fLg \aé""@ﬁﬂ déYe’t' he J‘qqrb%?‘%s's*ﬁ'i'@‘/ isp5
adﬁor pt Id OB of thelrfc@mdatd aheé?tahamgels% ebafore)gth?a diplcrepingy thé sveb with a
enhance y an 1 n-li er .o K Lry i 1] ut t ou %

consi stency at thg €ﬂ‘; bg]ﬂ% 58!‘}%{ @%Bﬁ%?&ﬁ"eﬁ&ﬁ‘g&gf gﬁ&y&ﬁ%egree;
Eucal yptus fi bersandg :sraoemqmedmvahdeapent tothe Yiaokpeldrger to aravide an impact

sol ution of the chggi cSt ocﬁu{ gqeaeqpeégugﬁe W{ﬁggqﬂ.ﬁp i %eﬁéﬁﬁl gp%uaut 860

stock pipe before t 2% b
dry fibers. Ifhe o‘uf?ﬁti Ber B'f'"‘t'wé (@heHt 244 Swtesnper ﬁﬁ"m‘gﬁ)e f§e dry web is

Eucal yptus fi ber sigrededdmt6oRaedspoed6f 700 fof (21 ¥heter8 drutriutesus
slurry is diluted to about 0.2% consistency at the fan punp.

The treated furni sh m Yo pli¢sS@Fothe Wels dre7fifrmefd o aissuieupapersprodifcts and

bl ended in_the hepd RatngifeAPRAhF b SN fickhidld 2 14 SSLR pacer

WO 96/ 09437
- 30- an ba®rapmitc23.c8/3MNDS@tREr bagis oveighs, ansaips abeut-Outits wfcthe

wire and 15 | éh@l%?da?ts%ﬁel?&ér IDEBMAE) Ahd2aBbULAS. 198 d¥OiHeSdryT §@ength resin.

Fourdrinier wire |s
Importantly, the resulting tissue paper is soft, absorbent and is suitable

for use as a facial and/or toilet tissues.



a 5-shed, satin a kaendfrecti on and '
76 cross: mens ne- il MIIHEHIHIIIHEW%J‘L AL notD, T eopkct Lvely. ‘The 5
nbryonl‘?{ 438b is toransferred fro =2l i PGT/USE5/13600

fiber conS|stency of about .15% at the point of transfer, to a photo-

pol ymer fabric having 562 Linear |daho cetl3 per square inch, 40

percent knuckle area and 9 mls of photo-pol yrrer depth. Further de-

wat eri ng i s WBBRRPISSEBATIMEDVEEEUM assi sted drai nage until the web 10
has a fiber cdnsi &tsoftypaper groduc8dmprisingrat t erned web is pre-dried

by air bl owthrou&q to a fiber consistency of about 65% by wei ght.

The web is then atfigeliglose papersmaking:fibers: arwhkee dryer with a

sprayed creping adhe5|ve co ri sing 0.25% aqueous sol ution of

Pol yvi nyl Al cohol { pr%5g‘c@%§bgﬂlé&b9% DY Mgt of said galluloss

estimated 96% bef 95 ef hihaﬂdid CHRIEr§0 dfhea WaRatdrhBr? eFhBhilthaMftening  The

doctor bl gde has a_bevel laﬁ%u?grtfhpapout l25 degrees and is posM?oned

wWith respect to t fe MWAde an i npact angl e of about
81 degrees; the Yankeq ? yer I\iﬁ' OEQZ eg at about 800 fpm (feet per
m nut e) (about 244 net'ett er;l"' he dry web is 20 forned into roll
at a speed of 700@%?214 rreters per mnutes). . The web is .
converted into a one-ply tissue paper product. The ti ssue paper has
about 18 #/ 3M Sq m idasi s3mei ght, contains about 0.1 % of the

veget abl e oil based quaternary ammoni um softener - (DEDVMAC) and about
0.2% of the tenpeachyRweta ¢ -eggtah‘k egndmp, Radrokiyamkid zy}buy, H‘}aeoéth ng
tissue p s sgé absgrbent awd IS Sb abl e for use as . facial -
and/ or to et ti sSIQ\p, sU stltuted ydrocaibyl group, benzyl groupE%mggu&es

The purpose of thilerepfnple is to illustrate a nethod using a 30 bl ow

t hrough drying papermakpng techni que to nake soft and absor bent
toilet tissue papeachrBat &d anGm-4&2dudiprarkyi| obsubstiguted hydrocarbiyl ener
(DEDMAC) and a dr ¥uBtiRiestNaagdi tive resin. N A pilot scale

Four dri ni er papernaklng machine is used in the . practice of the
present inventionX ks adly, scftdndcomphtible aiiohe chemical 35 softener is
prepared according to the procedure in Exanple 1. Second, ' WO 96/ 09437
"~ PCT/ US95/151600 :

---—--:—i---—--i-:-

wherein the R2 portion of the softening compound is derived from
C12-Ca4 fatty acyl groups having an lodine Value of from greater
than about 5 to less than about 100.

20 2. The paper product according to Claim 1 wherein the majority of
said fatty acyl groups are derived from vegetable oil sources.

- 3. Th'g paper product according to Claim 2 wherein the lodine Value
of said fatty acy! groups is from about 10 to about 85.

25 4. The. paper product according to Claim 3 wherein said fatty acy!
groups have a cis/trans isomer weight ratio greater than about
50/50.

5. The paper product according to Claim 3 wherein the majority of
R2 comprises fatty acyls containing at least 90% C1g - Co4
30 chain length.

Sheet Has Been Replaced
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431 - a 3% by wei ght aqueous slurry of NSKis nade up in a

i I - I . The NB . 206
solution of Whseesr P O ongth rHoTHISE W ol o T N

by Aneri can Cyanam d conpany ofi_Eair e added to the NSK

st ock pipe at 5 arate of 0.2%by weight oPdthe dry fi berillumﬁ“umuul]””m
adsorption of the dry strength resin onto NSK fibers i

an in-line mxer. The NSK slurry is diluted to about 0. 2%

consi stency at theb.far hwppper productTaccarding &%Cblglmfﬁ ohbherairu eébe snajouity \ofof
Eucal yptus ‘fibers is rises fatty' dbyis EORYERINGCAA! E{EBB%FE@ A 1%

solution of the chem cal o t ener 1%: mxture rs a ed to Eucal ypt us

stock pi pe beforesthe o
Syt Ee?s oo adsorgbong%%upﬁ)ﬁct accordm@ Eé‘t(f-laﬁlf: £ -witereih ‘ﬁﬁéghﬂ??ftn

sof t en o, Euca
fibers can be enhance 905\P'ﬁsﬁslfﬁﬁ¥ acyls °°"Fﬁ'9'é'|9 at‘rﬁésﬁggd; 215 s| urry is

diluted to about 20/ Qnsi st enc t a
treated furni mgx (%‘?ﬂ% of’ ohgﬁglacﬁ?&ﬁ' &Q?%%g?npgr °°"‘°”s"b$ Jﬁ‘lf@d
in the head box and dapost 020%% w abFaudr0 % ef awveringoagentn

enbryoni c web. Dewatering occurs through the Foudrinier wire and S
assi sted by a def Pect $heapaperapnodngioresording o (Flaim ndewhereia saidowetting

a 5-shed, satin V‘B?‘Vea§&'i'ﬂ°isgé1WétéP§of%‘f’é BBIyHYdFBRY cBfpbumet i on and 20
76 cross-nmachi ne-direction nonofil anents per 'inch, respectively. The

enbryoni c wet web10s fﬂh%nﬁ'aﬁéf qﬁoﬁn@ma‘chermhgtmrmbuﬁes Wheteinakaid wetting

fi ber consistegncy of abo 15% at 't int, of transfer, to a photo-
pol ymer fabriC” havi nga!% L‘e?ﬁ Wafaﬂﬁ%&g fjsaqﬁ%rl’°|3quare i nch, 40

percent knuckl e agga g gamﬂl }JB&UQP%EQPP@I'%”% ﬂgﬂﬁ%tﬁ{ﬁ E’%ﬁr V\g@ wetfifg

watering is acconplishe um assi's ral na

has a fiber consisten@®gept lSaadnmeaza%vl mnpavlaéem@?pm is pre- dr| ed

by air blowthrough to a fiber consi stencc}/ of about 65% by weig

The web i.s then agﬁer EhetRaReRProguet decarding anklaimge ywhelgin rﬁa&h Ris a Cq-
sprayed creping adhesf eamgng,rd@ ng 0.25% aqueous sol ution of 30

Pol yvi nyl Al cohol (PV%Q e fiber consistency is increased to an
estimated 96%%ef 08e The phpercpayguty adoordiry wot Claimdd@ evhdreadeach R is a
The doctor bl ade has @‘epﬁ%‘eé aagl e of about 25 degrees and is

posi tioned wi th respect REPYankee dryer to provi de an inpact angle

of about 8L deqr cq3;  whS pliaRollYPhctoreiRgES CiblpRy FhRREnGR0-Gom - 35

(feet per ninute) (about ters web i :
formed into roll a8, ars@essherf p?émjétpﬁbéo?dlﬂgrﬁﬁ@ﬁlrﬁes WHYERAS Xhe level of

polyunsaturates of the fatty acyl groups is less than about 30%.

20 16. The paper product according to Claim 15 wherein the level of
polyunsaturates of the fatty acyl groups is less than about 10%. '

17. The paper product according to Claim 12 wherein X is selected
from the group consisting of chlonde, acetate, methy! sulfate, and
mixtures thereof.

25 18. The paper product according to Claim 6 wherein the majority of
said vegetable oil based fatty acyl groups are derived from olive
oil. '

19. The paper product according to Claim 7 wherein the majority of
said vegetable oil based fatty acyl groups are derived from

30 rapeseed oil. '
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: ibout 23 #/ 3M Sq_Ft. basis weight, contains
w ammmﬂ chem cal softener‘?ﬁEDlVAC) and about 0.1% of the
5 Inportantly, the resulting tissue paper is soft,

-absorbent and |s SUI tabl e for use as facial and/or toilet tissues.
EXAMPLE 5 0. The paperpprosiuct ascording txLHipine 6 yvierein Ithetmajority of
met hod using a 10sa:aowgétbbmaii sisEd Ba R RSV TEd TR st%haéﬁug tf?o@ﬁ@ poof t
and absor bent {e t| ssu,? paper treated with a vegeta ?e oi | 'Based
guat softener ehata dry strength additive resin .

A pilot scale Four hined,s . used . in
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15 softened is pr&aid evegetableli oil baﬁamefanmocanyirgmwpsexawpldar&edsﬁmmd
a 3% by wei ght aquefgsd&hfdarn ofi. NSK i s nade up in a conventional re-

puI per. The NSK slurry is refined gently and a 2% sol ution of the dry

strength resin 43. TheAgsepeh L prodisto abtardigk b g HeRGi
- conpany of \\ayne, Cm ﬁro fod 1 FheéNeStKé“éht '?SEW 20 n sge a@a rate

of O. 2%hby wei ght CHTOFHE B‘r%ﬂPPSé?@"'eﬂhe ad;orptl on ?)f : the dry The
NSK slurry s ducdiF thereoprodics ReBRtftac ey Bl 1 Fuaraifsaid paper

Third, a 3%by wei g:fpdaqum§a@aUtls§ue)f Eucal ypt us fibers is made up _
in a conventional re-pulper. A 1%solution of the chem cal softener 25
mxture is addeéft JhendangEapiedusd aceerdipgpso bblaime t hehereiok spichpaper

a rate of 0.2% by \wbahet fa thifetdissde. bers. The adsorption of ‘the
chemical softener mixture to Eucal yptus fibers can be enhanced by an

in-line mxer. The Eucalyptus slurry is diluted to about 0.2%

consi stency at the fan punp. @ 30 The treated furnish mxture (30%
of NSK / 70% of Eucal yptus) is bl ended in the head box and deposited
onto a Foudrinier wire to form . an enbryoni c web. Dewatering occurs

t hrough the Foudrinier wire and is assisted by a deflector and vacuum
boxes. The Foudrinier wre is of a 5-shed, satin weave configuration

havi ng 84 machine-direction and 35 76 cross-nachine-direction
nonofil aments per inch, respectively. The _
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35% The web is then 5 adhered to the surface of a Ydnk28 S'é?Q.ST e
fi ber consistency is i ncreased 10 an estimated |9§% before the dry
creping the web with a doctor bl ade. The doctor] blade has a bevel
angl e of abWHATPES CEQAIMEED IS: and is positioned wt
Yankee dryer to provide an inpact angl e of about 81 degrees; the
Yankee dryer is operated at about 800 10 fpm (feet per mnute) (about
244 neters par K soRtitisdue pAper peidyictwBipfising: formed into roll at a speed
of 700 fpm (214 neters per tes) Two plies of the web are
formed into tﬁa&"(ﬁ'ék‘ﬁ%lb@fe”a?'ﬁ%a‘?eés’ | ami nati ng them toget her using
ply bonded t%bnbﬂ%outms%@ab&tsemy weight of saitPeelIaid ap &anﬁé ibegs Ft basis
wei ght, contal ns about 0.1 %of the chemi cal softener DMAC) and
about 0.1% ofoﬂwatsrrsarssam@mvm spftaping, compound hayigg the dermulay the resul ting

ti ssue paper (R3 LRz]aRsorbent and is suitable for use as a facial
and/or toilet tf%su
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each R is a C,-C; alkyl group, hydroxyalkyl group, hydrocarbyl group, substituted
hydrocarbyl group, benzyl group, or mixtures thereof;,

X- is any softener-compatible anion;

wherein each of the R? portion of the softening compound is derived from C,,-Cy,
fatty acyl groups having an Iodine Value of from greater than about 5 to less than
about 100, wherein the majority of said fatty acyl groups are derived from vegetable

oil sources, and wherein the majority of said fatty acyl groups contain a Cy-C,, chain

length.

2. The paper product according to claim 1 wherein the Iodine Value of said fatty acyl

groups is from about 10 to about 85.

3. The paper product according to claim 3 wherein said fatty acyl groups have a cis/trans
isomer weight ratio greater than about 50/50.

4. The paper product according to claim 3 wherein the majority of R* comprises fatty

acyls containing at least 90% Cs-C,, chain length.

5. The paper product according to claim 4 wherein the majority of R? comprises fatty

acyls containing at least 90% C,q.

6. The paper product according to claim 4 wherein the majority of R? comprises fatty

acyls containing at least 90% C,,.



1. A soft tissue paper product conpr iRl ul ose._paper—raktt 1
fibers; and (b) from about O. 005%,:mllmlu l“ﬂmﬁull\/\m RED LML 1 SJ:EET
cel | ul ose paper naking fibers of ‘a dquaterhary &mdni um's g conpolun
havi ng the fornul a: (R [err] wherein mis 2; eath R%g AR 1998
Cerr]-Cerr] alkyl group, hydroxyal kyl group, hydrocarbyl {gr E)
substituted hydrocar byl group, heywyl group, or m xtjur -

X- is any softener-conpatibl e anion; wherein each of tlhe Rl err] portion
of the softening conpound is derived fromderr]-Cerr] lem—tatty dacyl

groups having an lodine Value of fromgreater than about 5 to | ess than
about 100, wherein the majority of sajd fatty acyl grqups . are derived from

veget abl e Toilhe gapsr product serardipedp slapm 4 Kurthsncqmnrisipg Sromeabpyt 0:09p¥ato ghapt

groups cont aigned ofd Gbtiihg tdeRE "] chain | engt h. 2. The paper product
according to claim1 wherein the lodine Value of said fatty acyl groups is
fromabout 10 to about 85. -~ 3. The paper product according to claim3

wherein said fatt TR ' ' ' reat er
than_ about 501 Bo. theBadkr gRkBHRZcRYF0Bafh, 7o AEeel 30U HERGH whl ol o7
the maj ority polyhiRfirexy ¢omgmoupd.i ses fatty acyls containing at | east 90%
Cerr]-Cerr] chain |ength. 5. The paper product according to claimi4
wherein the majority of Rlerr] conprises fatty acyls containing at |east
90% ([ err]. 9. The pijee prdpeiacqording oiclaim § evhareirgsaidowetting dgent isvdimeat n t he
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majority of IQa[lkeorxgliate%%%“Lses fatty acyls containing at least 90% (ferr].

10. The paper product according to claim 7 wherein said wetting agent is a linear alkyl
phenoxylated alcohol.

11. The paper product according to claim 1 wherein each R is a C,-C, alkyl group.
12. The paper product according to claim 11 wherein each R is a methy] group.

13. The paper product according to claim 2 wherein the level of polyunsaturates of the

fatty acyl groups is less than about 30%.

14. The paper product according to claim 13 wherein the level of polyunsaturates of the
fatty acyl groups is less than about 10%.

15. The paper product according to claim 11 wherein X~ is selected from the group

consisting of chloride, acetate, methyl suifate, and mixtures thereof.

16. The paper product according to claim 5 wherein the majority of said vegetable oil

based fatty acyl groups are derived from olive oil.

17. The paper product according to claim 6 wherein the majority of said vegetable oil

based fatty acy! groups are derived from rapeseed oil.
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from about 0.005%to about 3. 0% of glm{ llllmu' m|1 W%Oreu-gggmﬁ*‘“”
product according to claim7 wherein sa diwettihg *agent i mg{ﬁé s“%yble
pol yhydr oxy conpound. 9. The paper product according ﬂ_ing_pazEL—Sifir
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phenoxyl at ed al cohol . 11. The paper product accordin
wherein each Ris a (Jerr]-Cerr] al kyl group. 12. The paper product

accordi ng to t8.aThe gapenpredusi accedinlg ttRcl‘aim awhereinghe rgzjgu'tp of said vegé@ble Biie paper
product acc t V. yunsat urates of the
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acyl groups is,less than uct rdlng to
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acetate, nethayd et degf @oupd Ak d¥tidd @S mefRDWERAm oil. 16. The paper product
according to claim5 wherein the majority of said vegetable oil based
fatty acyl groups are derived fromolive oil. 17. The paper product

according to g arh fapshsoich adcBRlingRb Chint Y whbremdhid phfd poaliétqs Hpdper BFSEd
fatty acyl groups are derived fromrapeseed oil.

21. The paper product according to claim 1 wherein said paper product is a facial tissue.

22. The paper product according to claim 1 wherein said paper product is a foilet tissue.
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Fibrous cellulose materials useful in the manufacture of soft, absorbent paper products such as paper towels, facial tissues, and
toilet tissue are disclosed. The paper products contain a vegetable oil based quaternary ammonium chemical softening compound.
Examples of preferred vegetable oil based quaternary ammonium chemical softening compounds include dioleyldimethyl ammonium
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vegetable oil based acy] groups include the Iodine Value (IV) of the fatty acyl groups; and the cis/trans isomer weight ratios in the fatty
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