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Cowel - produdIewapePReREaIng PEARPTHETEES oL P hachHoV L od oAl tons  ul 25
partiall r&ﬁ‘deé%@ émrtﬁéﬁtﬁﬁrﬁé’dﬁanfcbbﬂﬂ%'('I'I\I(P?‘Mﬁafdr'&hemithér'ﬂ'nd?hébﬁéﬂl&l)apef s
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make it difficult to crepe t t|ssues eet fromthe” Yankee I ng

cyl i nder in aﬁasqm@abﬂsrp@%w@ne@%@ spRatat mcpfgso{thén%ﬁr%e!fmmura@ &8s
condltlor@,gsygglggsgq,sggé pRigaEpt e maxi num sof tness. There is a long felt and
unnmet need for a soft paper product made from high-yield, 35 coarse,
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newspapers so t
tissue or towel type sanitary paper products from a majority of high yield, coarse fibers

such as CTMP TMP or SGW pulp have not been successful. Likewise, producmg soft
tissue and towel products by recycling old newspapers has not been very successfui
25  partially because the predominant fiber in newsprint or in old newspapers are low
freeness, E:oarse, high yield fibers as well as the relatively high level of fines found in
such newspapers.
Other complicating factors in producing soft tissue and towel products from recycled
newspapers are problems with papermachine operation due to poor drainage of low
30 freeness fibers and problems with fines and other substances that accumulate in the
papermachine water system (whitewater). These materials make it difficult to crepe the
tissue sheet from the Yankee drying cylinder, and therefore necessitate operating the
papermachine at conditions which do not promote maximum softness.
There is a long felt and unmet need for a soft paper product made from high-yield,
35  coarse, fibers from recycled newspapers. There is also a need for an economical and

practical process of treating high-yield, coarse fibers from recycled newspapers so they
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are suitable for making soft paper products. This need also extends to a
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making soft tissue type products. |n accordance with the present invention,
coarse, PR®well assalPapar piedycts cantaiing puahdreatethtibers. newsprint (i.e.,
newspapers can be nodified to 10 produce soft tissue products by washing
the pulp to reduce the proportion of fines in the pulp and by treating the
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and cationi c shé ritghdNdfmakiig sanitahABart bréd(temormmewapapets aftiddesithe treat ed
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t he 30 sanltar%/ paper product made using the treated pulp is a tissue
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and 35 pounds ream The sanitary papér product may" al so a paper

t onet0 neRROuAfl.556 séa isyrfagtaaifysteat ttbh t@zteéirmﬂmcansciamgzumamertmwd pulp in
a paper making process to produce sanitary paper products.

The surfactant system may be composed of a mixture of nonionic and cationic
surfactants. The surfactant system may be added to the treated pulp in an amount from
about 0. 01% to about 1.5% based on the weight of dry fiber. For example, the

25  surfactant system may be added to the treated pulp in an amount of from about 0.025%
to about 0.:/5% based on the weight of dry fiber. The treated pulp may be introduced into
the paper making machine at a papermaking consistency ranging from about 1.0% to
about 0.01%.

The present invention encompasses the method described above wherein the

30  sanitary paper product made using the treated pulp is a tissue paper made at a basis
weight between 7 and 35 pounds per ream. The sanitary paper product may also be a
paper napkin made at a basis weight between 7 and 35 pounds per ream. The sanitary
paper product may also be a paper towel made at a basis weight between 12 and 40
pounds per ream.
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Ceneral ly speaking, the recycled newspaper pulp may be conposed of
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In an aspect of the invention, the recycled newspaper pulp is washed so that the

Canadian Standard Freeness is increased to more than about 350. For example, the
pulp from recycled newspapers is washed so that the Canadian Standard Freeness is
incr,eased,_.to‘?nore than about 360. As another example, the pulp from recycled -

25  newspapers is washed so that the Canadian Standard Freeness is increased to more
than about T-370.

The present invention also encompasses a method of modifying pulp from recycled
newspapers to improve its tissue and towel making properties. The method of modifying
pulp from recycled newspapers includes the steps of: (a) pulping newspapers in water

30 with agitation to produce a pulp slurry, the pulp from the newspapers having an average
fines content of greater than about 40% and a Canadian Standard Freeness of less than
about 250; (b) washing the pulp, whereby the fines content is reduced to less than about
35% and the Canadian Standard Freeness is increased to more than about 300; (c)
introducing the treated pulp at a papermaking consistency into the headbox of a paper

35  making machine; and (d) adding from about 0.01% to about 1.5% of a surfactant system



35% and the Canadi an Standard Freeness is increased to nore than about 300;
(c) introducing the treated pulp at a papernaki ng consi stency into the
headbox @f r 35 maki ng machi ne; ~and (d) adding fr 01%to
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pr oduct sarfian pEbeppasticts. qual I ti es corrpar able to tissue products nmade from
expensi ve bl eached northern softwood kraft fibers. Generally speaking, the
recycl ed newspaper pulp is conposed of coarse high yield type fibers (i.e

fibers PESCRIETION OPMEME INVENTION ARD FREFERRED EMBODMENT wood

20 Generally speaking, the present invention provides a process of treating high-

yield, coarse fiber pulp from recycled newspaper which contains a relatively high level of
fines and has a relatively low Canadian Standard Freeness. According to the invention,
this relatively low quality pulp may be treated so that it can be used to make soft paper
products.« © )

25 The present invention is based upon the discovery that recycled newspaper pulp
can be modified to produce very soft tissue type products having product qualities
comparabie to tissﬁe products made from expensive bleached northern softwood kraft
fibers. Generally speaking, the recycled newspaper pulp is composed of coarse high
yield type fibers (i.e. fibers produced by predominantly mechanical separation of wood

30 fibers and typically containing at ieast 80% by weight of the source material). These
celluiosic fibers include high coarseness fibers having a coarseness of greater than 17
mg/100 meters. Recycled newspaper pulp typically contains fines at a level greater than
about 40% and has a CSF of less than about 300. Such low quality pulp can be used to
produce soft tissue-type products if it is treated by the process of the present invention

35  which includes washing the pulp so that the fines content is lowered to less than about



30 fibers and typically containing at |east 80% by weight of the source
mat eri.al). .These cellulosic fibers include high coarseness fibers having a
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be between”about 4 to 7 and a tenperature bel ow about 150[err]F and
pr ef er algisg ttamba@ta@datthquml[alkah]ws.commems may belused)y Desifablyothe pii maydeirry is
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t he predgepdF.i nventi on can be obt ai ned from Voi t h SuI zer Paper Technol ogy,
Appl eton, W.sconsin. Qther suitable devices wl tﬁEgarent to those

skilled inAft ﬁé"h&rst'u'WA‘Ptpé’}pthg‘eﬁWB’ is dewalpied fea cop§|s Y Bemaberhdee:ts

conts ol abb\@ 35950 déiee for Eﬁhsﬁlmﬁ thed "&%&nn@&@érﬁhéﬁ/d&&ﬁ% P@reigfrimbi ng is
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present ThEmRIN, Rpﬁl@fbrﬁW@@dr&irﬂe@th%F SitabldvidedUlil BB Hpparine &hosdlew Prague,

MN Other suitable devices will be apparent to those skllled in the art. The
met hod 8¥illgdindhe aithg t he present invention when beginning with used 25

newspaper s ARePfHE! LI Rftwakered it may beRiimbEa@td EuhtLINERARES! tRY cRInbdd/| Ng the
new%) apfg tgesrs Generally speaking, crumbing is not normally necessary with recycled newspaper
pulp. One device for performing the "crumbing" operation described herein in connection
with the present invention can he obtained from Scott Equipment Company, New
Prague, MN Other suitable devices will be apparent to those skilled in the art.
‘The method of practicing the present invention when beginning with used ]
25 newspapers broadly consists of: (1) pulping the newspaper by slurrying the newspapers
_in water with agitation; (2) washing the pulp to remove fines and increase freeness; (3)
treating the used newspaper pulp slurry with a surfactant system such as a nonionic,
cationic or anionic surfactant or a combination of such surfactants and (4) utilizing the
slurried surfactant treated pulp as part of the furnish in a sanitary paper manufacturing
30 process, preferably a papermaking process.
The slurrying is conducted in several stages beginning with slurrying the newsprint
or old newspapers, at a consistency of between about 3% and 18%, preferably at a
temperature of the pulp slurry above about 100°F and maintaining it at the elevated

temperature for at least about 15 minutes. This is followed by reducing the temperature



in water with agitation; (2) washing the pulp to renove fines and increase
freeness; (3) treating the used newspaper pulp slurry wth a surfactant
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25 SURFACT{\NT SYSTEM

According to the present invention, a surfactant system is added to recycled
newspaper pulp having a fines content of less than about 35% and a Canadian Standard
Freeness of greater than about 300.

While many types of surfactants and surfactant combinations are useful (e.g.,

30 nonionic, cationic, anionic surfactants and mixtures), a combination of nonionic and
cationic surfactants appear to provide the most desirable levels of handfeel
improvement. Exemplary nonionic surfactants include, for example, nonionic surfactants
available as DI6OO® from High Point Chemical Corp. DIBOO® is an alkoxylated fatty acid,
nonionic surfactant specifically developed for flotation type deinking of newsprint. Other

35  nonionic surfactants could be used, such as: Alkyl phenyl ether of polyethyiene glycol,
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paper machi ne. 25 SURFACTANT SYSTEM According to the present invention, a
surfactant systemis added to recycl ed newspaper pulp having a fines
content okydegmgiran about 35% and a Canadi an Standard Fr eepeppseizigi<at er
than about 300. Wile many types of surfactants and surfactant combinations

i xt ur os 1.0 WidiGrmie S toROSaarER bl et AR S Ale R b8 s 1o

provi de '&:h@dématno:dpﬁsduatsl e.gl Rhehs Pofilehadtarpbraters [mepai@nserie®atnpl ary

noni oni ¢ s rfact ant d for a no G.Surf s_avai] abl e
as DlGOOF'é a'FtFO?ﬁy‘S-F'Bﬂ ppgleﬁ"[ereﬁg %51?58%‘ rﬁl%ﬁf?imgﬁ%;% EQQ?F%‘?% fatty
acid, nopifaitants sutikas JritorsRa00f Ot byitate @driprid smactérhtsﬁmmdmcargm

dei nki ng of newsprint. O her 35 nonionic sur &’(Gzéﬁg ouI d_be used, such

as: Al kyFommsaan SORLENF® seiesspriants HICPasIC §’8/1 95511984 and

PCT/ US97488¢ 2 Th Sorfle cHBdPah SAbRIE $BriactaRt MhY Bé uséd. 'Eénﬁﬁle%‘ir arfighient s;
al kyl phenol et hyl ene oxi de condensati on products Rhone Poulenc

| ncor por awré%pt%ntsgéqaaawra@wymﬁﬁpéymalwfﬁa%ﬂfamdsethwﬁte Seriyed flomaeihta

al cohol , 12 c8rhdRIUMBLAPS M aa?co‘frol-rédcrh% VistaQ0aifRideS 84 A améﬁzé %BS Such as
Triton X— 100. G her sultable nonionic surfactants 1 nclud Fogon 0@071

Cor por at s@fenatas-napiithaleng fos@aideéy@mccm@nameg. @LhRelyn @ndéms

1084.and 60 In some cases an anionic surfactant may be used. Exanpl es of
ani oni ¢ suffactants are: ammoni um or sodium salts of a sulfated ethoxylate
derived frokxampiestof caﬂor&eswiactammdqmmmmdalswms, fouexanaple\CiBra’ s

CondensaP B pamasthbio-P Uy Sl B ol LRsfRE RL@FAE an

Zatio][lit c?glﬂltzxﬁgaanamw@m?fw@nounds such as, for exanple, CI BA- GEI GY' s
Arasoft 16l FIBRTLASLEN el HEIEE oo RN Hop RS BEY
con}/:ﬂgt Lu?adis dfemmdatr: andﬁcat;dnmayfl y atmarftﬁ Ebdemph;y(uﬁaetemm.s mlcllur?le?bd aratnlozglog R
o s s RN RBCBA b VAR thodt el d B Wb Bt

avai | abl gnd BergoEkife Neditkble AoheKa INdBEL] nvent or s shoul d not be held to a
parti cul ar theory of operation, it is thought that renpoving fines and other

conmponent s Hithgygdhthednygntors shgyid pat ke beld 49 aPartigyiat theory of operation, it is

thought that removing fines and other components of pulp (e.g., small particulates) which

20 have a tendency to reduce the freeness of a pulp sample helps to produce softer paper
products. In addition, fines and small particulates generally provide high surface area
which tends to trap or capture surfactant systems added at the papermachine to
enhance softness Removing such high surface area material tends to produce softer
paper products for yet another reason in that more of the surfactant system interacts with

25 fiber in the pulp rather than with the high surface area fines and/or particulates. For
these reasbns, the washing step in combination with adding a surfactant system at the
papermachine appear to provide synergy which generates greater softness than could
otherwise be achieved.

According to the invention, a surfactant system and/or a mixture of nonionic and

30 cationic surfactants is added to the recycled newspaper pulp while the pulp is in the
headbox of a papermachine to enhance the softness of the resulting paper product. it is
desirable to add from about 0.01% to about 1.5%, based on the dry weight of the fibers,
to the fibers while they are at a papermaking consistency in the headbox (or machine
chest) and then forming a paper product from the fibers.



20 have a tendency to reduce the freeness of a pulp sanple helps to
produce softer paper products. In addition, fines and snmall particul ates

gener al | ywgh@¥isds high surface area which tends to trap or
surf act antBsg%jtsgrrs added at the papermachi ne to enhance so éneiég/ﬁﬁe-'rmvi ng

such high surface area material tends to. produce soff{er paper products for
yet anot heSUSRISHEY ﬁg‘?‘f‘r’afhenﬂ?eéerﬁf’“‘f%"@Eé)t?aé@gé‘r’l‘tt%fﬁc@}ﬁ&?ﬁ'ﬂ%tr cts with 25

fiber inembeangtihes and Bempbitits i pullp hBGng iadlighs Sirfatecaras aad Whidstragf or
parti cul ates. ‘5? ese reasons, the washing step in conbinatjon with

th
addi ng &3B%§ § éﬁﬁ"fs*ﬁtﬁmﬁta@t qNRBNGE BRRSAREPIYLE SO r PYIB tsatRA igavity ner gy

whi ch genet slresctatitegtemsIivk Mfsadeddaidfthiess Wheh ftmet Sfto Ref3apeeyRducts
Accor di nggto the invention, a surfactant system and/or a m xture of

noni éni ¢6-AndSHHP aNhIWEhPOAYES). aRefHIRSS Is diffigyl dimegsingor auantly der tissue paper
pul p Whipkichbdalife lgéﬁﬁésstiil@pi&smﬂp%}éeigéd |B¥ niaig&gaﬁ&mﬁfé ih@ﬁieggrsge the

sof tness of the resulting paper product. s desirable rom about
0. 01% t §mepthness andpthes sudacecharrctenisiica s additiosftorsheef puftiness. tHandfeelf i ber s

whi | e t hays Rik @éerﬁdmweq%unﬁna@agaééﬁgﬁanédhéraﬁ%gg%@ﬂ;abﬁaﬁ@%achi ne

chest) and then formng a paper product fromthe 98/ 23813
PCT/ US9genearally7ingeccaidapoe with thetellewingttestpr esent i nvention i s based on the
disggvery that by renoving fines and conponents of pul p having a high
surface area and which trap or capture surfactant systens that enhance
paper product softness, pulp trddANQFEBLWEST such surfactant systems have
I ncreased softness when forned into soft paper products 5 (e.g., tissue
and towel products). Softness is difficult to nmeasure or quantify for

ti ssue BCOREts because softness is typically perceived by handfeel which

is infl uenggd bg _érme%g, ess, and ot her surface characteristics in addition
to sheet pHeY§rAEdHen tweight dot epg Hizsussdor YRe A8 SigRdards wersRachasedat a

repes t edr Wererodiiad sk BomkicidiARchvanase bleOfidiffél%?QﬂQﬁﬂiEsefoWrﬁﬂhrﬁrﬁE
foll ow n‘% test: 10 HANDFEEL_TEST SCOPE Several ditferent |ightweight, dry

crepe t PUHRSS 19 Hysugguoducts, Thrsertissuerwaresediia defing 8 nupierigal softgessiuced from

comrer ci@dld. YA direriedl valudAvas 8dsighedl 18 thé SoftHeak of b8&h fisdiue sERRIAr4.Ng sof t ness
to tissue products. These tissues were used to define a nunerical softness

scal e.. A nih@spitest pledustmandfagiuiced;fiem the commesdallyavailable pulpoMas i ssue
st andar gssigned a handfeel value of 86, and was a lightweight, dry crepe tissue produced with

20  50% Irving northern softwood kraft fibers and 50% Santa Fe Eucalyptus kraft pulp. The
harshest product for use as a standard was produced with 100% bleached softwood
chemithermomechanical pulp, (SWCTMP) and was assigned a handfeel value of 20 on
the scale. O}}her lightweight, dry crepe tissue samples for use as standards in defining
the"Handfeel Softness" scale and having softness qualities between the softest and

25  harshest tissue standards were produced from different pulp or pulp blends and were
assigned r;andfeel softness values between 20 and 86. The pulps used are further
described in the following paragraphs. Tissue manufacturing processes other than the
lightweight, dry crepe process and other pulp fibers than those used to produce the
standards are capable of producing tissue products outside of the 20 to 86 handfeel

30  softness scale defined by tissue standards described herein. However, for the purpose
of establishing the improvement in softness achievabie with the present invention, the
above defined handfeel softness range of 20 to 86 for lightweight, dry crepe products is
accurate and sufficient for comparative purposes. Recycled newsprint fibers of the

present invention could produce tissue products having softness values higher than 86



The softest product manufactured fromthe commercially avail able pul p was
assigned a handfeel value of 86, and was a |ightweight, dry crepe tissue
produced wotds2283 50% I rvi ng nort hern sof twood kraft fiber ecanison@deBant a
Fe Eucal yptus kraft pul p. The harshest product for use as a standard was

pr oduce % tﬁ;@&% &Sqq.h Hep\CTMP)
and Wasq%tilésﬁtgse%ﬁﬂ &l%rqggngﬂ'naﬁg\ e o S%Q%E?ﬁ% sc mg‘?ygr% ghtv@l ght,
dry cre;iéemde‘ssmh ethepfiearsf or use as standards in defining the "Handfeel
Soft ness” scal e and having softness qualities between the softest and 25

har shest tlssue standards ver e produced from different pulp or pulp blends
' RE f NDARD®en 20 and 86. The pul ps

used _are f crl be

manufact ur .Ltﬁgé]ﬁ?%l? sg@ogﬁwb?wtﬁ%ﬁ%ec%%% A ) debRefamseess and
ot her pwEOE/80) bvawmgt&aanadim&amﬁanu Ereepesml(m&F)tdnsoehaddarISQ rightrespalfl e of
pr oduci tissu rod ts outsid f th to 86 handf egel 30 sof t ness
Dol e adih vt ot hiack shitisd A8 Hhiseny i dckibBodtas Wilbgesbium S0 ° e

pur pose ;S?étr@&h‘ﬁhl aﬁ@ﬁl‘&s&ﬁt‘édlrémmg fBWed 1?? ézfa‘nhe ?taﬁoxwmea@migatovwlscb he

present invention e above defined han ness range of 20 to 86

for |igrigeingss, Kaiapnteqaseenass ofithedibess agualed,2€.8mad100 meters and theor

conpgr atKééfar@WeiH?ﬁ%%eraB@%S}@ﬁ REVED, 7him.T i bers of the present invention
coul d produce tissue products %aw n(lgt(softness val ues hi 9her t han 86 8 WO

098/ 23813 (b) Bleached northern softwood kraft (NSWK) (Pictou grade 100/c10Q%6soitoead)y when

used in I ocess or
when bl e“ngf‘ﬁ%é trﬁﬁt?'ﬁgi?g?ﬂgee?m@%%% L U?é%ﬁ %Q%R%gﬁﬁd&?sﬂgmmmm 5
(a) Bl eadfappa# of 28indawed biGE.PERNeanhing o88° KD prigipessviiajaani wmersengsade

or 1 ght nSS0AIsR% 6 hERRYY Ater, ERTRRA FEDFES oLen o lertiES STl 0 o

wi t iissodi urtesBieaches rpcmledaaberrdRF) wasl madssfsnm soded miedriffice Wastedomtovas,
| kal i ' f
the 11 PR EHEneY SAEeRTad Pudehel b ot BE HRWRRTY nICRRR W eafiaf oo ©

fi ber | diygothiovite td BOHSO HrightrBiseaKajpdnincoarseness eqhialed 2. Zmgf o0y ( Pi ct ou
grade 1Q0/.Q, - 0% sof t . f | ack spruce and Bal samfir.
Pul pi ng a&a%%ﬁ?W&“iﬁé&ﬁ?i‘%ﬁ@%ﬂ%%&%%ﬁ 28 fol | owed by CE[ err] DED
bI eachi ng t(d) Bighehed ¢ r@lyptuskrait paip. (BEK) {3anita Fecxlcreantabctdonire feek §rada) ng/ 100

B 62 o It a4 A s ey BRARE plipBE 1o KEBERF = 08 kP PSS ct © ¢ ha

was followed by ODE,D bleaching to 89°ISO brightness. Kajaani coarseness equaled 6.8

mg/100 meters and Kajaani weight average fiber length was 0.85 mm.

(e) Bleached southern softwood kraft (SSWK) (Scoit Mobile pine) was made from

Lobiolly a,ncf ‘Slash pine and pulped to Kappa# 26 followed by CEHED bleaching to
25 . 86°ISO brightness. Kajaani coarseness equaled 27.8 mg/100 meters and Kajaani
weight avérage fiber length was 2.6mm.

(f) Bleached Hardwood Chemithermomechanical Pulp (HWCTMP) (Millar Western
grade 450/83/100) having a Canadian Standard Freeness (CSF) of 450 and an ISO
brightness of 83 was made from quaking aspen. Pulping was with alkaline peroxide

30 pretreatment and pressurized refining followed by alkaline peroxide bieaching. Kajaani
coarseness of the fibers equaled 13.8 mg/100 meters and the Kajaani weight average
fiber length was 0.85 mm. '
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pul ped, screened, cleaned, and washed to 550[err] CSF foll owed by bl eaching
w th sodi um hypochlorite to 80[err] 1SO bri ght ness. Kajaani coarseness.
equal ed wa-98 % 4100 neters and Kaj aani wei ght average fi bgeri8agdlp-nas 7.2
nm Bl eached eucal yptus kraft pulp (BEK) (Santa Fe el enental chlorine
free gﬁ; was made from Eucal yptus d obul us pul ped to Kappa# = 12 by
t he kr s followed by ODE[err] D bleaching to 89[err]| SO bri ght ness.

Kaj aani Coﬁfestéﬂﬁﬁéthéalié&uﬁﬂbsﬁm&mfﬂtﬁé) Thd &S matibdiaieaainé piiebdlresandr age
fiber Iength was (e) Bl eached sout hern softwood kraft (SSVK)

(Scott MAErials dSFW@FW%ﬁH%VEI‘%%'i%’SI AMRIEHINGA REREIRTIRN SRR ped t o
Kappa# p28p teC&A&\éﬁﬂ sefsfné@ﬂilihé)kﬁﬁﬁas BH tﬁ@saﬁwes%kaérubﬂqg%@ bratfiichess. Kaj aani

coar seness equal ed ng/ 100 neters_and Kaj aani r‘%%ﬁh‘aavera e fiber

|enéth%aﬁd%¢ﬁhn0m808ne§%ﬁ@dﬁ vﬂv%o%waﬁéwﬁ%éﬂ% y agertiigdp ( HWCTIMVP)
(M1 arteéféﬁ&ﬁﬁ#‘gﬂfdﬁéﬁst%r@b%ﬁ@ﬂnﬁgs MO&!%@”R&@QQ:?&]% Esegeess (CSF)
of 450 and an brightness of 83 was made from quaking aspen. Pul pi ng was
wi t h altRHer are identifed wdheppusest instead ofiatest@aBelor essuri zed refini ng fol | owed
by al kal i ne peroxide bl eaching. Kajaani coarseness of the fibers equal ed
13.8 ngs/ 100 neters and tNhe Kaj aani wei ght average fiber |length was 0.85 mm
35 9 SAMPLE PREPARATION

PCT/,US97/ 21 t t est
retBod uses ' PESBPRLon R L e BERGI oL R LR MBS PORASY SoletaR. ' 7 e
sanpl es ué. mglczmlatam nurhberenf sampleopasisEapassaf dtandalkd sapiples seeddd fohe

I I h dard
cor t noda® Bk pahai 3 1BG3S G 3ef apl bt pir e Bk lpr3p it Bt e BEr usi ng
productegsatiordar ds of known softness scal e values. Results of the certified

tester are identifie of a test panel. SAMPLE
PREPARATI ON FRS'S needec‘i( afgﬁ\f’é 'T ge tested by the panel of evaluators

(j usges) shous durhbemlwcdhmﬂs toZael@aieduI ate the nunber of sanple pads and
pads of standard t he test panel of judges for each

s n%} for
product to Bé RYEPEHA'& r'158'?s 8’2) S8 ng the fol | owi ng equation: Pads
needed (edcRapdodlydselectaralt df) samnpley lissue for each product being evaluated and

discard the first few sheets (to get rid of the tail tying glue).

Prepare sample pads from each roll of product being tested. Each pad should be 4

20  sheets thick and made from a continuous sample of tissue that is four sheets long. Each
pad is made as foliows: the four sheet long sample is first folded in half. This results in a
double thickness sample that is 2 sheets long. The double thickness sample is then
folded in half again to produce a 4 sheet thick, single sheet long sample pad. The
folding shoufd be done so that the outside surface of the sheets when it was on the roli

25  of tissue becomes the outside surfaces of the pad. If a product being tested is "two-
sided", that is it has different surface characteristics on the outside surface of the sheet
versus the surface facing the inside of the roll then the product should be tested twice,
once with the surface facing the outside of the roll as the outer surface of the sample
pad and also tested with a separate sample pad prepared in which the folding results in

30 the sheet surface facing the inside of the roll becoming the outer surface of the sample
pad.

5. Make up the required number of pads from each product using the formula in
paragraph 2 above. If more than one roll of a product is needed to prepare the required
number of pads, then it is important that stacks of pads be randomized with product from

35 each of the rolls. Code each pad with the batch code in the top left hand comer (on the

10



15 X = nunber of products to be tested y = nunber of per-sons on the
test panel 3. Randomy select a roll of sanple tissue for each product

bei ng evavoaseigiand di scard the first few sheets (to get rpdrokoifigzi ail
tying glue). Prepare sanple pads fromeach roll of product being tested.
Each pagpghoul d be 4 20 sheets thick and made froma continuous sanple of
tissue that is four sheets |long. Each pad is made as follows: the four
sheet | ong®safipleet theee stardardpiakegiused asreferempessby theipane! fromamtngsthe

t hi ckneg@ingdardRlsSuddad tdiswe sheets long. The doubl e thickness sanple is then
folded in half again to produce a 4 sheet thick, single sheet |ong sanple
pad. The fol 8elegt theswamsestsanple beingtevatuatetbandd camparedtinfstaraiand tissue sheet s
wheng it f fesdd out si de surfaces of the
paa.” | ¢ e pc dhg salect &Towed stardBi b REMGRY Solfsat L R REReR T  cr e

sur f acesampieact eri stics on the outside surface of the sheet versus the

surface faci NS | 1, . then the oduct, shoul d be I ested
tw ce, once %Q%e%{kﬁﬁesa%%% g@&’ '% g’i‘?'ﬁ@”#ﬁ&'"@u vgl%ég%?nélﬁ%je 4 %Jtaagargﬁgs%lt er
sur f acepasf thahis slighty higher(seftef) thandhé ssitext sainble beisgevdiaitedsanpl e pad
repared in ' ] | di r ts in.30 .the she surface facing the
Pns—!ode of th%gkgﬁ {I'E@ngé)ﬂ&%g? %H@ﬁzélseﬁppwma@év 'Bﬁh? Hlé&g%ﬁgm? Igwer and g/ake up
t helor echigherdstandsdods seléctpdds from each product using the fornmula in

I S needed to prepare

par agr aph ove. | f re than one roll of roduct
the requi ri’&eaﬁﬁﬁ%grrang?%hsﬁg‘? p?%ﬁé]??tegbei:‘?r‘ﬁ%ﬁig ndieglreferences fethgads be
r andonmi pare! ahd Ueiﬂlfe)tﬂlu(ﬁoftéﬁtpﬁba%est%ﬁﬂhni?rfanbb.ﬁ rolls. Code ;%ach pad with the
bat ch code,in the | eft hand conmer (an the 10 WO 98/ 23813
PCT/ US97/ %4393 EBP%I%Q' rg?er%eé&'aéﬁ"ﬁ‘ngﬁ HiRRa% rangetd thrproduets beingef er ences by
t he parsfalatedbytiensanel ersrigrestar Sedurds R %héé?%h@‘(&v&es@?éfgfehcé?? foarSSSt

e sanpl e pads

sanple b in%1 val uat ed and comésre_lt to standard tissu

an ng el sgﬁqct ¥ be ARpreximAtely 20 Roints ppaghen jhe-Handfee! Softness Bsaleo atheest
sanpl e.miggledeferéite sHOLIESE oiGRIGH foref ' {Rghand select a
st andar dI tissué pad t hat i?gsl [ ght?ypdmtgﬁgﬁﬁzrgg#tpgr'@%hégﬁ rﬁ#@a&softest

sanpl e BEM¢NFe8val uated. Select a third standard which falls approxi mately
in the mddle of the lower and | O higher standards sel ected.

PANEL MEMBER SELECTION AND INSTRUCTION

20 1. Select a panel of about 10 people having about the same number of males and
females and with age variations.

2. Ensure the panel members understand the instructions and if necessary, give a
"trial run".

3. Panéls should be conducted in a quiet location.
25

Test Procedures

1. Begin the softness test by reading the following Standard Instructions.

STANDARD INSTRUCTIONS
30 These instructions are to be read to each panel participant before beginning the softness
panel test procedure.
a. PURPOSE
"“The purpose of this procedure is to compare the softness of toilet tissue
samples.”
35 b. METHOD

11



The three standard tissue pads sel ected becone the handfeel references for
t he panel and define the softest, coarsest and mi drange. 7. The handf eel

ref er encasobgessiet t he softness range of the products bei V8dahed by
t he panel. For greater accuracy, the highest and | owest re erences 15

sel ected sho | LNt S art on th Handf Saf t ness
Scal e. The mwé%f Rﬁlr@@&&ﬁ@@%%?g’gsggtf ﬁtttlsgye Ab? gmﬁoﬁﬁ MPer t he

I ovvgrI andchotjﬂeeumngfyemedmmb aa%ﬂﬁNﬂbdﬂﬁh@@hSlﬂoEﬁ‘éh@hh%éhh@EMm érﬁblerO I

1. Sele 0 10 pe about the sanme nunber of mal es
and f eng\{ltggoﬂﬁ ﬂt %ﬂ@&gf’ "éa& sg'lro?ge dEﬁgfﬁ"’B ] h'@ iﬂ?fﬁ?s A wpre pee fitf9er st and
t he |nsm"akmg|;(msjmlgd1ent necessary, gi ve a "trial run". 3. Panels should be
condyct ed m..@%é fion. 25 Test Procedures 1. Begin the softness
test" by re Ui wi ng Standard Instructions. STANDARD | NSTRUCTI ONS
30 These i nafterfeelinpeact of the e sample gads part) ypaard asidid tb depriatwihig! or e

begi nni n%gt he s tness panel test procedure. a. PURPOSE "The purpose of
this pr8 B'ﬁr'%s? o conpare the softness of toilet tissue sanples.” 35

b. METHOD #1SECOND BECISIONS
PCT/U897/214 7. "You wiIT be given two sanple pads of toilet tissue at a

ti me. Conpar ﬁf@eﬂﬁs@ed’fé%f&fe@iﬂér“ﬁ@???gb%%n therimepadstusing thad nake t he
congar i fNowipyg rafme):i ng each sanple with your domi nant hand. You may stroke,
bend, or crunch the sanples as you see fit for making your judgnment. 5

c. "FIRST DEC SI CN' After feeling each of the two sanple pads pair-, you

are asked fTRe deflé U8es'\BdE HunBER! € 3! B, Y. Y8l mayuse MR #lySlteel

that the numbers listed do not fully represent the difference between two products.”

15 PANEL RATING SCALE

20 The numbers on the rating scale are defined as:
1. No difference.
3. Very small difference, not confident, someone could miss it.
5. Small difference, confident about judgment
7. Moderate difference, easy to detect, confident
25 9. Very large difference, very easy to detect, memorable.
e. CALIBRATION
“Before we start | will give you an exarﬁple of the softest standard to be used for

comparison and a sample pad of the least soft (coarsest standard) products. Please
handle both. The difference in softness you feel between the two standard references
30  you will rate on the definition scale as 9.” (The 9 on the rating scale is the equivalent to
the number of handfeel points on the softness scale between the higher and lower
references selected for the panel in step 6.)
f. PARTICIPANT REACTION
“Do you have any questions about the test procedure?”
35 g. REASSURANCE

12



Rate the degree of difference in softness between the two pads using the 10

followng rating: The scale uses odd nunbers 1, 3, 5 7, 9. You may use

even nunbeossiisiyou feel that the nunbers listed do not fulpbx-,[fsgﬂﬁﬁgx,ent t he

di fference between two products.” 15

RATI NG SCALE. 1

nunbers on th’flamaI ¥ dqgt ag %rl?%e 1oPdonRp Y?{ee(?cgsdec[fnonNgoar RiRiPR it as 9§°g9§ry snal |

di f f er enoyhody@isels ihede ate nsigeonevromuankwersts it. 5. Smal | di fference,

confident about judgnment 7. Mbderate difference, easy to detect, confident

25 9. Very large difference, very easy to detect, nenorable. e.

CAL| BRATI OR. PRsknt evang combiniatidn of $ample pady and aefemamaas@é ehEiepasdit est
on.and a s t he Ieast soft

st angdar for ris nmp ad o

(coat oeehther At BEK hefh 1 S ot BEnedion SR poafers ok she Fifegsioe yano

sof t nestheybto 9 mhgtseamsfrsoﬂhesst Backs panslahembér shoRlieseivd thé’ﬁélré’?h' | rate on
t he def|n|t|on scal e " (The 9 on the rating scale is the equivalent to

t he nunBEdoRko Hﬁh@f%"@';ﬁﬂ“ﬁf‘ € 6%he softness scal e between the higher and

| ower ref eBeReEsTd e RSEURS of @écH ffir REXChH. Whe%@@is@hé grfeferPe%?;érﬁ‘;BB%eRﬁACT' ON
"Do you, have an}/efgmgtlons about the test procedure?

REASSURARRS:N93-P §amplegps eand n is the scale value (1 to 9).
PCTi{dJS97/ 21427 "Finally, don't agonl ze too |l ong over each deci sion. Your

opinion is_as good as anybody else's. There are no right or wong answers!"”
2. Present—é—@e&@é!&&bi nati on of sanple pads and reference pads to each

panel 5 TeTREpadificéihparidbTeb st SSbic R iPiah BeloRd 15 3RS 54 gﬁ@n rank
the difference using the 1 to 9 rating sca t ness. anel nmenber
shoul d q’?é@éméfﬂfétlaapalg is givernasl BJHPWSd% uscale Iaa oAt @@quétm@swe &s. 3.

Recor d jhtiaif bdrpddityB 3 BarPirsr Ls Lhegpreferred sanple
code, Y i no’f]p pr'e?erre@ sgrrp g crgkd% an %hee%cal e value (1 to 9).
10 15 The data pairs and ratio weights for “n" number of pads are loaded into a square

matrix A of the following form.

01 PR On
0, W WiW,
20 W, WaW,
0, W, W,W,
. ,__r',
25 On  Wa  WW,
TOW; WoW, ’

Where 0; are the individual samples and W, are the scale values (ratio weights) for
each pair. _
30 For square matrices of this type the following property exists
AW = MW
Where W = (W;, W,, . . . W,). The weight vector W is the eigen vector of the matrix
A corresponding to its eigen value n. Saaty has shown (See, Saaty, T.L., "A Scaling
Method for Priorities in Hierarchical Structures”, Journal of Mathematical Psychology, 15,
35 234-281 (1977) and Saaty, T. L., "Measuring the Fuzziness of Sets", Journal of
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Dat a Anal ysis The paired conparison results are treated as if they bel ong
to a ratio scale. The definition of a ratio scale is given as follows: A

scal e i s woroghigizscale if this scale is invariant under po?b’i‘hfé%/iu??ar
transformations of the formy = X, a > 0. 15 The dat a palrs and ratio

Fol {ow fyBeeles XY ok, 4555 Bpbia SR e oy Bl im el (e

scal e vadra@ﬁs tecpiire® fmmngmésbarg‘exst eigas Rald@iof A (&Qnax) A tﬁﬁfpuféiwg}aﬁﬁb“ ces of
this typet e follown roperty exists AW MV \Vhere W = rrl, Werr],
S g B Forn kg 6 Bebisecio MSConpelh Mies PEdtist Deyelnioemiisg

cor r espeERghngels® INDA ﬁrﬂﬁ'?eetﬂhéb?s& e§§aﬁn¥ pP 35530 BV empe 17532 1¥82 Trrle

Scal i ng Method for Priorities in rarchical Structures", Journal

Mat h&rafesitingraigemyrden\V is e bist estimatg Tatio sqajy obthe pitad jnputs. Taking mas uring

the Fuzgigwiaschl
PCT/ ugszm 21427H&/%g%'§é'? fhégsw&a] °r€éte;§’ée 'BEMTB@‘EE $aiget interval scale inwhigh gen

vect or e @'éﬁ?ﬂ??ﬁeb%@leieﬁ@bm’twm? gneaf rbgatandard softhess values|ase glottedei gen
| Wi
b ovi dedetous B ety eolal SRR SHdNatEAd BePidifun ShraplEslare BBUGALY ' °

Tent h Taumﬁn@ailva@pmsnmtamolqﬂpn 55-72, Novenber 17-19, 1982. The 5

b 9SSk el oDRABESH BB o6 1R B0 B1 B Uiy o

fam i asamqbare |calcalam frero diheecalculated shandaed sbfh"teaa@ameb&inwmnebj ect s ar e

| i near e Ver sus e, estimted equal
i nt ervarrl scaﬁ% q’@‘%ﬁ{ﬂ%ﬁ@%{ﬁ‘e unb’gga%g}g%ﬁ@lls :?eeo EﬁaBﬂ%% fﬁi‘f’f‘ﬁal

val ues- frgmithé evgan|, that value 19discardedrand ﬂma'neamdn@tsandandctieﬂriawatalr@n of the

st andar ne val ues each, unknown sa cal cul at, d fromthe
cal cul a&e%%g{aé?fgﬁ'&e @813?38&? afjq7Ld seffess va ér%l Y‘?g‘llfr%O utside

i ndii dmhdmmnauanb&bmwaé ueahas the stariddrd aandfedl sbtfmaﬁ!@wludwmaﬂ ons from
t he nmean h%t vaI ue i s discarded and the nmean and standard devi ation are

recal cuﬁ"ré oy ?‘rean of the standard softness values with no val ues
outside of 2 15 standard deviations fromthe nean is the standard handf eel

soft nesEEgelsL&\F_'t'\?ésé g%tALgknovm sanpl e.

20 0 10 20 30 40 50 60 70 80 90 100
e R Sl e e B el e B EE
20 86
. (33) (3b)
‘

25  Tensile Strength
Tensile strength values given herein for tissue type paper products are measured by

a breaking length test (TAPP! Test Method No- T4940m-88) using 5.08 cm sample span
and 5.08 cm/minute cross head speed. Typically, tissue strengths are different in the
machine direction versus cross machine direction of the sheet. Also, the basis weight of

30 tissue samples vary which affects tensile strength. In order to better compare tensile
strengths from various tissue samples it is important to compensate for the differences in
basis weight of the samples and for machine directional differences in tensile strength.
Compensation is achieved by calculating a "Basis Weight and Directionally Normalized
Tensile Strength” hereinafter "Normalized Tensile Strength” or “NTS"). NTS is calculated

35  as the quotient obtained by dividing the basis weight into the square root of the product
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FEEL SOFTNESS SCALE 20 0 10 20 30 40 50 60 70
80 .90 - 100 20 86 (3j)

(3b) 25 wieesisBes Strength Tensile strength val ues gi ven hercrrosdnmi4aiz ssue
type paper products are neasured by a breaking length test (TAPPI Test

Met hod Bﬂge e @FgctiHﬁ LAG cR s FndcMineadiRlcior RARIEBFemytitd ?ﬁ‘éﬁb @%ﬁ%ﬁ\r 0ss
I ca , e machl he

head speed. Typ /, tissue strengths are different” in tr
di r ect i egicwaionsnormaglizedfae diffpeenges srhasisweioht ard maekine dispetion have heesi s

wei ght  Qlvisd fof befate k&S Hﬁfﬁﬁé‘@%ﬁﬁle@ Tesdie s{rgri'?ilbl% greZ g{ﬁgﬁg’ggi‘i? I'n order

to better conpare tensile strengt romvarious t e sa is
i mpor t abathithe n@ehivadiinectisroand erossimethine girestiamarnsbibe bagisivgightdor thee sanpl es

d . : \ . i . : 0
o e S04 pRILte i Alfin stotycBh S R Tl 1S Bl NGl i oofB DS "
Tensi | eWbendanglish uhits of measusemeniaremised densierstiengthSs meaguted inouhb8sS"') . NTS

Is calc ' ' | Vel 4 ' I ght
ot reoraateniPbads welbPy S aE hePrb (80t Rle sl AnkR Ealtibte i

PCT/ USometticAmits the tensilesiodngtieisdneastredin grans peo8 S4roratimetersiand the basig ensi | e
strengths. . T Ile strength | cul ations,.nprmalize r.differences in

basi sqvx‘ﬁ?'am-'gg'iec?sf’fﬁec%'pﬁégaf Pégﬂuc?ﬁe H"zf\('g/)('jer Bégﬂlﬂggﬁi g%Jﬁ?‘SF gﬁé{’?té'f: u@@ ari sons
gf 10i ssare rmadppdeeaetn?emi becaised_ ahgtedss appargmsasugeﬁk_ tbsﬁmélgsitéf”ie sebgptoe
irection_an ross machipe direction and the basis iight for the

U seue SR maemais MachTs and seroimioaly B MG saper Syt b ARG e 54

T410[ ercfehtrm%?ad . rs.\/\lv%mgliﬁ6|ab5|!évlalﬂbrﬁ§!(\jllmg fﬁ?ﬁﬁdﬁiﬁﬁﬁ!t?égtﬂfn&eﬁﬁlgdcm%ﬁbio%sftz Erg gggt h
I s measur i N, ounces per i an asi s. wei i n pounds per ream

Squar o Thadiine dgrdRndanigiand HM ol Sasts weiolh Gy meniomaRRel Gale aton i st
nmeasur efeight Qﬁ@[ﬂﬁ'eaﬁﬁnaﬁyMrtﬁﬁl&bﬁ%h@iléstﬁb?%tﬁ $agi s weight is nmeasured in
grans per square neter. It should be noted that the netric units 10 are

notBpure netric units because NTl%"T(HQT’éEPJPat/QW used for testing tensile

is set up [PS G ENgGishAiMs e 0.060 REERTEM trRCAIVEIdR8hdd Fidfid®iifsl C units cones
out to be grans per 2.54 centineters. Using the abbreviations MDT for

machi ne direction tensile, CDT for cross machine direction tensile and BW
for baghgegei ght, the mathematical cal cul ation of Basis Wi ght and
Directionally Normalized Tensile strength (NTS) is: 15

NTS = (VDT Bhedeyel ptiines in 8pulEample iEhasedsn adeternination @blber lerigth orsriigle t he

aboye G&idifeorHIP vdVefadé et length” refers to a weighted average length of pulp fibers
determined utilizing a Kajaani fiber analyzer mode! No. FS-100 available from Kajaani Oy
Electronics, Kajaani, Finland. According to the test procedure, a pulp sample is treated with a
macerating liquid to ensure that no fiber bundles or shives are present. Each pulp sample is
disintegrated“%nto hot water and diluted to an approximately 0.001% solution. Individual test
25  samples are drawn in approximately 50 to 100 mi portions from the dilute solution when
tested using the standard Kajaani fiber analysis test procedure. The weighted average fiber

length may be expressed by the following equation:

k
Z (xx*n)n
30 =0

where k = maximum fiber length
x; = fiber length
n; = number of fibers having length x;
n = total number of fibers measured.
35 "Low-average fiber length pulp” refers to pulp and by-products of paper-making
processes that contains a significant amount of short fibers and non-fiber particles. In many
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FI NES The level of fines in a pulp sanple is based on a determ nation of
fiber length or particle 20 |ength. The "average fiber |ength” refers_ to a
vei ght ed wyogages ! ength of pulp fibers determned utilizing.a,Kal fiber
anal yzer rmdel No FS— 100 avai | abl e from Kaj aani Oy El ectronics; aJ aani ,

Fi nl and.__Acc

d t ted th
macer at CAYT E’HE% P%gfﬁtf?&& ﬁ?r'{ﬁ‘gi’a‘{ﬁﬁﬁa?%% HR@MN{?@%@E%%ZESF@\& nt. :

Each pu I.rppamable paperdqheeistoe BOMVARNIWIDS. nah-a\oeﬁagé faérdenbtth plips mta9 hale an
appr oxi mat el t est es are drawn in

| dual
appr oxi ﬁﬁ?r@?%//f% 41?!8 th %??9%3?’%’?‘%%1%“&39@@”%%'feﬂmﬁe& est ed

usi ng tbecrsésam‘@kdm KajgaﬁnlfbefaWbV&béel%SFSﬂbG?KQHérﬁO yEI8ctipicght ed
e expressed by the follow ng equation: [err]

aver age fj ber I en
wher® k Kaiaagix F'H@Ffak EXarapig: iaw average fber|lengtn pHIpsmay have aneveragrfibernavi ng
| engt h jhathr rbnélng—frblﬂta%bum'ﬁ'ﬁﬂ 2®im fGQ@'rQIy%B@Q&ng%osﬁgf the fi bmu§9W18 gge

fiber lengt refers to pulp roducts of per - maki ng processes

t hat cof® P?fLe“?aF &@HP'T’F‘E'&N S'H‘i’ﬁﬁJ’HFY B‘P ¢ ipwaverags (ﬁberdﬁngth pulps (shotti cl es.

| n_manyfiddrs and HéH-fSErpafikRs). In many cases, thef‘ ro fiul
PCT/ US97/ 21427 cases%%t hes)e mat e¥| al B UgO{ﬁgSSIccompPg?%r?arYto paper

sheet s ioMcRveRgeyfiber igngthipyip cpstajning mate, tham&pwﬁemr'@qu fier, fiberlike padiclesonwoven
b L ' | th of
webso  LOMAREE. 26 foi‘ & in l@rﬁ&!@)&sﬁé‘ﬁﬁ@nrﬁﬁ%& ?@P.@a@ gﬁaﬁngg?ei grl]}aﬁ% gpoth o

| ess than about 1.2 nm as yzZer such as,
for exafaneple, @ K@?%mﬂber fanshfzeran@deywerF%m@ré(Kaﬁaani OgEkegories Kajeani, Oy

El ect r op; lhﬁﬁ Kaj aani, Finland). For exanple, |ow average fiber |ength
pul ps may have an average fiber length ranging fromabout 0.6 to 1.2 nm
Generally speaki ng, nost of the fibrous or cellulosic conponents of

paper - udge nmay be considered | ow average fiber length pul ps (short
fibers "EXEEGE §-§fl ber particles). In many cases, the fibrous or cellulosic

conffonent Feegness is ameasamgme‘ nawtwwmg;dmummﬁpeMmfwwna}abede 40

er cent | ke of _about nmor less in
Fengt h)FrSéH‘%E%@SEW?‘F@H ﬁﬂ“%ﬁpﬁe Hggparérfl A§Sness ng%esggnt;qilmn exanpl e, a
Kaj aani adcotiancewith VAGOI 242 Im-58 and- SPLAGHrkRIrear, (‘@Ezﬂuﬁl&irfg%}b@éﬁuré@afbﬁam

g: PL?Qd rm@?ﬁsgy nmﬁsp T}P&f%‘@ igp gtwa rcppreeness 1%ster1seavra$§b?e f(lj}s:tamWhl ch a
Testing Machmes Inc., of Amityville, New York.
20
TISSUE MAKING PROCESS

The washed pulp from recycled newspapers produced by the process of the present
invention miy be used in any commonly known papermaking process for producing, soft,
bulky, sanitary paper webs such as tissue, towel, napkins and facial tissue. Many

25  different papermaking processes including those processes wherein the web is dried via
can drying: through drying, thermal drying, and combinations thereof are suitable.

Exemplary of the types of papermaking processes wh-ich might be used in
conjunction with the present invention are those processes taught in U.S. Patent Nos.
3,301,746 to Sanford et al.; 3,821,068 to Shaw; 3,812,000 to Salvucci et al.; 3,994,771

30 to Morgan, Jr. et al.; 4,102,737 to Morton; 4,158,594 to Becker et al.; 4,440,597 to Wells
et al.; and 5,048,589 to Cook et al.

The preferred papermaking process is commonly known as the dry crepe process.
Generally this involves using the paper fumnish of the present invention to which dry
strength chemicals are preferably added to generate tensile strength and other

35  papermaking chemicals may be added. The paper furnish is then pumped from a
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Freeness was neasured utilizing a Canadi an Standard Freeness Tester
essentially in accordance with TAOO T 227 m 58 and CPPA Standard C. 1,

(1952), wwobszisny procedures for groundwood pul p sanpl es. fb@nﬁg-nﬁqhﬁn
St andard Freeness Tester is available from Testing Machi nes, Inc.

A Aot s 0 SRS RS AT - 1o
used i npapsr fumishofidws thnough Ppsiperatki tog. @T’oommsstkérmy optcgal ?ohzcg'ztaltsmﬁhce bu:wl;y,
I I, ssue n
2o 't PLPERAFERY MIARuBE Wil WEer g B BRe i mARE ke iEEE the.
web i s @he airevdlath ammtchlmmgpuhdg Fchn@‘stdnslyémgse\terd{tﬁmé tr@lrsytﬁég ,to @\ire .
r maki n
o oo MR PR St e R a foirel ot Spyaratanidb fall Brek fhent 1 on_ar e

t hose pbreastmiis Oreugfithe rallsls &nvdﬁ&b Phdpeife F&:r&ﬁrﬂ;eﬁﬁﬁet @néaﬁfniﬁré vBEugh;
771 30 to Morgan,

3, 821 068 t 812 00 al vu et a
Jr. pxe Soﬁﬂse?'%\é\{%? BBl bR ®AY s upsd batwe L‘Bé%‘!!% Folisito gnhance waterso7 ¢ o
Vélls etemsdval. and 5, 048,589 to Cook et al. The prefeg;ed p?Fernﬁklng

[ | v kpown as the dry cre rocess nerally this |nvo ves
Using the BOpMELMEP S BMER Opyihe JpRersiTach ot fia kpirdiniopAnd frangjereed
chepg cafest b@rﬁewﬁj ﬁfeé\béb/oﬁ\ddﬁéifen JQﬁEé‘ﬁs?‘éfea LSRR rbﬁfoﬁ&é:%?%ﬁgwsﬁéél

Ki chem cal s be added. The paper furnish is thén pu e froma
paperrra IB%I by geans ofaplgk-up shoe. The felt transports the web to a press asseenk%)

PCT/ USOTHe feftdife MRIOVES @rdtMaOnedstdwd |pﬂ=l@ r& 6n9%?9m% rﬁgg ts'ﬂﬁtniffdcgam ant

systemis added. Next the paper furnish t hr ou |ce
0. 4% cofy thepiggnimiped arawwdiguisieralls and mtes baclatqdbe rcaucmmr Shiowers Bnd)ugh

whi ch v bbérdé‘éath%daéWFﬁ&R éj;ﬁr itl5RG 'oﬂr{hé gégfﬁjrfyc?qg as%r %e}n Web%n&l othis

entrai ned around a breast several t wreb5
t ur Hi ngHR: SiganingaRdganditioning tbef@tﬁl&fa@and' ha peesscassenibly Gmnbrseselthér aui de

rolI's bagdie prads8i BF Eﬁﬁépér‘%{r’d io%lf'}) H\.em'bﬁktge H r%n%\)eﬁefr(\]tﬁ%rygrpgﬂﬁé the

Fourdrinier wre. nor e oxes, ectors or ils may
be usedPBes agsemhlnand rpnsferred indo the felthance water renoval. The wet web is

Fol T by pr boooipefant frpees i ik ¥apiRted s Metuigh ot B3RYR i o, © °
t r ansf eHndgy, tefierrechiveas a Yankee drgen The dryingaseémblyphayalep irchae. a Aidtaaif el t
tr a3 PHdod dultouliiRg tRe BppkrportichSst e Y énkee cylinder. The hood has hot air
nozzles which impinge on the web and assist in moisture removal. The hood includes an
exhaust to remove air from the hood chamber to control temperature. The web is
removed from the drying surface using a doctor blade to impart crepe to the web. To
assist in remc';'ving the web from the drying surface in a controlled, uniform state, a
25  creping adhesive is applied to Yankee surface using a spray system. The spray system
is a series of spray nozzles attached to a header pipe extending across the width of the
dryer surf ace. The creping adhesive can be any of the types commonly used in tissue
papermaking technology.
The paper web creped from the drying cylinder is passed through a nip formed by a
30 pair of rolls and wound into a large roll referred to as a parent roll. The tissue making
process used in the examples can be generally characterized as a light weight, dry crepe
process. A 14 inch wide pilot plant scale machine was operated as follows: Prior to web
formation the paper fumnish is contained in a machine chest where dry strength additives,
dyes or other chemical additives are incorporated. The paper furnish is delivered via a
35  fan pump which flows from a headbox through a slice at 0.1% to 0.4% consistency onto
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The felt then noves around one or two press rolls, one of which may be a
suction roll, and then is entrained around guide rolls and rotates back to

t he couckyeé 9ahasysshowers and guard boards can be used at v JLions
on the felt surIace to assi st in web pick- 15 up, cleanin al;é]gII%”mﬂ

condi ti |n the felt rf .The géess assenbly conprises either a single

press r 51§ qjzogal syfage rﬂj ‘P"H ierjwigg throygh whigh waterig withdrawmansdavety t he ni p

of the nimﬁﬁonmmaceamd\etmaéﬁ@fe%ém@dIdﬂé&é&@éﬂ%htbrea'fé%%vf Qﬁlgﬁ%%ﬂﬁ pressed
web is transferred to the surface of a rotating dryin er, referred

to as aWglfifremowryaad wekhormation, dhg avireis potraingd al'%dlsl%‘ﬂf guige fis aridra 20
hood suiire WiklingCroll BAd iRATbaRR 'E6 Ih%rbréésttrélﬁ ORE bEReSY rdI4E briveH rII;Iga has hot

air nozzles whi_ch i npinge on the web and assist In noisture re The
hood® i nHefREdGHerMFR st to renove air fromthe hood chanber to control

t enper at ur ghe T wiibls 'fo"‘mfe@rﬂ?l"tﬁg uﬁbg}"‘gdﬁéﬁe dg We%tﬁ&'ﬁrIn@P& rgecf Ir?% Ot he

bl ade to inpart crepe to th assi st I n renoving
dryi ng flktyspeansofa !@ﬁWﬂbP'PIééIP The felt ansparte thesshest tmaemssgreambﬂem ve is

appl i edaépmiy k?ﬁ'e gé!{ heGss atsliiPorke g@s@% gl? tﬁﬂhd%eﬁ%ﬁ%nﬁ@ L.ﬁtg%xégq he

seri es of s ray es attached t endin
wi dt h oﬂfol-lﬁd gurdperpl!%amd rofates b!detodhewaawmdh&*up\/dﬂmsmréas rampved inthe types

I I Th b d f
Che ary iR 5 bRseurf aRE BRI g BWR 7Y by a S0 pair of rolls

and wound The Cnrmadamqulsrmessed@dnraadfmdae the suafaeetof mabtating ldeyitg ssue nmaki ng
t d Li ght

e ght  cApger, EimieR KRR S Y aliigd G e ot et dRinoued famiiBe fiteas

oper at eof the Yaokémasa webidnyness bekech@59 Bhd BSVJI@snﬁgiaebctfou biaideh Tosaseipt ai ned

i t t h. addi tj Ldye th h |

a1 B LBy e BB e e el sGRAks b la arlpb siater 2 Ao & 35 fan

punis V\/Iadﬁesfvleowg\ap;ﬁlrednbahél‘éamwﬂaceuglhga spragrofde. OTHS adiesieAtixa@Bsi st ency

onto 17

pCT/ USSH FEiII\?‘f gheé‘%m!???sz‘%?ﬁ 3OS PixtEe 8F 702 polyviay| 3ipehol and d0¥nPiAIgh whi ch

wat er istarchtbaded iate>a(Nationdl Starchilatexy44lkes pl ace. The wire is entrained

d t d t I d web f t
The wiro i DRLRERa MR BPELImdBY BRAI0 SNURT WaR PassaAdvRUGR AR IHRPHY: ol |

and i s 4 pair btvols had Woand Irﬂ@ﬁtpaféﬂt Iroll msﬁéd hﬁew té@tidgs Th% pHpgeY fihchihel! opel
t he [Four per surface of the

FoufPar TRINLSE AR TAIHGHE WA a8 ran FEA (oS joRRmiAC 50 featipinite, Akotihe The
felt trdyerpetlissiesamipies il he@xamprsWete pPdduced at a basis weight of 10

pounds/ream and 18-20% crepe. The samples were converted to 2-ply tissue (20
pounds/ream_) for all testing.

€ -
: The pfresent invention is demonstrated in the following examples. All proportions
25 used herein are by weight unless otherwise specified and fiber weight is based upon the
air dried wéight of the fiber unless otherwise indicated.

Example
A dry lightweight creped tissue product was made from a pulp obtained by pulping
30  old newspapers. Control and sample tissues were prepared. The tissue product was

made by pulping with water for 20 minutes at 6% consistency, 150°F and a pH of about
7. The pulp slurry was maintained at 130°F for 30 minutes and then divided in haif.

The first portion of the pulp slurry was refined at a rate of one horsepower day per
ton utilizing a batch refiner, and then used directly as a fumish for lightweight dry crepe
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assenbly. The felt noves around one pressure roll, a solid rubber roll, and
Is entrained around guide rolls and rotates back to the vacuum pi ck- up.

Moi sture wopsasmged in the 10 nip of the pressure-roll angdgRskenyed
into the felt. The forned web is pressed and transferred to the surface of

a rotati s .a, Yankee er. The web
S rem&'g%‘%dungheey Asd rﬂgiéugg% %ﬁ%EP gggé%éﬁea,a%g%lgo W@B&é%h"@ﬁ% and
96% usi lpglhssdeaterbalsisanEtght'bcMasﬂm/seamr(iaf;a&mst/m;mberm?)b fromthe dryer
surface in n|f a crepjn dhesive is a jed to

t he Yankee-'i1 p% "ﬁ%? ’8%3@@9 %%99}'&35#&“52%%@? QEFWQ?ﬂ?t@“ﬁ%ggé%n t hese
gx anpl Fand/a\easaed (ﬂd a(ﬁarg;kd:unsﬁteﬁcy B@S’i/qz Z'libw w_?ﬁh:nglsmhueéuio@ &%a i@}?el&:fs'f ﬁr ch
ase n tarc tex e [ep& romt he
dryi o DS e WR A BERRSEH P feni e ab mebhesk ihe Catetlast Siap e anc
wound i Freenesptastnt roll of desired 5| ze for testing. The paper machi ne 20
formed a 14 i nches. wi and r.an a reel speed of 40 to 50

f eet/ ni nu}tlﬁi%e/ﬂq'p B’FS{%@e&}ﬁ?ad?féﬁmnﬁ ower AR per tienutiizing ahates wer e

pr oduc e ebfimer, aarialaaen muauabéd info d BaperiEhinea @ ppdmidking ordiftBRey o€ sanpl es
were converted.to ssue é@ ounds/ream) for all testing. The

pr esent SPRHOEMMAtEY q ‘E g‘ftrﬂé? etq'i‘és‘f Yihesdpery acsutastant system
pr oBOr  (RISKF T e:esbchsf Wl TntricRc&Y 1o/ e Pl b‘l"écﬁflﬁm%&%ﬁ%@ﬁg?ﬁﬁ?? lobets and

fiber melg I s based upon the air dried wei r unl'ess

ot her wi 94%.nfihe eatgd FE'JCHW theA used diregtit a%a @J'mlsb ferdightweiglt dry grepsuct was
made frgdoa RHg h@?faﬁbﬁ\?[_ﬂ( r@’ ec@%rﬂéﬁ'ﬂa rofbdh %ﬁﬁdﬁ@qggﬂoﬁre tg%%é lﬁ)&d ts erl €

tissues were prepa ct was nm prng w
for 20 ﬁ‘Vrﬂ'ﬁSlé%ababe%wmgiﬁlbylrem(er,rqlbsaadqunﬁlymf about 7. The pulp

S1Urry s TRBIGBhAIGR el A4t v AU P MU IF Tyl 1 el

The first portion o urry was re
hor S%potﬁasllﬁﬂ@}tlerTlne)hamfeélltestag!eae bendiictedéssentigllyasdiasbrbediaibaledi rect | y as

I%Cfl' ;J [Jgg%bfg?g%lt % %@%\t@%dntggt%éﬁgﬁ&;;g%'gﬂn%ﬁ?(awvggﬁ%ﬁéﬁéﬁ%ngﬁ5amp&,se‘§§redescr i bed

above t@sq@hostaad of adesiipaneli am!uefeaencze s=sples fromgspeci@ic pﬂ:lfnsl Four setef (i . 8
| bs./re The re ortlo of t adjusted
to a o SIMDEE AL boahes BB ARHORTER B 8 syegeBtRSRL B EpeB 500

Thi s werehoried fdrdipe Haddfeeti‘esmtst reprdsentan aterage Valne of the hdiifén! tést3eslits

! nC{oean%ptr;[e%uI §aer§?£58§ SI'he regqgsvlvjerr%dno?gnélpge Qr?éj *h%nrat‘?é-welgatlited data

analysis procedure described above. Test results are reported in Tables 1 and 2.

TABLE 1 - Control (No wash)

) . o
Fiber CSF % Surfa/::tant NTS Hand-

Coarseness (no wash) Fines System (Metric) feel )
26.6 mg/m 170 45.58 0.0 8.4 72
26.6 mg/m 170 45.58 0.1 i 7.8 77
26.6 mg/m 170 45.58 0.2 7.4 77
26.6 mg/m 170 45.58 0.4 7.3 79
26.7 mg/m 134 49.60 0.0 8.8 73
26.7 mg/m 134 49.60 0.1 8.1 75
26.7 mg/m 134 49.60 0.2 7.6 76
26.7 mg/m 134 49.60 0.4 7.1 78
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Freeness test The pulp was refined at a rate of one horsepower day per ton
utilizing a batch refiner,

paper makw&gg SRES
headboX,

or

used directly as a furnish for

a surfactant system 10
pul p at addltlon rates ranging fromO0.0%to 0.4%

i stency of approxinmately 0.1 %
(VARI SOFT C-6001) was'in

and then introduced into a papernachine at a

([F@dgced tcgefae

The treated pulp was then

At about

| i ght wei ght dry crepe tissue using the

paper neking egquiboent _and process descri bed above to produce two ply tissue
at a bapis wej ght df 16 I{bs|/rkan (il.e.,.8 I bs./ream per ply). The control
and sarr@l e cirepe tli ssue{wap siubjjected to handfeel testing and 15
tensil el teste ﬁ T (lanréaonclfebclo | est s jwere conducted essentially as descri bed
above ekceptg e O&r {Rf|8d& dster and conmerci al | y avail abl e
referente s I rd used|instead fof a test panel and reference sanpl es
from spgcific] pul pg. Roun sets| of] sgnpl es were produced at each addition
rate (of_the pur tadgt _gystem . T nunber reported for the Handfeel
resul tsjreprepe gn dvenage vhal Ue df the handfeel test results 20 for the
f our sanI@sg resylt $ .were dnal yzed using the ratio-wei ghted data
anal ysi p gaﬁg E‘e iq%iﬁe%qh@vtg, Test results are reported in Tables 1
and 2. t’A EH -| Cgntrjol {(Nb Wbsh) Hi ber CSF %
Sur f act pnt S Hapd-| Caar deness (no wash) Fi nes
System w (Metfri q) ffeel 26.4 nd/ m 170 45. 58 0.0
8.4 C @ 26. 6 |ng/im i?O 45. 58 0.1 7.8
77 26.6@@0. - qj%_Oo_v:NEt;ES 0.2 7.4 77
26.6 myftg 2|e o 1w |0 |© |© 5. |s8 0.4 7.3 79 26.7
mg/ m a L34 49| 60 0.0 8.8 73 26.7 ng/ m
134 49. 60 0.1 8.1 75 26.7 ng/ m 134
49. 60 : 7 p 76 26.7 ng/ m 134 49. 60
0.4 » 711 78 1P MO 48/ 23813
pcT/ usofE 23 e [les e ler {e o |o [o
iL & ojo jou |y N |0 |0 |0 oo
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WD 98/ 23813

PCT/ US97/-22427 Wil e the present invention has been described in connection
Wi th cer wo gs/gidi nents, it is to be understood that the pabhpseiiaetter
enconpassed by way of the 5 present invention is not to be limted to
those specific enbodinents. On the contrary, it is intended for the subject
matter of the invention to include all alternatives, nodifications and
equi val ents as can be included within the spirit and scope of the foll ow ng
clainms. 21 WO, 98/ . . . . . . .

PCT/ US97/ 21%‘5‘}'9\/\% qzrgsfseh?apx%ryopspai_ been d&sg{qﬁeﬁow o?or}?&%'or?g %'Qnictegﬂ? paper
pr oduct embodimentsgitds ¢l ba ausipestoadsthatcihepsubjech mattér encompassid bp gvayevisiheper s
in te i t.h aqgi.tati raduce,a pul p.slur . the pdlpofromthe, .
noweparePEot oAl & a0 Renen € vhsk ehofc griamedf. tHn fhe s3avmghana
Canadi aintefitiad éizrriie Sulsjectanastted bf thesiaveritian tainoutie 2% Gitematives) thodifieatjonk and
whereby the fines content .is redyced.to |ess than out 35% and t he

Canadt APOuAIGTIE S cde i RBlaed witih hecbik nq §e ok PeBlbwiindemsoo: 10
introducing the treated pulp at a papermnmaki ng consi stency into the headbox

of a paper meki ng machi ne; adding from about 0.025%to about 1.5%of a
surfactant systemto the treated pulp; and utilizing the treated pulp in a

paper maki ng process to produce sanitary paper 15 products. 2. The

met hod of claim1, wherein the surfactant system conprises a m xture of

noni oni ¢ and cationic surfactants. 3. The met hod of claim1, wherein
the treated pulp is at a papermaki ng consi stency ranging fromabout 1.0%to
about 0.01% 20 4, The nethod of claim1, wherein the pulp
conprises cellulosic fibers at |east 80% of which are coarse fibers having
a Kaj aani coarseness greater than 17 mlligrans per 100 neters. 5. The
met hod of claim1, wherein the pul p fromthe newspapers has an average
fines content of greater than about 45%prior to treatnent. 25 6.

The nethod of claim1, wherein the pulp fromthe newspapers has a
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Canadi an Standard Freeness of |ess than about 200 prior to treatnent. 7.
The nmethod of claim1l, wherein the pulp fromthe newspapers is washed so

that the g ntent is reduced to | ess than about 30% he met hod
of claiml, g@%es?'gi n the pulp fromthe newspapers is vvashea‘?%usgggl_‘fzﬁat t he

Canadi ap , St anc}a,rd Freeness is increased to nore than about 350. 9. The
met hod ¥¥N&ISFAMED iSherein the sanitary paper product is a tissue paper
made at a basis wei ght between 7 and 35 pounds per ream 10. The net hod

of claim1, wherein the sanitary paper product is a paper napkin nmade at a
basi s wei ghf- bet wAdRethod off making sanitary paper rradiicts from reprsied newspapers,

PCT/ USOddriprsing: 11 The nmethod of claim1, wherein the sanitary paper
product is a paper towel nmade at a basis weight between 12 and 40 pounds
per Yeam 1pulping newspaRpers ivwates with agitatignuicpreduse a pulp slusty, thevpir froms |

pul pin mg? | i | [ ' oYeIiTe b rry, the
pul p f?tg% 5 Egé%gﬁagln\gﬁ%ﬁveﬁ%%#h%ggﬁﬁ%\?gre%é)rgaﬁrnes %Doog‘ttgﬁ{dp%'fd%reater t han
about 403padian StangardiFeensssefdessthan aboat2500f | ess t han about 250; washi ng

t he pul p, [ i t, 35% and
the Canai ey i IiEre6F e Fiee oot bl Fhliced 1 RE A AR GR ke

i nt r odudndhigetGanadiare$tandand| reenesa ipinpreased tawmporeothan sbeatt300; nt o t he headbox
of 10 p ' i ne; | out 0.025% t.o ahout 1.5%
of  Surr AanEbddend 8 (RS o ARG SRRl RS Resd R R b ey be
utili zephpen makingovachipdi ng process to produce sanitary paper products. 15
13. The f_.claj , erej p.,t he surfactant system conpri ses .a

m xture of %@ﬁ?@ %P??H?g%%%’rff’\gggﬂtr*g%‘togrﬁiu'{a’f%ntt sysﬁ‘ﬂé":‘@n‘ﬁ%ﬂgaf claim
12, whepulp;rarddhe treated pulp is at a papernaki ng consi stency rangi ng from
about 1.0%t thod of clajm 12, wherein the pulp

conpri ses c"étﬁfiﬁgg%t ggﬁgé?f’?]igta pﬂgerpmgg@ PERRASS O RFACURE SRRt RARY i ber s
havisng podimtsaani coar seness greater than 17 milligrans per 100 neters. 16.
The et hod é) i cl a+hrg r%%tho\gno?rcFaiinq 1E Uvﬁe e%]nI {I?1efsruO acttap\te syré?emrﬁ Fc):g1 g%geshg rsnifttr}re
of nonionic and cationic surfactants.
3. The method of claim 1, wherein the treated pulp is at a papermaking
consistency ranging from about 1.0% to about 0.01%.

20 4, The method of claim 1, wherein the pulp comprises cellulosic fibers at
least 80% of which are coarse fibers having a Kajaani coarseness greater than 17
milligrams per 100 meters.

5. ~ The method of claim 1, wherein the pulp from the newspapers has an
average ﬁné’g content of greater than about 45% prior to treatment. )

25 6. _ The method of claim 1, wherein the pulp from the newspapers has a
Canadian Standard Freeness of less than about 200 prior to treatment.

7. The method of claim 1, wherein the pulp from the newspapers is washed
so that the fines content is reduced to less than about 30%.
8. The method of claim 1, wherein the pulp from the newspapers is washed

30  so that the Canadian Standard Freeness is increased to more than about 350.

9. The method of claim 1, wherein the sanitary paper product is a tissue
paper made at a basis weight between 7 and 35 pounds per ream.

10. The method of claim 1, wherein the sanitary paper product is a paper
napkin made at a basis weight between 7 and 35 pounds per ream.
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average fines content of greater than about 45% prior to treatnment. 17.
The met hod -of claim 12, wherein the pulp fromthe newspapers has a 25
Canadi an WOARAM1Y Freeness of |ess than about 200 prior toPCTEEIRHE7 18.
The nethod of claim 12, wherein the pulp fromthe newspapers is washed so

that the fings Contr@%eth%drd?@léﬁﬁd vBetel$ thel duntadfiper BR¥uctli8-a papeft Met hod

of nodifying pulp from rec¥1cl ed ne\/\spapers conmpri sing pul pi ng ne\/\spapers

in wat eﬁOWltmla%?tt%lP?%ﬁWF bpewees 12 34 4P Rpyndsyper seam. i ntroduci ng the
treated pul poat a DERAKIEPH SRS ?rBﬁVrebf@léH HEWSF;EZ)@@OX of a paper

maki ng machi ne, the pulp having a f| nes content of ss than about 35% and
a Canadi an SURRmREWsSPapersiovaler yitheagitation i pradvea @ MU siuEy dthgddmomr om

aboug Otfﬁbﬁ(&wpa%géelaa&n;a{ﬁ%eé & hEaEbRBht S ?jlﬁéae}fhan%%u%% anierein the

treated pu utiTized a paper ng process to produce 35
sani tar )Cq@ag@n andardthseeness of less than about 250;

washing the pulp, whereby the fines content is reduced to less than about 35%
and the Canadian Standard Freeness is increased to more than about 300;

introducing the treated pulp at a papermaking consistency into the headbox of a

10 paper making machine; and

adding from about 0.025% to about 1.5% of a surfactant system to the treated
pulp,

wherein the treated pulp may be utilized in a paper making process to produce
sanitary paper products.

15 13. The method of claim 12, wherein the surfactant system comprises a
mixture of nonionic and cationic surfactants.

14. The method of claim 12, wherein the treated pulp is at a papermaking
consistency ranging from about 1.0% to about 0.01%.
15. The method of claim 12, wherein the pulp comprises cellulosic fibers at

20 least 80% of which are coarse fibers having a Kajaani coarseness greater than 17
milligrams per 100 meters.

16. The method of claim 12, wherein the pulp from the newspapers has an
average fines content of greater than about 45% prior to treatment.
~ 17. , ¥ The method of claim 12, wherein the pulp from the newspapers has a

25 Canadnan Standard Freeness of less than about 200 prior to treatment.

18. - The method of claim 12, wherein the pulp from the newspapers is washed
so that the fines content is reduced to less than about 30%. '

19. A method of modifying pulp from recycled newspapers, comprising

pulping newspapers in water with agitation to produce a pulp slurry;

30 introducing the treated pulp at a papermaking consistency into the headbox of a
paper making machine, the pulp having a fines content of less than about 35% and a
Canadian Standard Freeness of greater than about 350; and

adding from about 0.05% to about 1.5% of a surfactant system to the pulp,
wherein the treated pulp may be utilized in a paper making process to produce

35 sanitary paper products.
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