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Base paper for laminated plats, and laminated plate

Ahgtract

PROBLEM TO BE SOLVWED: To obiain 2 aminated plate which is excelient i difvensionist stabili
rasistarice b hagt, snd slecisic properties, by forming prepregs by using s base psper for lamination
mads of 3 specific barmbov pulp-consining cefivivse fbers, Braimsting sad thermo-comprassing the
prapregs. S0LUTION. A mixed puls shurry containing 10-80wi.% of Bambess shurry from which
micrafine fibers of <=0.2mm lengin i3z remeaves leas than Siwt% coatent and 2090w % of wocd
pulp is subjactes fo sheet making tv prepsrs Base paper for laminaticn. The famination base papsr Other languages: Jjapsness
is impregniated wath & tiermoseiting resin, {0 exarnpie, @ phensiic resin or epoxy rasin, hested and
dried tharehy wroduting prenregs. These prepregs sre lsrminsied snd thermocomressed 1o give the
ohyiective laminated pigte,

Current Assignee : New

Classifications

Woridwide applications

§ Organic instrating materal consisting of two or more materiaie, £.g. wa or ricre

i i ! RSN 53
polymers, polymer + filler, + reinforcernent reinforesd, e.g. by fibres, fabrics

Application JP25452698A events &

1956-38-28

1826-09-28

1958-04-21

Status Panding

Claime {4} Hide

{Clairel 1. A base raper %o 2 laminate oamprising celulcss fibars, wharein the celiulcsn fibers comprise bambon puli. 2. The hamban pulp having g ceflidoss Hibsr cortent #f 10 tc
B3,

‘The base paper for laminated doard sucording ta clsim 1, wherein the base paper containg 20% to $0% by weight of woed piip. 3. the laminated base paper secordiig to cigim 1,
wherein the contant of the fink fibers hsving 2 Ther iength of G2 mmor fess inthe bambos pulp i5 2% by weight or fess. 8. 4 lrmingte obisined by laminating a prepreg impregnsied
with a therrrosetting resin on the lsminste bssa paper according o chaim 1, 2 or 3, and molding the ismingte.

Begeription
E3EX VAL 1233 D CSORIPTICN 337 THEE INVEN TINN
{acoi}

BACKGROUND OF TiHE INVENTION 1. Field of the lnventiun The present inv-zntion refntas 10 a base pager for iaminated bozrd and 2 faminated board using the sams, and
mars oarticuiany, 1o dmensicnal stabifity, efecirical characieristics, and the fika.

The prasent invertion refales 1o 2 laminsts base paper and » laminate suitable for producing alaminate having good heat rasistsncs,
facn2}

2. Description of the Refzted Art A conventianai taminate, especialiv 3 faminate for a printed wiring board, is prepared by imoregnating 3 'a e Hase papsr with a
thermosetiing resin such 85 2 phenolic resin or an epaxy resin anst heating and drying the samm o form a semi-cured resin. (This is referred tc as s preprag), 3 purality of
the prepregs sre srminasted, and hotpress mioiding is perfunimed, Such a printed wiring busrd is retstively inexpensive ang alisinst savisfies the prrformance for usein
ardiriary elevtrie of electronic devices, and thus is widely used mainly for home eloctric spalisnoes. However, inwcent yesrs, sinog elsctic padusts havebecome fighter,
thinnar and sralier, the mountisg density of abactric produnt prris such as iCs, capacitors, and rasietors has increases, mud the conducianr patters of printed wiving have
hecome finer. Furthermore, with the entry of home anpliances manufacturers into indusirial equipinent and the trendt toward dawer pricss, the
in fizicds that were previously impussisle with paper base materials is expancing. For this reasen, demands for not only dimensionst sisbility but 2lso improvemests in
slectricat ctrasteristics, bagi resistanos, snd the fike, of & tamingte rmade of sapsr 83 2 base material, have becoms strict.

use of papar baze materials

Conventicnally, laminates base paper, bieachzg kraft oulp trom hardwood and {LRKP) be used in non-beaten pepsr, to paper of fow density of the arder (1.85--0.553 / om 3
b1 general, when elestrivsicheractaristes and beat resistancs are renuirsd, pulp for disselution of nulp having a high acellifase contert such as catton firter is used,
However, these pulp fbers are remarkabiy bent and twisted, and 1B

There is 3 problent that the dmensional stadifity of the laminated board is significantly nieriar to the basge paper by KR To sclve this, LBK

fn the sroduction: rrocess of P a method of recucing the nemicellidos: content o puln by specific digasticn, Meaching conditions o anzymatic treztment {iF-A-6-
146143, JP-A-§-257838)

€10} had heer praposes. Bowever, i thess techrigses are used, the hest resistance and the elsctrical praperies can he improved while maitaiting the dimensional

sishitity of te LBRP bt the hest rasistance snd dewtncal gronertins 3s exzceliant as cothon finter and dissnbving peli cannat be nbiained. 8n the other Hand, mixkis
ardinary LBKP and puls having a high a-cefiulose conterd such 35 nter was also studiad, but the dissdvantages of both were rsther large, and the expestad affecis could
1ot e obtsined.

Jtenazy]
Kimberly Clark EX1002, p. 1035
PGR2026-00078



SiMMARY OF THE INVENTION The presznt inverition sofves the shove-mentioned orebiems and provides a laminate having goud dimensionat staslity, heat resistancs
and slectsical orcperiies, ang @ laminate base paper suitable for producing the faminate. With the gual. In view of this situation, ite present inventers have studied various
puip fibers in order © improve the neat resisisnce md efectricst propediss ofthe lanunate As & resul, the laminate made of bamboo pulp using bamboo sulp 2s a1aw

rateris! hes & dmernsicnal stabifity. i was found that the bafanve betwaen heal registance and elecirios) propertios was axtremaely exveliert, grd the present imsention
was compieted.

fonos}

‘The present inventnn nchades the Tolfowing aspects [ A base papar for a laminate comprising cefiose fbers, wherein the calicse ibers somprise bambne puln. £2]
Celiubnaa filrer is bamboc pulp 10 10 80% by ¢
And the faminated stencii maper acenrding te {1, which containa 20 to 30% by weight of wood pulp. i3] The zontent of fine fibers having & fider length of 2.2 mra or less in
bamboa pulp is 5% by weightor less |1

Or the famiriatess boari base paper sccarding 1o [2] {4] Alaminate sbiainsd by faminsting a preprag impregriated with 2 thermesetting resiiion the laminate bise paper
aceording to [, £ or {8} and molding the laminate,

focus)

CESCRISTION OF THE PREFERRED EMECDIMENTS Bambro pulp iz mainly us=d for calligraphy paper, art paper, art matasial papsr, speaker cone paper, fancy papar, #tc.,
because vamboa puip has maore rigit tibers and higher v auscrbency than wood piulp. Howevey, it is not used at alf i the laminated Dase paper. However, the pressnt
invertsrs have found that laminsted base naper using kambos pulp s very excellert The hamuso puln used in the present invention inchades bambua growss from
rhizomes, saeh as Mose harnbor snd bemboo, and chemicat pulp cbtaised {from Bambos gown Tror a stean, and has fiber strangth, digesybifity, Sleaching propery, sad
impurities. I miking is considerad, hambae pulp from bambaoo conked by aikall cocking, kraft cocking vr sulfite cooking s prefarrad. The hambon pulp content in the
taminated bass paper of the presert invantion is not particutarly fimited, and is aporepriately adjusted according to the rmateria: to br combined and the reguined g.aiity.
Akhough the Dase paper for a iainate of the oreseat inventicn mainly contains netulose fiters, cellulnse fibers other ihan tambos oulp can be used in combin
Such cellutese fibers are not partivularly imites, and chemicet puip obtained fram wood chips, machanicsl puip, linter,

won.

Nosi-wood pulp such as bemp and kenaf, pulp for dissotution and the fike csn be used, and Blesched kraft pudp using hardwood is particutarly prefarable. Furthemmose, 3¢
o material ot than the cellfuse fiber, synthetic fbers, incrganic iders, fillers, varicus guxifiaries, 2nd the fike can be saprupnately biended acmding to the desied
quality.

{0007} 1 i prafecable i use Bamboc puip it combination with wood fdp fror broad-leaved traes, since & base pspar axcafient in formation can e ohtained. Howavar,
the bamboo puip content is low, e effects «f the rresent inventon may rot be sufficiently obtained. More pratferatly, the ceftulose fiberis 70 to 80% hy weight of
bamboc pulp and 23 (o

Cenising 9% by weight. bt inis case, further sulp may Be cortaingd.

Furiher, bambso pilp has 3 content of fine fibers having a fiber length of 0.2 mm or fess of about 10 1o 20% by welght 35 compared with wood muip ur the bke, bt
preferably has afine fiber conteent of $0% by weight or fess. Mara oreferably, the arient of fine fibwrs is 3

8y nesfornung the fing fiber ramoval ireatmant S0 28 1o be not mises then the weight¥, #i of the dimensionst stability, heat resistance, and electriv charsctosistios are
improvad. The methnd {or remuoving the fine fibers ia ot partic.dariy lirited, 3nd examples theracf inchide 2 methad By 3 serean treatmert and a smethod By cantifugal

gehydration threisgn © wire.

13508}

EXAMABLES The pregent inventian will be deseribad in mare dewsil with refarence 0 the following Exsrmntes, Lyt it should be understond that the present invantion i3 by ne
means restiicted therato. The percertages in Sxamples and Comparative Examples all indicate weight%. The barmbooe pudp wsed in the gresent invanton, the methed for
rameving fine fibers of bambes puln, the methed for rmeasuring the fine fiber content of tarnhoc pulp, the methos for evaiuating rasin impragnation, the methed for
manufaciurieng 8 faminate, and the method tor evaiuating the dmansional stabifty of a faminzts are as folicws. i s Bambao gigp Bamboo puig used in Exarples andt
Comparative Exsmples of the present invention is:

‘The conditions of pulping with Vhai barmbon pulp {Thaiiand: Phoenix covked product) are ss follows, Kaft cooking is performed in the Kamiya continuous digester and
the bisaching seguencs G-

Alter pleaching with EMD, a paper mifing treaimen: was pariormed 1o abiain a dre pulp steel. Fiber length f abtained bamzes pulp 0.2 mm

The toltzwing fie fibar cantent was 14%. This barmboo pulp was bambzo puip A, and barnbze puip chiaines by the fine fiber removal mathod descrived belw and having
atiber tengit ©f 0 2 mm or less anc 3 fine fiber contznt of Q5% by welght waz bamboo pulp 8, ans bamboo ip A and bambro pulp & were 7:20. Mixed at 2 7a80 of

8 2rmm fher kength

The harmboe suip prepared to have the following fine fiber content of 4% by weight B refered to 4 bamboo puip .

& methed for remaving fine fhers from bambos sulp & mathod for remaving Fine fibers from bamibon pulp is descrires helow

Using a fiber fength sieving machine {trade name: Bauer sieving machine / manufastured by Tozel Seiki Co. Ltd ), the waler nisctivn amamt was 8.21/ ¢

The mixture was stined under wate: 7or 15 mireites to remaove fibers passing trcugh 156 mesh, Messwement raethod of fine fiber curtent of bambes pulp The
measweman: of fine fiber content of bambog puip was perfarrnes by image analysis of a fit
name FS

-26i0, manutacturad By KoulAAN (o, Lid}, the fiber length and the Hiber width of cach Hiber are msesired, and each fiver is weighed from ihese values, wherehy the
contert (weight) of the fine fines Biaving s fiber fength of 0.2 nun or lees is obtained. %).

r orofactian ciagram. Fisar lergth diswibution raeesuring instrument (rade

vshuation mathad of farmation The evatustion of formation was svsiuated in three stages: (R L} for thnga which wars gaog by visuat absarvstion, () for those wiveh
ware sormewhat bad tul hae ne practivad problers, snd (x} for thoss which were et pracctioss for practios] uge. evshuater).

A method for producing a laninate is ferformed Dy impregnating a laminate base saper with 8 convaercistly availsble water-scluble pherol resin (rsde name: Shaunot
BRIL-2854 ¢ manfaetured by Shows Polymer (o, Lid) By drying at 3 temperature for & sinuies, # prirsary preprag having # resin 1o hase material ratio of 15835 was
prapared, and 3 commarcintly available sil-rnsdified phenot resin {frade nerme: Shaunal 8LS) was addad 1 the primary prepres.

-3122 / Showsa Polymes Co., Lit} 2t 108 ° C.

Ata termperatire of 5 minutes (¢ prepere & prapreg having a ratin of resin snc rase materia #*both water-solubie henal resin znd odnoditied pheriof resin of 50:53.
pdexd, eight prepregs were laminated, and 160 kg /7

& phencic resin lanunzte was cbisined by pressure motding st H cm 2o 60 MinReEs. Feglyation mathad of gimangiongt giabilie of lrrinate The sysiiepon method of
Girnensions! stabifii ol ihg lerminate was perfarrned by messwring @ dimensionaf change ratebsy the following rmsthod, Span 200 on faminate

mm, and measur 2 e dimension batesen the gauiges before ang afterheating / cooiing with & high-orecision wwo-dirmensiona! coordingle measuiring devica (tade narme:
Digita! Reader DR}

580D/ Dainizpon Sereen Manutacturing Sa, Li). The dimensional chinge rate a is sbizined from the falicwing equation. Wher 2 hand-made shest is used, there isne
anisstropy inthe sheel ang the average value of fuurpointsis shewn. Fundamentally, the closer the dimensions chiange rateis 10 1)%, the better the gimensioral stablity
ima )=l -h 3/ gl x 1001 5. length Batween gauge points before hewing snd Cooting. L 7 lesgth between gauge marks after hast reatment &L 180 7 for 1

hour,
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Evzhugtisn method of heat resistance of laminate The heat resistance of the 3minzte was measured by measuring the salder heat resistancs by the following method. A
test piecs (28 mm x 23 mim} was immersed in @ molten salder bath (2807 £, 1 ° C), and the tirne until & pcppr‘g souns was reasursd, This time {second) was uses as
anindexof heat 3?0!\10”"‘{" The hrg?wrthevahm tha better the i:e?i gt i } P agig

Exampie 1 & pulp shity compesad of bambao pulp A was mixad with a metamiie resin (ade name: Sumiretz Rasir: ACB / Sumitoms Charninal On., Lid)

1% with respect tc aulp and hand-made i 2 iatoratery squars hand-miaking machine to nbtair a basiz weight of 126 g/ m % 3ad 8 density of 4.5

£ G weas obtsined, A larminaie wis pressed using e lsminste bese papey, rople 2 Exvept that Bambes puls © was used ingtesd of bamboov pulp A
A jaminate base paper and a faminats wore abiained i the same marner &8 in Example 1.

Frarmple 3 Excawt that bamboo sulp 3 was used in plave of kamboc puip 8,
A faminate base paper and a lsminate were ahbtained i the same manier =s i Example 1,

Exampia 4 8 puls formuiation was Barmboc puip 8 15% wnbeaten Maached krafk puip from acacin woed from Sauth Africa {harsinatter simply LBK}

A faminate pase paper and a kaninate were abtained insthe same marner as in Example 1 except that 85% was also used, Examnpie 5 8 laminate base paner ard @
fzminate were abiained in the same rranner zs it Exampbs 1 cxesept that the fudp content was 75% bamioo pilp A and 25% unbeaten blezched kra®t pulp from acacia
wood fram Souih Africa Examole § A faminate base peper and a aminsie were abtained it the sams manner 3s in Exampls 1 exespt that the pulp was blandes with
bamboe pulp A B3% and unbeaten blsached «raft sulp from South Alrican acacie wood 15%.

Cemparetive Exemple 1 Instzad of Damboo puld A, unteaten bleachsd krsth pulp (LBKP) from acasia wood trom South Africa was issed {150%).

Excep: for using, @ ismingte base paper and a lsminate were abtained is the same manner ss in Examale 1 Comaarative Exarspie 2 Cotton finter aulp was eplaced with
barnbow guip A {1

(00%), except that a inmingts base paper and & laminate wars obtained in the same manner 35 in Exarnple 1. Table 1 3hows the evalustion resufis of the imminales
obined in the examgplas znd the comparative sxampies. The fine fiker cantent of Damboo pulc Ais 14%, the fine fiber content of namboo pulp 8 iz 3.5'%, the fine fiber
content cf bamboiupulp £ is 4%, LB

The Tine fiber vontert of KP was 2.5%. As is slesr from Table 1, when LBKP is replaced with finter oulp. heatresisiance and el?r"nchp'cpﬁ'nes are improved out
dimensional stability is detetivrsted { \\,c":paﬂson hetww s.f:r“pem tive E'x.sr“ple T 3 vamparat.ve e

and elottrdcal mropertes
heat rezistance and slectricat ;)rcp-.-r-.ies are improvec {companscn between Exumpie H and Examples 2 anit 3). Further, when bambss pulp anit LBKP were uszd in
cumbination, 3 tamirated bastpaper having geas formation was obiaited.

{0018}
[Table 1}
{18}

As descrived shove, the pregent inveation has an effect of providing a laminzie base oapsr mast sultasle for pravucing a taminate having guod dimensional stadifty, hest
haractaristies of the fanunete. theelore, ite industnad sigiificance is extremely fatge,

resistanie aned dlectic
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A security paper containing red algae fiber and 2 methed for manufacturing the sams

Ahstract

PURPOSE: Security paser inchiding red algas fiber and 2 mamufaciuring method thercof are provided
to easdy distinguish suthemicity of the secuarity pagser by canfirming difference of raw materials with
amicoscape. CONSTITUTION: A mznufachring metiiod of seuurity paper inchiding red algse fiber
inciudes the following steps: manufacwring mixed paper by mixing cotton fiber snd the red aigas
fiber; impragnating the mixed paper in an irapregnant inciuding polyvinyt alcshol, the starch and
gelotin; and srying the impregnated mixed fiber The red slgae tiber o7 3 ~ 30 weight is inclsded in | Other languages: ¥avesn
Phemixad papsr.

or

Inventor: §

rnages {53
Worldwide applications

AWNE KR

Application KR1820088'1 288734 events &

2BNE-1247

20081217

28100628 P

Classifications

P dnsuments, Prionty ang

O Agerts facilitating prost of genuineness or oreventing fraudident alieration, a.g.
for security pspear

Claims {8}

in the security caper manutfaciuring methad, A mixed papsr manutacturing step of oreparing a mized paper afer mixing cutton fiters and flushed fivers; An impregnistion eatment
siep of impreqnating the prepared mixed paper with an impregnating agent containing polyving slcohiol, stareh, gelatie: ane a drying step of drving the inpreghsted mixed paper. A
sethod of masufactiuring s seswity psper containing redness fibers. The mathod of clairs 1, i the mixed paper manufsctuning stes, the red fiber is charsctatizad in that 3 10 3%%
By weight cormpared to 100% by weight of mixed paper, A method of manufaciuring 38 secwity paper containing redness fibers The method of claim 1, in the rmixed paser
manuisciuring step, the mixed paper 's mixed with oxttan fiber and red flush iber, snd than dlutend with water te a final fead concentratiar: of 8.7 1© 0.5%, and then produced in g

a8 zaper o1 a wet paper leyer forming awetland leysr using a former or circutar et paper mactine. Sharactarizad i ihat menulaciures by, A method of manufaciuring a seourity
paper eonieining redness Abers. The methad of cleir 1, In the mixed paper manuissturi: & mesthed
of manufacturing 2 secuity panes containing redness fibers, The mathod 0F claim 1. In e impregnstion reatmernt step, while maintaining an saueciss solution of polyvingt sloohiot,
starch, goigtin digsoived at § 10 7% by waight at 3 tamparature of 47 14 53 © G, the preparad rofxed paper was impregnated for 20 1o 40 seconds, and then excess was removed.
Characterizad In that 1o immerse the mixed pamer iz - 6% Dy weight of dorax sudutian for 3 to 7 secands and then 7emove the excess, 4 mathad of manufacturing a security paper
sontaining redness Hbers. In security papsr, it is produced by the manuiacturing methad of ary ane of claims 1 10 &, Security paper cantaining redness fivers,

step, the eotton fber is reated by baating 2t 40 ~ 70 * SR degree o Freadar

tad from Ko

Deseriytinn
A gecurity paper zontsining red algas fiber and a mathed for menufacturing the same}

The preaent iweantion oan De cleaily distinguished that the use of rad fihers in comparison witfs the taper made of 100% coton fiders by mizing the red fibers in the raw
rentiation gt igh magritication and fow magnification fy the micraseope, ¥ orty made of catton fibers The cpacity iz higher than that of the opacity, ard the
decrease 1 cpacity is small, arnd the increase in porasity fue 1o the wrinkis westment is much smsfier in the changse in porasity due to the wrinkie resiment, which is are

matariaf diff

of the methods for evatuating the durabitity of sarknotes, and thus the resisisnce to the wrinkis reaimant, The prasent invention relates 10 8 sexurity paper comprising
red fiber and sxosiient in durabiiity aned @ imanulaciuring methnd theraof,

As a techr:aiogy For 2uthentivating sewurity oapers such as banknotes, & “securiy paper {Eorean Patert Publicatinn No. 18%3-Cn35823} applying a reflectance arsording
to tight using a metaliic: irember anc 2 flusrescent saterisl has been disclosed,

in addition, as security slerments, hidden pletures (siiver mark, watermark), security thresd {senurity thresd) and security fiber {sevurity yamm) have been uses,

The abuve tachnologies wers applies tothe surface of the maper as ihe picture, thread, and zolor yarm as deseribed atcove. Az the anti-couniarisiting technchbogy of papsr
marey has develuped, the courtarieit technuogy nas been davaloped, ind the courterfes technology has been deveiopad te the above faciors. i s a situarion that
rewsires.

On the other hard, 58 a techniqus refated to the red fiter, '3 methad tor prassucing pulp Lsing red sigas’ {Karsa Batent Puldicstion Na 16-0754858), which is 10 mske pudn
using red algae, 'a mathod for producing pulp using thick red skin (Korean Peten: Pubkcation Ba. 10-081 1186}, Puip made of red sigss and its manufectuning method
(Korear Paert Publicstion No. 100811193} and the ike have Dean publisher.

These techrinues are chsractanzad inthat red algae sra inynersed it an soidic sguennus solulicn to reraove eslcium carhonst & formad an therad algae shell, sad gl
aompenents 316 removerd by a sakvant 1o solled snd rermant the residue, whinhis then puiped,

Sueh teshnisues are b prepare pulp using red alges using the mass produstividy and ecofriendly aspects of red algee.

Despite the shovementioned technelngy fur flushing ficer, it has not been apotied 55 a ccurterfeit pravention technoiogy of security papers such as bankrgies using red
slgae yel, and when rriked with antton Tiber of security paper, apacity is increased and wrinkles cas be prevenied. This is not known,
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For the sbave raassas, inthie manufaciure 8¢ security paper, 8 is necassary to doveion 2 security paper manufasturing techinolzgy including Hlushing Hiber that can identify
the counterfelr because 8 can give a differentiation of raw materiais withaut significantly affesting the paser prosertizs i the existing fiber compasition, Do

Security paper comprising the red fiser of th ntien and its mamfaceringmethod is to soive the proiems caused i ihe prior art as descrisad swove, by
checkig the differantiation of the raw material by the micrescops by produsing 2 security paser by mixirig cutton fisers and red flush fibers By making it puesibie is
facifitate e authenticity of the security paper to prevert forgery of the paper,

pregent iy

¥ addition, by miking the finer fushing fibers comparad io the case made with only cotton Tibers to 1l the pures with fine fushing fibers 1o improve the ooacity without
adding & nosgardc fller i the same basis weight.

31 adgdition, the inereass in poresity in the ahanges in pornsity dus ta the wrinkle treaiment is io pravide 2 mathed of produicing 2 ssewrty paper excslient in duratility with
exceflent resistance b the wrinkle treatment.

Sacurty paner manufsniuring method comprising the flushing fler of the present inventios, in order in sulva the shovs teshnical problem, 3 mixed paper manulasturing
step of mixing the cotton Thar snd the flushing fher ta produce & miwad paper; An impragration trestnent step of impregnatng the praparsd rived psper with 30
inpragnating agent centaining proiyvingt alechsd, starch, gelatin; it is configurad e include; drying step of diying the impregnated mixed psper.

A st in the miiked paper manufactuning step, the red fiber is characterized in that & 1o 80% by weight comparad 1o 100% by waight of rived paper

i the mixed paper manutzcturing siep, the ostion fiber and the redness fiber are produced by dit
a lamination methed of forming & watland layer with a Tosrner oF circutar net paper mae

0 (81 ~ (8% ot the Snal fzed concentration, and then produced by

by addition, the coiten fiber in the mixed papar manufacturing step is cherawterizad in that ireated by beatng b 40 ~ 7 " 8K fras water,

3n agdition, the impregnation treatmert stepis while ‘moregnating thie prepared mixes paper for 20 10 4Q seconds while maintaining isn egusous satution of palyvinyt
alcuhol, starch, gefatin digsalved in 5 t0 1% by weight at a temperaturs of 47 - 58 ~C, and then remove the excess, 4 to 6% by welght afthe borax schition is characterized
in that the srixuire is impregnaied for 3 1o 7 sevonds and then the excess is remeved.

According tuthe prasent invention, it is sossitie to prevent the forgery of the paper by fadilitating the authenticity of the security saper by making the dfferentiation of
the ww miterial by the sicioscups by mixing the cotion fiber 3nid the red finer to malte e senwity psper.

by sudition, by miking the finer Qushing fibers compared i the case made with oniy cattan fibers it is possibie to improve the opacily without the addition 51 an incrgaric
fiter at the sarne basis hy fitkng the pures with Tine Tushing Thers,

i1 agditions, the increase in poresity in the change of parastty dus to the wrinkis treatment s much fess excelient rzsistancs o the wrinkie treatrnent is pravided 8 methad
o3F oradusing & security paper with excelient durabiity

Hersinstian 5 metiod far smanufseiring @ secunty paper inciuding the Sushing finer of the prasert inventnn will he sescrihed in detail with reference 10 the
ancompanying drawings sod phoios

1. Mized paper manufactuning step

Afier mixing the cotion fibers and Rushing fibers to prepare a mixed pager.

Red =lgas zre rad o7 purplish sess or freshweater plants, and we can easily find zeswsed, wood, stone, gambling and noodizs.
Thesa red slgae grow S0 fast (hat thay grow up to 3-7% of thelr hady it a ¢ay and can harvest up 1o {ve times a year

Gince thare are 8 mamber of Krown tachnigues for axtracting rad fiber from rad alyse, description therenf will be amitted,

Such flughing flers sre preferably used by dissociating the purchased produ in water 23 % by weight,

Cetton tibers are prefersbly prepared by treating the ireated meterial with 3 degrae of fraedam {or high degree) of 401 78 ¥ 3R.

Adter preparning the rec fber znd the cottan filsr 10 prapare a mixed papser Dy mixing the cotton fiber and the rexd fider, wherein the red fiber Is mast preferably contained §
¢ 30% by weight compared ta 150% by weight of the mixed paper

The production of miked papar is made dy mizing the cotton fiber snd the tedrass tber and difuting 10 8.1 ~ £.5% «f the final feed concentratian using watsr, and then
manutaciuring it in a grass paper o forming 3 wetland tayer with s former of sircidar et pazer machine. |

At this tirae, it is praferzbie to use 3 stendard of about 15¢C mesh for the network nside the paper.

Spacifically, sfter the mesh is instafied in 3 oytinder of 8 ceriain height, @ mixiwre of catinn fibars and redness i
of cotton fbers and flushing fiders inta tha cylincer %» prepare & mixed naper.

a7 is powrad Mo the cvlinder By pouring a cilutad ticuid

2. impregnstion Treatmert Sleg
The prenpaied mixed paper is impragnated with an Impregnating sgent eontaining polyvinyl afeohol

More specifioslly, (e polyviny alvohal salution dissotved 31 510 7% hy weightwas impregnaied with 3 mixed paper prepared while mainiaining the temperaturg of 47 te
537 CLior 20 w 40 seconds, and then passed thraugh a compression rell fress (o remove the excess polyvingt sleotiol solution, do.

Ar s time, the coneentration of the polyvingd alooho] setion indicatss the cuntent of nehyving aicshel 1o water on 2 weight basis

¥ is prefersbie that additives, such as ursg, gelstin, and starch, are adied to the said polvvinyt aicuhol aguesus solution.

passedihrough the compression roli press to remove the excess borax schition.

The horex sciution may include, in addition 1 borax and watey, givoerin, 2 thickener, and the fike.

At thiz

me, the comting amourt of the impregnar is neaferahly to be & ~ 7 g/ nf on the dry paner drv basis,

i addition, the pressure of the comps

saion roft prass is praferably 216 4 kgf Fam 2.
. Prying Biep
The impregnated mixed paper is dried,

# i prafarable to dry for 2.3 minutes using a dryar sw that & drying tempersiure may ba 50-120 dagrest, Preferably surface temperature is 100 degreeC.
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the present inventhan will be described in msre detalf with reference i the folicwing examplas snd comparative exampizs with raspacrte a method for
0 & seaurity paper including the redness fivers of the oresentinvention, biit the scopes of the present invertian is not §mites therets.

manusc i
Exarmiple 1 Preparaton of Security Paper Containing Flushing Siuer °

#ior mixing T 0% by weight of redness foer to cation fiser reated with 55 £ 3 ° SR, diluted to 0.5% of final paper conzentration, mixad paper was preparad using
tebaratory sircutar paper.

in aadition, the surface treatment soluticn was prepered with e solyvinyd slcohol aguesus soiution dissoived at 8% by weight.

The mixed paper prapares while maintaining the swfaces treatment sofution at 50 # 3 ° C. was impregaated in the swfare treatment sciution far 28 seeancs, and then
presaed uncer the conditions ot @ normpression ref: preas of 3.2 kgl / org 210 mmcve excess.

Thersafiey, the mixed Daner was impregnates in a borax solstion having & concanyation of 5% by weight for § seconds, and than compressed undar 3 condition of 3.5 kgf
¢z 2 of 8 compression roff press o remove Xesss.

Bfor the impregnation process, the mived paper was dried at 100 * 0. for 2 minutes 1o jwaoars 3 sacwrily Haper having 2 basis weight of B8R+ 4 g/ m 2.

1 1
vHer weaving sottan fber troated with 85+ 3 ¥ 512 &4 8.5% fingd foed concertration, wetlands wers prepared using  lsboratory ciroulsr sheet.

{in addition, the surface reatment figuid was prepared with the pelyviny! aleshef agueous solition melt | dissolved in & weight®.

The wetiand prepared while ining the surface trestment sofution 8 5C 2 2 © T. was impragnated in the surface treatment solition: for 30 seconds, and then
compressed under 2 vondition of 3.3 kgt / om 2 of 2 compression rolf prass (0 remove exness.

Thareafter, the mixed naper was impregnated in @ S wiS horax solution for § szceniis, and then compressed under 3 conidition of 3.5 kgf / om 2 of a compressisn roff
press 5 remave sxcass)

After tha impragnation process, the mixed paper was dried al 100 ° C. for 2 minutes to preqare 2 seourity paper having a basis weight of 88+ 4g/m2.

Experimental Example 1 Paper Physical Properties

The security papers prepared in Examples and Comparative Exemptes were subicted 1o humidity coniral for 24 hours 81 22 ° €. and 50% of condiions, and then the
omacity was measurec accarding to 18U 2471 and shovwar in Table 1 below.

«<Takie 1> Property comparison

divietar:
Redness fner content (% by weight} bupragnation amount {g/m 2} Gpae

it (%) Gpacity Reduction ” Paper Impregaation Fapsr sbsolute Reduction Exampie 13 6.1 986
98.0 0.2 0,6 Comparative exampie 8 5.2 884 951 1.3 1.3

* & means the degres of spacity reduction sfler inpregnetion sestment o origing] pager.
The apacity of the paner produced i the exarmple was 93.0%, higher than that of 95,1, which 18 the apacity of the paper produced i the comparstive example.

in acdition, i the case of reducing the cpacity by the impregnation reatirant, it was found that the reduction rate was much smailzr than that of the comparative
exampte,

Experimental Exampte 2 Dvatuation of Resistancs t© Wrinkle Treatmant

The wrease treztment wasz perfarmad cight imes using the wrinkis azparatis 3s shmwn in FIG5. 2 te measwe the porosity of ths Bendtsen method te avaluate the
resistance to e wrinkle treatmens.

Ag @ resull, it was found that the paper with 18% redness fiberg was more resistant to wrinkies.

Avcording 1o <Table 2 anc FIG. 2 graphing the same, it was found tratihe degree of increase in porasity by the wrinkie treatmant was much greater in the case of 4
comparative examisde consisting of cotton fibers oniy.

<Table 2» Porosity Changs
Mumber of times Pososity (ml. / min) Comparative example Example B0C 250411 4520882512

Comparing porosity values sfier 8 times of gofi trastment, & was 2% mib 7 rain 1 the comparstive exsmpte, while the vabue was rauch smaffer as 12 el / i i the
axample, which is excelient i resistance i wrinkle reatmeant and consaguently exceilent i durability. Soulc,

Experiimental Exgmple 3 Haction Mivruseups

The sesurily paper of ihe embodiment was teken with 2 high magrification and 2 iuw magniication by Using an lectron microsespe, and the phetographs of FIGS. 6 ard
& waig showi,

figure <1 is a photograph of the surface shsarved at a high magriticstion {1000 fimas), 1 can be seen that the fiber representad by 30 s a redness fiber, hes a large
difference in the widih of the fiber compared o the cotton fiber represented by @ an smocth surface.

On the other hand, the fivers marked with @ are cattan fhers, and the fisars are peefed on the surface due to mecharics! reavmant i a stete suitshie for produsing
papser, and a ot offine halr is generated

Figure S is a piotograph of the surface of the same caper at a fow magnificatian (200 times). it can be tesny seen the difference fram: the soticn fiber aven atlow
magrification.

Thatis, i the raw material dfferentiation by the misroscope, evenin the paper of ive example in which 10% ty weight of the flushing fibers were mixed. it was clearly
digtinguistied st the Rushing fhers were usad s compared to the papet made of anly 100% of the cotton fhers,

Qifferentiation a1 low magrification was excefient as wel as differentiation at high megrificstion,

fn the mresent invention, the security paper containing the flushing fibers may be used in the manufacture of various security paper, but mest preferabiv used inthe
mansfaciie of banknotes or henknste paper.

1 ie & procass papar showing 8 secuwrity paper and a manufacturing methas comprising the fushing fibars of the present invantion.
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Figurs Z is 8 photograch showing 2 wrinkle apparstus used as an experimemal apparatus in the present invent

Figupz 3 is 3 graps showwing the porosity change scoarding o the numisr of times the wrinkles of the sezurity papsr cartaining the flushing Hibers of the present

inventian.

Figurs 4 is  photogrash taken with o high magnificaticrs micrascore the surface of the secirity saper containing te fushin

fiberss of the present fivention.

Figura 5 is 8 photogragh taken with & low magnification microscope the surface of the secirity paper containing the flushing fiberz of tha present inventicn.
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SOFT LAYERED TISSUES HAVING HIGH WET STRENGIH

Background of the Inventiop

In the manufacture of tissue paper useful as facial tissue, bath
tissue, paper towels and the 1ike, it is well known to use various
additives to enhance the properties of the product. Such additives
include wet strength agents, which can be permanent or temporary, and
debonding agents. As the name implies, wet strength agents impart
strength retention to the tissue sheet when it becomes wet by
creating or retaining certain fiber-to-fiber bonds that withstand the
presence of water or moisture, which is particularly useful for most
tissue applications. Temporary wet strength agents are especially
useful for bath tissue, where wet strength is needed while the tissue
is being used, but is undesirable after the tissue has been flushed
into the sewer system. Debonding agents are desirable for the
purpose of enhancing the softness of the tissue sheet by reducing the
number of papermaking bonds between fibers and enhancing the surface
feel of the tissue.

However, the action of debonding agents inherently is counter to
the objective of the wet strength agents, since the debonding agents
can prevent the wet strength agents from forming the desired bonds.
Hence there is a need for a means of combining wet strength agents
and debonders which minimizes the counterproductive interaction of
the two classes of chemicals and enables the manufacture of tissue
sheets having the beneficial properties of softness and wet strength.
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Summary of the Invention

It has now been discovered that debonding agents and wet
strength agents can be added to a tissue sheet in a layer-wise
fashion to maximize the effectiveness of each additive while
minimizing the interaction of the additives with each other. This
enables the papermaker to take full advantage of the properties of
the additives and the fibers within the various layers of the tissue,
resulting in a soft, yet strong, tissue.

Hence in one aspect, the invention resides in a method for
making a soft tissue sheet comprising (a) forming a layered wet web
of papermaking fibers using a layered headbox, said layered wet web
having a first outer layer, a second outer layer, and at least one
inner layer, wherein the two outer layers comprise predominantly
hardwood fibers and said at least one inner layer contains a wet
strength agent and comprises predominantly softwood fibers, and
wherein at least the first outer layer contains a debonding agent;
(b) transferring the layered wet web to a throughdrying fabric
wherein said second outer layer is in contact with the throughdrying
fabric; and (c) throughdrying the web to form a soft tissue sheet.
The resulting throughdried web can be creped or uncreped. In an
alternative embodiment, the layered web of step (a) can be dried in
accordance with conventional "wet-pressing” processes wherein the web
is carried by a papermaking felt, pressed against the surface of a
Yankee dryer, dried and creped to produce a soft tissue sheet.

In another aspect, the invention resides in a soft layered
tissue comprising two outer layers and at least one inner layer,
wherein said two outer layers contain predominantly hardwood fibers
and at least one of the two outer layers, such as the airside layer
(hereinafter described), contains a debonding agent, and wherein said
at least one inner layer contains predominantly softwood fibers and a
wet strength agent. The tissue can be throughdried or wet-pressed
and can be creped or uncreped.

As used herein, a "debonding agent" is an additive that enhances
the softness of tissue paper. The debonding agents may accomplish
this by a variety of means: a) by interfering with formation of
hydrogen bonds, such as with fatty quaternary ammonium compounds
(debonder); b) by increasing the lubricity of the fibers and

-2 -
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increasing flexibility of the web, such as with fatty acid salts and
derivatives (e.g., fatty amine derivatives) -and silicones;

c) reducing surface tension and thereby reducing Campbell's forces
during web formation, resulting in reduced bonded area, such as with
surfactants; or d) by other means or combinations of means. Suitable
debonding agents include, without limitation, alkyl trimethyl
quaternary ammonium compounds, dialkyl dimethyl quaternary ammonium
compounds, trialkyl methyl quaternary ammonium compounds, dialkoxy
alkyl quaternary ammonium compounds, dialkoxy alkyl quaternary
ammonium compounds, diamidoamine quaternary compounds, imidazolinium
quaternary ammonium compounds, fatty acid derivatives, nonionic
surfactants, ampholytic surfactants, silicones, methyl cellulose,
hydroxypropyl cellulose, methyl hydroxyethyl cellulose, methyl
hydroxypropyl cellutose, methyl hydroxybutyl cellulose,
carboxyethylmethyl cellulose, and mixtures thereof.

The debonding agents are preferably incorporated into the outer
layer(s) by addition into the layer furnish prior to formation of the
web. However, the debonding agents can also be applied to the wet
web after formation by spraying the debonding agent onto the web,
before drying of the web. 1In such instances the consistency of the
wet web can be about 40 percent or less, more specifically about 30
percent or less, and still more specifically about 20 percent or
less. The amount of debonding agent applied to the outer layer(s)
can be from about 0.125 kg/tonne per layer (0.25 1b./ton per layer)
to 25 kg/tonne per layer (50 1b./ton per layer).

As used herein, a "wet strength agent™ is an additive that
increases the strength of wet tissue paper. It can provide permanent
or temporary wet strength to the tissue. Suitable wet strength
agents include, without limitation, urea-formaldehyde resins,
melamine-formaldehyde resins, epoxidized polyamide resins, polyamine-
polyamide-epichlorohydrin resins, glyoxalated polyacrylamide resins,
polyethylenimine resins, temporary wet strength resins described in
U.S. Patent No. 4,981,577 to Bjorkquist issued January 1, 1991,
herein incorporated by reference, dialdehyde starch, cationic
aldehyde starch, cellulose xanthate, synthetic latexes, vegetable
gums, glyoxal, acrylic emulsions and amphoteric starch siloxanes.
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The amount of wet strength agent added to the inner layer of
softwood fibers can be from 0.25 kg/tonne/layer (0.5 1b./ton) to
25 kg/tonne/layer (50 1b./ton).

Brief Description of the Drawing
Figure 1 is a schematic flow diagram of a tissue making process
useful for purposes of this invention.

Detailed Description of the Drawing

Referring to Figure 1, a method of making multi-layered tissues
suitable for purposes of this invention will be described. (For
simplicity, the various tensioning rolls schematically used to define
the several fabric runs are shown but not numbered.) It will be
appreciated that variations from the apparatus and method illustrated
in Figure 1 can be made without departing from the scope of the
invention. Shown is a twin wire former having a layered papermaking
headbox 10 which injects or deposits an aqueous suspension of
papermaking fibers between outer forming fabric 11 and inner forming
fabric 12. Inner forming fabric 12 serves to support and carry the
newly-formed wet web 13 downstream in the process as the web is
partially dewatered to a consistency of about 10 dry weight percent.
Additional dewatering of the wet web can be carried out, such as by
vacuum suction 14, while the wet web is supported by the forming
fabric. As shown, the dryerside layer of the wet web, which is the
outer layer of the web that ultimately faces the dryer surface during
drying, is in contact with the forming fabric 12. The airside layer
is the outer layer on the opposite side of the web and faces away
from the dryer during drying.

The wet web is then transferred from the inner forming fabric
to a transfer fabric 17 traveling at a slower speed than the forming
fabric in order to impart increased stretch into the web. Transfer
is preferably carried out with the assistance of a vacuum shoe 18 and
a kiss transfer to avoid substantial compression of the wet web.
Optional vacuum box 19 can be used to further dewater the web and
spray applicator 20 can be used to provide controlled addition of
additives such as debonders.
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The web is then transferred from the transfer fabric 17 to the
throughdrying fabric 25 with the aid of a vacuum transfer roll 26.
The throughdrying fabric can be traveling at about the same speed or
a different speed relative to the transfer fabric. If desired, the
throughdrying fabric can be run at a slower speed to further enhance
stretch. Transfer is preferably carried out with vacuum assistance
to ensure deformation of the sheet to conform to the throughdrying
fabric, thus yielding desired bulk and appearance. Optional vacuum
box 27 and spray applicator 28 can be used as described above.

The level of vacuum used for the web transfers can be from about
3 to about 15 inches of mercury (75 to 380 millimeters of mercury),
preferably about 5 inches (125 millimeters) of mercury. The vacuum
shoe (negative pressure) can be supplemented or replaced by the use
of positive pressure from the opposite side of the web to blow the
web onto the next fabric in addition to or as a replacement for
sucking it onto the next fabric with vacuum. Also, a vacuum roll or
rolls can be used to replace the vacuum shoe(s).

While supported by the throughdrying fabric 25, the web is dried
to a consistency of about 94 percent or greater by the throughdryers
30 and 31. The dried basesheet 35 is transferred to carrier fabric
36 with the aid of vacuum roll 37 and transported to the reel 38
using carrier fabric 36 and an optional additional carrier fabric 39.
An optional pressurized turning roll 40 can be used to facilitate
removal of the web from the carrier fabric 36. Suitable carrier
fabrics for this purpose are Albany International 84M or 94M and
Asten 959 or 937. Reel calender 45 or subsequent off-line
calendering can be used to improve the smoothness and softness of the
basesheet, if desired.

Examples

Example 1.

A pilot scale twin wire papermaking machine, as described in
Figure 1, was used to produce tissues in accordance with this
invention. More specifically, the papermaking machine had a layered
headbox with a top chamber, two central chambers, and a bottom
chamber. A first fibrous slurry composed primarily of short
papermaking fibers, namely eucalyptus hardwood kraft (EHWK), was

-5 -
Kimberly Clark EX1002, p. 1061
PGR2026-00078



WO 96/06223 PCT/US95/09232

10

15

20

25

30

35

pumped through the top and bottom headbox chambers and,
simultaneously, a second fibrous slurry composed primarily of long
papermaking fibers, namely northern softwood kraft (NSWK), was pumped
through the central headbox chambers and delivered in superposed
relation between the inner and outer forming fabrics to form thereon
a three-layered embryonic (wet) web. The inner and outer forming
fabrics were Asten 866 fabrics. The dry weight ratio of the three
layers (outer layer/inner layer/outer layer), referred to as the
layer split, was 37.5%/25%/37.5%.

The EHWK fibers of the first slurry had been previously
processed in a Maule shaft disperser with a power input of 80kW at a
consistency of about 34% and at a temperature of about 184°F. The
resulting EHWK fibers were treated with Berocell 596 debonder in the
machine chest at a rate of 5 kg/tonne. Berocell 596 is a dimethy]
dialkyl ammonium chloride debonder supplied by Eka-Nobel. Fiber
consistency of the first slurry was about 0.12%.

The NSWK fibers of the second slurry were treated with
Parez 631 NC temporary wet strength resin at a rate of 5.45 kg/tonne.
(Parez 631 NC is a glyoxalated cationic polyacrylamide resin supplied
by Cytec.) The second fibrous slurry was also mechanically refined
to maintain target tensile strengths. Fiber consistency of the
second slurry was about 0.04%.

Partial dewatering of the embryonic web through the forming
fabric was assisted by vacuum boxes. The embryonic web was
transferred from the inner forming fabric to a Lindsay 3080-CCW
transfer fabric with the assistance of a vacuum transfer shoe at a
consistency of about 29%. The speed of the forming fabric was about
2285 feet/minute and the speed of the transfer fabric was about 1800
feet/minute, yielding a negative draw (rush transfer} of 27%.

The web was then transferred from the transfer fabric to the
throughdryer fabric (Asten Velostar 800) at a consistency of about
29%. The web was dried by the throughdriers to a consistency of
about 94%. The dried web was transferred to the reel between two
transfer fabrics (Asten 866 and Lindsay 3070) and wound into a roll
on the reel.

The resulting tissue paper had a basis weight of 29 g/m?,
geometric mean tensile of 710 g/3 inches, wet CD tensile of 123 g/3
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inches (7.62 centimeters), wet/dry tensile ratio of 20.3% and a bulk
of 12.5 cc/g. The tissue paper had high tactile softness as
determined by panel evaluation.

Example 2.

A three-layer tissue paper sheet was produced in accordance with
Example 1, except that the first short fiber slurry did not contain a
debonding agent. Instead the outer EHWK layers of the undried web
were sprayed with a solution of Berocell 596 debonding agent. The
debonding agent solution was applied to the outer layers using spray
applicators 20 and 28 and corresponding vacuum boxes 19 and 27 as
shown in Figure 1. The debonding agent was applied to the outer
layers at a rate of 5 kg. debonding agent/tonne of EHWK fiber. Fiber
consistency of the web at the point of spray addition was about 29%.
The resulting tissue paper had a basis weight of 28.6 g/mz, geometric
mean tensile of 723 g/3 inches, wet CD tensile of 113 g/3 inches
(7.62 centimeters), wet/dry tensile ratio of 19.3% and a bulk of 12.2
cc/g. The tissue paper had high tactile softness as determined by
panel evaluation.

Example 3.

A three-layer tissue paper sheet was produced in accordance with
Example 1, except: 1) the first short fiber slurry (EHWK) was treated
with 7.5 kg/tonne of Berocell 584 debonding agent (Berocell 584 is a
nonionic, cationic surfactant system supplied by Eka-Nobel); 2) the
second long fiber slurry (NSWK) was treated with 6.36 kg/tonne of
Parez 631 NC temporary wet strength agent; 3) the negative draw
between the forming fabric and transfer fabric was 29%; 4) the layer
split was 40%/20%/40%; 5) the inner and outer forming fabrics were
Lindsay 2164 fabrics, the wet end transfer fabric was an Albany 94-
MSS, the TAD fabric was a Lindsay T216-3, and the dry end transfer
fabrics were an Albany 94-M and a Lindsay 3070; and 6) the transfer
from the inner forming fabric to the transfer fabric occurred at a
consistency of about 26% and the transfer to the TAD fabric occurred
at a consistency of about 27%.

The resulting tissue paper had a basis weight of 27.8 g/mz,
geometric mean tensile of 696 g/3 inches, wet CD tensile of 102 g/3
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inches (7.62 centimeters), wet/dry tensile ratio of 18.1% and a bulk
of 11.31 cc/g. The tissue paper had high tactile softness as
determined by panel evaluation.

Example 4.
A three-layer tissue paper sheet was produced in accordance with

Example 3, except: 1) the first short fiber slurry was composed of
southern hardwood kraft fibers (SHWK); 2) the second long fiber
slurry (NSWK) had been treated with 9.66 kg/tonne of Parez 631 NC
temporary wet strength agent; 3) the layer split was 40%/20%/40%; and
4) the transfer from the inner forming fabric to the transfer fabric
occurred at a consistency of about 28% and the transfer to the TAD
fabric occurred at a consistency of about 29%.

The resulting tissue paper had a basis weight of 29.4 g/m?,
geometric mean tensile of 726 g/3 inches, wet CD tensile of 107 g/3
inches (7.62 centimeters), wet/dry tensile ratio of 18.1% and a bulk
of 9.95 cc/g. The tissue paper had high tactile softness as
determined by panel evaluation.

Example 5.

A three-layer tissue paper sheet was produced in accordance with
Example 2, except: 1) the outer layers of the undried web were
sprayed with Ucarsil HCP textile softener (debonding agent) at a rate
of 10 kg Ucarsil HCP/tonne EHWK (Ucarsil HCP is an organomodified
silicone softener obtained from Union Carbide); 2) the second long
fiber slurry (NSWK) was treated with 4.33 kg/tonne of Parez 631 NC
temporary wet strength agent; 3) the negative draw between the
forming fabric and transfer fabric was 30%; 4) the layer split was
35%/30%/35%; 5) the wet end transfer fabric was an Albany 94-M, the
TAD fabric was a Lindsay T216-4, and the dry end transfer fabrics
were both Lindsay 3070 fabrics; and 6) the dried web was calendered
using a reel calender consisting of a 20-inch steel roll and a
20.5-inch rubber roll (110 P&J hardness, 0.75 inch cover thickness)
engaged to a nip width of about 32 millimeters.

The resulting tissue paper had a basis weight of 30.1 gm/m?,
geometric mean tensile of 679 g/3 inches, wet CD tensile of 100g/3
inches (7.62 centimeters), wet/dry tensile ratio of 18.1% and a bulk
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of 8.35 cc/g. The tissue paper had high tactile softness as
determined by panel evaluation. :

Example 6.

A pilot scale twin wire through air dried papermaking machine,
similar to that described in Figure 1 but having a Yankee dryer
between roll 40 and the reel 38, was used to produce a creped,
throughdried tissue in accordance with this invention.

The paper machine had a layered headbox with a top chamber, two
central chambers, and a bottom chamber. A first fibrous slurry
composed of southern hardwood kraft (SHWK) fibers was pumped through
the top and bottom headbox chambers, and, simultaneously, a second
fibrous slurry composed of northern hardwood kraft fibers (NHWK) was
pumped through the central headbox chambers and delivered in
superposed relation onto the forming fabric to form thereon a three-
layer embryonic web. The layer split was 33.3%/33.3%/33.3%.

The SHWK fibers pumped through the top chamber of the headbox
were treated with 2.5 kg/tonne of Berocell 596 debonding agent. The
NSWK fibers of the second long fiber slurry were treated with Parez
631 NC temporary wet strength resin at a rate of 8.15kg/tonne. The
second fibrous slurry was also treated with sufficient starch to
maintain target tensile strengths. The SHWK fibers pumped through
the bottom chamber of the headbox were untreated.

Dewatering of the embryonic web occurred through the forming
fabric and was assisted by vacuum boxes. The embryonic web was
transferred from the forming fabric to a transfer fabric with the
assistance of a vacuum transfer roll at a consistency of about 29%.
The web was then transferred from the transfer fabric to the
throughdryer fabric at a consistency of about 29%. The web was dried
by the throughdriers to a consistency of about 94%, adhered to a
Yankee dryer, creped off the Yankee with a doctor blade, and wound
into a roll on the reel.

The resulting tissue paper had a basis weight of 27.lg/m2,
geometric mean tensile of 768g/3 inches, wet CD tensiie of 107 g/3
inches (7.62 centimeters), wet/dry tensile ratio of 20.0% and a bulk
of 7.88cc/g. The tissue paper had high tactile softness as
determined by panel evaluation.
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Example 7.

A pilot scale crescent former wet-pressed papermaking machine
was used to produce a creped tissue in accordance with this
invention.

The paper machine had a layered headbox with a top chamber, a
center chamber, and a bottom chamber. A first fibrous slurry
composed of EHWK fibers was pumped through the top and bottom headbox
chambers, and, simultaneously, a second fibrous slurry composed of
NSWK fibers was pumped through the center headbox chamber and
delivered in superposed relation onto the felt to form thereon a
three-layer embryonic web. The layer split of the embryonic web was
30%/40%/30%.

The EHWK fibers of the first slurry were processed with
1 kg/tonne of Berocell 584 debonder in a Maule shaft disperser with a
power input of 55 kW at a consistency of about 34% and at a
temperature of about 178°F.

The NSWK fibers of the second slurry were treated with
Kymene 557 LX permanent wet strength resin at a rate of
2.27 kg/tonne. (Kymene 557 LX is a cationic polyamide-epichlorohydrin
resin supplied by Hercules, Incorporated.) Forty percent of the
second fibrous slurry was mechanically refined to maintain target
tensile strengths.

The web was carried by the felt to the Yankee dryer, where the
web was adhered to the dryer and then creped of f the Yankee with a
doctor blade and was wound into a roll on the reel.

The resulting tissue paper had a basis weight of 18.1
1b/2880 ft?, geometric mean tensile of 1091 g/3 inches (7.62
centimeters), wet CD tensile of 109 g/3", wet/dry tensile ratio of
13% and a bulk of 6.4 cc/g. The tissue paper had high tactile
softness as determined by panel evaluation.

A1l of the foregoing examples illustrate that a soft tissue
having good wet strength can be made by the method of this invention.
It will be appreciated that the foregoing examples, given for
purposes of illustration, are not to be construed as 1imiting the
scope of this invention, which is defined by the following claims.
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We claim:

10.

A method for making a soft tissue sheet comprising: (a) forming
a layered wet web of papermaking fibers using a layered headbox,
said layered wet web having a first outer layer, a second outer
layer, and at least one inner layer, wherein the two outer
layers comprise predominantly hardwood fibers and said at least
one inner layer contains a wet strength agent and comprises
predominantly softwood fibers, and wherein at least the first
outer layer contains a debonding agent; (b) transferring the
layered wet web to a throughdrying fabric; and (c) throughdrying
the web.

The method of Claim 1 wherein the second outer layer is in
contact with the throughdrying fabric;

The method of Claim 1 wherein only the first outer layer
contains a debonding agent.

The method of Claim 1 wherein both outer layers contain a
debonding agent.

The method of Claim 1 wherein the web has only one inner layer.

The method of Claim 1 wherein the web has two inner layers, one
of said inner layers substantially containing secondary fibers.

The method of Claim 1 wherein the dried web is creped.
The method of Claim 1 wherein the dried web is not creped.

The method of Claim 1 wherein the debonder is added to the
papermaking fibers of the first outer layer prior to forming the

wet web.

The method of Claim 1 wherein the debonder is sprayed onto the
wet web before drying the web.
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12.

13.

14.

15.

16.

17.

18.

The method of Claim 10 wherein the consistency of the wet web is
about 40 percent or less.

The method of Claim 10 wherein the consistency of the wet web is
about 30 percent or less.

The method of Claim 10 wherein the consistency of the wet web is
about 20 percent or less.

A method for making a soft tissue sheet comprising (a) forming a
layered wet web of papermaking fibers using a layered headbox,
said layered wet web having first and second layers, wherein
said first layer comprises predominantly hardwood fibers and
said second layer comprises predominantly softwood fibers, said
first layer containing a debonding agent and said second layer
contains a wet strength agent; (b) adhering the layered web to
the surface of a Yankee dryer with the first layer in contact
with the dryer surface; and (c) creping the web.

The method of Claim 14 wherein the creped web is plied together
with a 1ike web with the second layers in contact with each
other to produce a soft two-ply tissue.

The method of Claim 14 wherein the layered web comprises a third
layer of predominantly hardwood fibers, said third layer being
an outer layer.

The method of Claim 16 wherein the first and third layers
contain a debonding agent.

A layered tissue comprising an air side outer layer, a dryer
side outer layer and at least one inner layer, wherein said two
outer layers contain predominantly hardwood fibers and a
debonding agent, and wherein said at least one inner layer
contains predominantly softwood fibers and a wet strength agent.
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19. A layered, creped, throughdried tissue comprising an airside
outer layer, a dryerside outer layer, and at least one inner
layer containing predominantly softwood fibers and a wet
strength agent, wherein said airside layer contains

5 predominantly hardwood fibers and a debonding agent.

20. A layered, creped wet-pressed tissue comprising an airside outer
layer, a dryerside outer layer, and at least one inner layer
containing predominantly softwood fibers and a wet strength
agent, wherein both outer layers contain predominantly hardwood

5 fibers and a debonding agent.
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