WO 2011/ 120876PCT/ EP2011/ 054581 1 Process of producing a cellulosic fibre
web The invention relates to a process of producing a cellulosic
fibre webwohocim2osyy be further processed to air-I|aid paperEpReisssSsspr

fluff. The invention also relates to a cgllulosic fibre web obtainable from
the process and air-laid paper tiss 4 QL fII ff obt ai nabl e by further
processi ng of the cell ul ost 0 A L teel e invention
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static electricgjt measured as.static potential,_ can be.a problem |t can
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t hensel ves .proces ui pnent s a i i beri zers and pi pes. The
fibres eoi?gaé’fﬂ??ﬂ %X@&tﬁgrnwgﬁ‘?%ma gbe&ei'gmﬁﬁcé“%ﬁ%e% whi ch create probl ens
when form ng the end product. Since the formation of the product usually is
made fromdry fibres, an even di stribut'c%q of tt}e fibres is inportant and

| unps of fibres 15 should be av#ﬁ@%"—t—@%@ction of air-laid paper,
uncontrol | ed st aWlenpaiaeofdcalring apapees gsgdeclatly exitlaiis pagerd tissuengnatflugih statict ur n

can result in, dyst explosions.. Attenpts to reduce the static pptential can
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enhancel hepswbt waish di$tuibhthepproductionbFuitidrenofeerif g iyt fibréshavala high static
fibre-to-fibre,bonds_that, occur during sheet, formation in the per maki ng
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of the fi brefibgraper afd pigust Tleafibrbe aco ntcunidladd and distaced ashbiy eurepdhavhichng
the softness of th roduced paper odyct.. .However, it is desirable t
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agent w t hqut ed of furthe dditives.. . Accaording, to one
avbodi ment 6 SPlG nofkat Fash s rier Y Bliprmton o jdsben dfS BRE S Atk A be

i nvention tadded dwiedbarecepthpesaitakssngf preopresactt hainterfening omthr obtutdh dibed-tfilore

pot enti al v[\)/ni cljethBP mai Nt ai ni n% ]ade%tuat.e sof t ness, .of the $r oduct. The

i nvent j on P0nds that occhp duina shest Tormatan i e p3ReEPaing Bo¢%%} ocess of produci ng
a cell Bosi c fi bVeOWRID7¢EEBOD sdisgostsan prooessdimgvhéchc eid slatisi potentigbenisthen b)
dewat ering .t he,cellul gsi.c suspensign and formng.a cellulosic fibre b WO
2011/ 1208 EBEHEBEL R B PO 308 roficls TR B po € e s B b8 o
from about pbodited @apboprodidctk gAdwelrey, it & Hedirablectoffulthierscontrolsthiedstatel patbmtial.c
fibre web, erein no | yoer i s.added to e formed cel lulosic fikhre web.
The pr eent Tt yahbr Aol o PRl il 5res e e ST Bhat Risitg aal il
fibre 5 welobjzatipito Bicregisathepretantidn ngd affective uke sf an antigpeticsgent. and addi ng a

debond systemt.oo th el | yl. osi uspensi.on b). dewater.ing the cell ul osic
suspens 5on and f tr'ﬁi% u@]eéeéhj?ﬁﬁocgitﬁef&ﬁeéﬂd@be ot 16 prov'%‘? %aB&S’Fﬁ%B‘a can
snectite clcaysiderably radmienthe fstation plentitl By 8 kntatl dokoagd oRark ghtistaticyageat Withogti ¢
10 fibres tag aa'tpl tﬁel I(#]I.tosi c fibre web. The term"cellulosic fibre
web" as us@GCHEEM RS I Vides any sheet or web prepared fromcellulosic
fibres such as puécporginged sneenbapierentebibe invention, it is & furthas objeetrof ttoupre sent
addition of snectite cl to a forned cellulosic fibre,we r event .

Mt er acti ol Tah Brefiee iRt ictes HeR iR donPREnEEel BURRtT whie
suspens3iton mdbntaininghadegyatdissftneds df ttes protesided pur pose, i.e. to provide
controlled antistatic effect. According to one enbodi nent, the
snectite clay is added to the formed web in an anount from about 0.1 to
about 2, for exanple from about 0.1 Tbe aventionl, or from about 0.1 to about
0.75, or fromabaut 0.1 to abput 0.5, .or fromabout 0.1 to Q.25 kg/ton dry
cel lulosic fibr eggeﬁﬁ’é%%eﬁ‘éi'%"énﬁ%” 6?3%65%%8(15”88%%3, gfg%r%%"i”?%ac‘ieﬁk}'o 'Skf%&%&’&bt 0
t he formedcathpvigbgi n an anount from about 0.25 to about 0.75 kg/ton dry
cel | ul o% C fie%r es.. iﬁc%oregilng tso one grrbodi ment, the snectite clay is
present™1n an aocfae 04 3 %8 §POWE"ACLor di ng to one enbodi nent, the snectite
clay, for exanplegvateningdittsperilaiosic suspensiansarsifbayieg aamelldlbsic filele.web

Accordi ng to one enbodi nent, snectite clays which can be used according to
the present invention include for exanple nontnorillonite/bentonite,
hectorite, beidelite, 25 nontronite, saponite, and m xtures thereof.
According to one enbodi nent, the snmectite clay is | aponite and/or
bentonite. According to one enbodi nent, the snmectite clay can be
nodified e.g. by introducing a cation or a cationic group, such as a

guat ernary ammoni um group or an alkali nmetal, for exanple lithium
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According to one enbodi ment, the snectite clay can be applied by imersion
of the cellulosic fibre web into a solution or dispersion of the snectite
cl ay. wo 2011Tines7aqueous di spersion of snectite clay caorairbdensizel
produced in advance or dispersed on site, According to one enbodinent, the
snectite clay S5AcCc rd| n ,
Further - comeHERpOINS Sateeite BRLIra Ao ohr b Ay Dl odbenr 20T bk edtBlosic oy
to the for ibcbsdelshidloaulosit fityeavekeb. Accordi ng to one enbodi nent,
snmectite clay js al so ddedt ece ensi pn, for exanple in an
amount of 1 SRR RS oS RO EIRITBET BBl 0 05 0 Bbout |5
or from about O. Jl'he(;oreémﬂmnv%ntlnin Bisomebsuto 8 padvete ofpaducihgky teluostl fore
10cel | UI§S| c.fibre According to one enbodi mnent, the weight ratio
of smect té!V@|°é’9‘péat98d to the cellul osic suspension and smectite clay added
to the cell ul @sprovitlingrae celielbsicasugesndisroandbdding b: ddidntier systant td 62 dellliosic
exanpl e from about .5:95 to about 80:20, or from about 10:90 to about 50: 50,
or from about 5’5 %% 90 about 40:60 or from about 20:80 to about 15 30: 70.
Accordi ng to Driewetdiaditnecd!iulozicabpertiin mdsfbmmngumblltassmﬂdebmwer
conposition i
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i n conjinctiibms to saidlvelldedit ﬁtbresrveb suspensi on, a debonder system may al so
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or wax, (| | ) at |Aeastlingrte anerentomlincers ytheasrientite, clayld; Qﬂ;(edlto)theafortneaatebdne

ani oni ¢ surfactant ordi ng,t0_ one emho , ehonde stem
commrt cee. o AR from ahout £ A8 AT U R BRTREFTERD ARPL 04115 BBPRIG(SHS! T
t o one enbathbateht to nbbutrietb, amdibmaﬂ;t;uﬂt)dlgter&ttoedogr adffomldtmuttmrtoé)).@ﬂﬂm/ten

bl | ke |
Lo e Sy BallloSE AR AGltaind ] S ShbodPBHL Bitletts ey i€ Bias PR g iPrmed, o
debonde20 systheman amount frodcaboutld. Qg td) eb@uté) Engdin roen tellunsiefitags. dideerdimydtbor

silicon oil_are.c d in the stem WO. : ,

2011 32087 6BEFTEBIBRI 05 s Rclye 21l SO BRAGH 3 ¥ et ou Usnersinn pepiding toche
debonder s;asrttmmnnemtftheemctlte lalwt mnexahﬂﬂy irf diggersion forqu &t spraysedyonathamrebum
surfactants. subg t|aI %rgf r(gm |s ne nt t hat q]uaterbnarﬁd r:am !
surfactants consﬁcf 850 St tﬁo WP >TFS e%&t’ﬁpvf”e &48 PPREHY PCOF "¥els
than 0.5 witlé pfes’ehtlemt/@tt@h |aa:tlndmforcdxambte IdebknltdlﬁonlmﬁtmnﬁrnlteSH«s(ﬂmth vegjdelibe,one
enbodi n%] n{; A ebond tﬁ , Rﬂe tot gmpunt | f conp ent S%t
meki ng Up {REVLYE SAYOT g 2o iergsb A ”o%oa%%%F ogiERL ARG SR ¢ or
exanpl e fr erayab@pbnit: amd/(mrtidnmmttﬂ or fromabout 0.5 to about 5 kg/ton dry
cellulosic fibre din 0 one di nent

Goter i orat i on of "CRECSt %8R STEGITEIEHE G SBY, TFh roab il opev
added. Sevemedducmg raatatmnam‘ch tatioméc genpassah deaiquatanag,anfirnoniexagrple or an
ant i oxi dant o |4 qr?{htu and al oe vera. According to one
enbodi nent 2 H@ %I 4Re & web is further processed to produce
air-laig paper, TACS(SrdEthhO deuembodiowot, dhagprmeco:tltmelaeni)(adsymmnp hevtoriba pkay

produced is_n o] er_ar r dhoar d and/ r-boa d 15The
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potent i@l alahi ] BbORZHE (L hBLS 1466 drSroh MRl 4R g Mod usr Lhan 8, or

| ower tha |ng one enbodi nent, the
defi beri zat&ﬂablerpeo@ptwmaytbe foebkeuhpje|BentoriueefrdmeSud@Hemm,rBA%andZﬂaytsmch
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silica particles based on the weight of snectite clay are added to the
formed cellulosic fibre web. According to one enbodi nent, no coll oi dal
silica particles are added to the formed cellulosic fibre web. According to
one enbodi nent, no or substantially no organophilic compound such as
organophlllc snectlte or organophlllc silicate is added to the forned
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about 20 to about 70, for exanple from about 30 to about 60 or from about
35 to about 50 wt % based on the total weight of the web. Accor di ng
t o one empodonentgicat | east one pol ynmer such as non-i onipcT/ERophosesi C,
and/or cationic polynmers or mxtures thegeof can be added to the cellulosic

10 suspension, i arti uI ar |ch re hi d. The. pol.yner
can’be deri ved T ASAAREPane ePRey i, Y SEBeE Sl b AT BY i preidacer
branched orthecceilﬂbslclftbkewebmt@a sblatibriner dlepsemzlom optaetshdctis. claé}ccordl ng to one
enbodi ment, the ynmer is r_wat er.-di

Ut tabl o cat i oni § BERTRRISIFRF GRS et e evp i Lot FB et in GRS
starches, dlispersgdns, suteeActdmtdjnsga&) orremmbcrwnemhlhemmste dlﬁwis adsed @Sih @otvaels

gl ucans,_. xant hanég ; r@ xtrl ns. Sui.t ag e, star

i ncl ude 5pot at o 2k %8610[”6 ?”8?)‘? gt PPé‘ér FERAPRRF TS 4P 89"”8&8 Por in
Cat i oni ¢ syphjpettion vathgamnedtitepday eths famel catiulosid fitlrsiwebchai n- gr owt h pol yner s
may al so be used cationic vin addi ti.on, pol rs ||
ey ytam dee, v npcEaing ® O e fen SERebi? i 8RR et o PR B pi,
exanpl e homsp&@mnfﬂ)rem@oblymreas abaseitbf drondatadut Ploditakbkyut 1@vswohi amfrdmbbdﬁ
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e.g. catl onmelulpsit flaras doam nes, pol yet hyl ene i m nes, pol yam nes,

di met hyl am ne- epi chI ydrin copol.yne and po t hanes.  Fur
exanpl o5 of "sut ¢ Asberdngy Bott. SEBSUREL dne SRSt pLHERR éayd?i(%do@ettei "
WO 02/ 1262@ellul@dc Aosnyndlongartdosmeﬁltermmydédmntto thee:embsymﬂbre web ebegdsefiorhr om

the group g o] .ydi al | |umc ar cati n|c
star o amanelel Y & a8y RIRP B AP S o R AR v B

pol yet hyI ene: 90nﬂoru&ﬁ>ua5@t5ppd>ryrmm3dbam 185 to about 40:6lher fr@anrabbst %8@n@mbd5ut

pol ymer, sed herein, refers to a polyner obtained by step-growth

pol ynertszatl o] al so being referred to as step-reaction polynmer and step-
30 reaction poI y decordaigi o onleeepeodlh«eetya déleorider reyétehaismelgr asmteh debbydeer ™
as used herein efers ined b

ol yror | 2aCpaRCSLFLE Bighfl S rBRU Tl o vReenat HoTRBel s SRSy e SoPRai n
reacti on pongnersezerai oasmpom;tﬂacrtavmklwe which is added Attmityrm ingcohjunotian to the
enbodi nent, ﬁuhe i(gol%/ 2L (Jeecu ar vvg %ES 9 rom %pou\t ]10000 tQ tabout
10000000, {81V SHAFBTE ?Poh?&BB?R 1S8e6™ G4 BE0: %%%86% 8FVF 7 o 35 a5 ut
40000 t20 alwidh élr@@ﬂ@d)s@dambly to We mmlbmﬂ:%()&%i@mil EP2011/ 054581 6

According to one e dinent. an,anionic_p r h as nic ste rovvt
ol yrer s chai n GebneRons o OBl e BREN T SERH ¥ 2P Bt aBih
aromat i ¢ pemuissrsfuather capdprisingat payraert dsedediotd hereadded to the cellulosic
suspensi on. . According t o one nbodl tot al amount of

o yrer added r afERFEoRY BRETioTOT. I ST Teto ‘oL an UebopFni a0, 1
to about 5 scrrecﬂtteoa:ta;ahangtas (ran taboatbt6o t@ dbgﬂtt ©00: ﬂ,rfxbr (eetadnplleofsdm dbiobt eso to

Accor di nt u ut| ai ni

o opar A1 ORA T PRESB GRS T ARTRUR P B e b P D oo RSB

as from abdutto()abh'»utmabout 25 wt % whi ch subsequently is added to the
cel l ul osi c suspe Accor di.n 0 enbodi t he aqueous pol yner
sol ution | s hoat Bielned0 sB8 GE00 Mgt dnt HR T HE PR amBIEstp o about 26
t o about 55C. (iYarcail, thtrogwmo one enbodi nent, an enul sion of an

enol | i ent -su\r,\{ ?Cttlg'nstto enn)gl 1t acgqﬁ ﬁs sol ution containing the polymer
is prepared A eE SECE ?n&%tt shear device called ultraturrax or
a homodini zer(m)‘ﬁhbaemde&rmdnm:anfatctwm be cooled to roomtenperature. The 15
cooling can be p rformed f or exal y S heat exchanger,.,

Accor ding 1o one S SREnenere SRR SRR R en Sy SREO AL east one

m cropart i guetersang Bmasnamn etrmfaz;tmtl ica partl cles, for exanple anionic

colloidal silica rt| l es, sne Le eof .ar a ded
to the cellul osi @%g ngol Hg Pﬂﬁ% ?ﬁtg f?ned 8”5?% rr?éﬁ{’engg rﬁera%% O?I

col | oi dal sxbhmpke \@getabtel als likes grwfemﬂeaﬂlvﬁ@)llr@t:enmt cnireapley;ded)pmcsluntt@/l/er}oll and

nodi fi C tionally be added
to thee%el I'oﬁ"|m gtl dcorseu s?% ng %?mgﬁnéed' qu %Oﬁg?rsﬁftggpv\eb may be derived
frome.g. preci plAtcad)rddtgsto Ioneembnsdmemt shihehoi(ssarld/aailicaome) arepsangyisad in el | ca
(funed sil 'd%%% ) %%@ca gels with sufficient purity, and m xtures thereof.
According t 8 iment, the silica particles are silanised as 25
described in W)2004/ 035474. The silica sol may al so, typically, be produced
fromwaterglass as raw naterial as disclosed in e.g. US 5, 368, 833.

Colloidal silica particles and silica sols according to the invention nmay
be nodified and can contain other elenments such as am nes, al um nium and/ or
boron V\hl ch can be present in the part| cI es and/ or t he conti nuous phase
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sul phite and sul phate pul ps, as well as mechani cal pul ps such as ground
wood, thernonechani cal pul p and chem cal nodified thernonmechani cal pul p.
Recycl ed wbhnesi28&6may al so be used. The recycl ed fi brepceareonsassn al

t he above nentioned pulps in addition to,fillers, printing inks etc.

Chem cal pul ps, however, are preferred,since they inpart a superior feeling
of s0f tness to t POLudTgHaRNE FakRaT4rEninE deBendel Ry pie G iosbr SHBS gy E8
2011/ 12087 GieeT 4izR2Mbdy &bob8ilinBsuréyarite Byf ishbeantfally frsak isngesnttsatequaterhanyf f

ft i ncl ud t dei nkij t
posei bl 6 of TREIRSA Rg"ErooNF O Tora it BT P et e Mefer
mat eri al t @.3et% ahthedctapirablire obtheglebords sgétethe recycled fibre slurry and

paper hi ne runnabi lity. The dei.nki rocess often i.nclud addi tion of
Bl oni ¢ Subst ancAScEdrg K ane SmRGHMeNbdn? AEPY e Wa S d Sl ol 2eit ot he
fibre sl urrcgmpdhetE)mdidigancke systens tsraddendes adaamiowd fromesbdud Ot1he ghapeto,

machi ne and due t he fac at_th ar.e ani oni t he n,.inactiyate.
Catton o caanamite kiaRbo R ebic et AR ol SR ehARLE Blisn: .
det ri nment alfibsagbst ances or "anionic trash”. To eval uate the performance of
t he paper maki ng process .according. to.the 10 invention n er of ..

o aet or 5 can” bACHIEEGBEN PPk e PRI o BBy Sfitivesy e o
pot ent il ipseseRdsyBgent Mmhe befddaetl. 8tvdrhlecabaimtiodaldityygs tcam atsonbé éndietedlr forned
by neasuri ng knpt rEonter}t, bﬂr st hstrengtrp defi beri zati on energy and
wetting r attBAPEFBEF LG & 81?%’ Sk 478\ We¥S Ber i zati on ener gy shows t hat
the fibre-to-fibrectrdindstoasre svabédimehi, the ealhdosiefibreheels af fundesisprot&dded to

i nvention bei t hys. descri.bed, i i,| | he qobvious,that sane may b
variod o o ReadRodERR v Ttel dui B Re he BirobAterhdfe R8PE HBNRR L
from t he giisthotanidtirsepqper of cardbogrd @sdfot paparbodrdon, and all such

nodi ficgtions as uld be.obvious, to one skilled i.n the art are intenged to
be i nei tied i ¢ i HorEs R SRRl Bisk e, & b el fpb P 50 wabes BiBr i il e
further il lpostessabe dbsstibeti@eddscri bed i nvention may be performed 20 wi t hout
limting the scoq.g ofr 't,[.lf not _ of hqrwi $8 .St tleclI i§|r| cgntent.sl ancrjn i
percent ages as deS&MBEG! KPR 713y £79FR ?Aé’icgeﬂ't’ OR& MIREGWED comiphpind pmeshix
coconut oi Iclayeis ani aceeliniMfrolm abqua0Buosdbiouti0 &8 kaltkry ldnbesiidsguUidrenivbeai the
(-012) (ani ar,[lii C §eur[if|a}c}ogvntrgaa}dk\?n unsaturated fatty alcohol with 16 to 18
carbon ato Bé’lon(fy1 2t'hoX '}8 w'th 5 EO (non-ionic surfactant). The
contentZ) of the Aocopdimgnbonessrebdlmentyiham $tatid poteftia of dng celkilosicaiitravieb and
49 Wt % non-ioni.c surfactants. Jhe, oil-surfactant bl was then heated to
S0c " Aqueolardifart My o T ian l ices 1S, BE oS RE B -Boviot on 0410

(pol yner) were prepadiad.toTdne embgodimenftthe defiferizhtorpehgraprof ithe télllasiputioes

sol ution was 4 % ., The .aqueous sol utio wer e heat arately to 50C.
The oi |- susiebds Ee TR aER bt hag 1Yo Bhhel FRRGBo F9B3! he *atueous
sol uti ons by nearscatlingrio bhé earbddintem (Iegs than ¢0.- feheamme) lasp themt § or [Ekethan

id b |y, | ed ' h.
The wel ght T 87 SRR YUY batePazeah o8k 3P IRk Skoug BBl BR' s
15: 85. The faomdasiitibsio sibervestarfedondinlgl to ione tehrboblihdrdymaneplibiglat @licar pagtitldésoaras

debonder conpositigns.Dl and respectijvely, \ .
2003/ 1508 GRRST by BES fofinglh febifonie TRES hafS: Xecarda o sng srebadimgnt e o
exanpl es: Bub&thkatiaBpfrio Eighaophiloopos@chdosucB. 4s wtdanBphil@smeetitBewosrgandphlic and

the oil- surfactant b i.n_aqguequs .s@l utian Q.1 -surfactant blend (Eka
Sof t “Fo0, o ioRedq auath B0r aorBi EMRu BB T Arbading Bihe Bdmeuche &
P1: Pol y3m mseb&enittign no4 ldlatEkansSobitgakisO, Opmafitine cinpaunduss matéed ates theed
in the exanples are: bl:Siliga.sol, (Eka NP .320(r) 2. Eka Soft.F40(r),. a
synt het 1o Metesr o R uzb&yaRD G B RA il Siics hoRial sdiied o
Conposi ti othewab.ai ning 51 and S2 in weight ratio 1:1 S4: Conposition
containing 51 and S2 in weight ratio 2:1 15 S5: Conposition containing 51
and Bentonite in weight ratio 1:1 S6: Conposition containing 51 and
Bentonite i n wei gictordapito cdekenddirBantpcdiotdabsiliccopdréiclas age &ddegintd tBe firowidt e

in wei rati ol The_silici terhal 1- Lther sol
mt or1 o GRS [Preaner B ad ol S GAEL D0 Do B0 B SREP BB
aqueous sol0iZ wnabuut R0 Lomirém sablout0.06 g0 raabetr 1@l ar fidnx bbowD. B3 aButay er tlehi ned

i the scheg)c B3 8%-cGPB: 1Ph o8 P55 td BduPr Rohd o SRS orkB320



( 8 % Laponite(r) (6 wt% Bentonite (100 wt% Water S3 1:1 75g(1l) 100g
(2) - - S4 2:1 150g(1) 100g (2) - - S5 1:1 100g(1) - 8.0g (3) 92(2) s6 2:1
100g(1) -wé.200/12887646(2) S7 1:1 100g(1) - 8.0g (2) 92(3pcr/EP2011/0BS8NUNDEr S
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teric, and/or cationic polymers or mixtures thereof can be added to the cellulosic

10 suspension, in particular polymers which are highly charged. The polymer can be derived
from natural or synthetic sources and can be linear, branched or cross-linked, e.g. in the
form of particles. According to one embodiment, the polymer is water-soluble or water-
dispersible.

Examples of suitable cationic polymers include cationic polysaccharides, e.g.

15 starches, guar gums, celluloses, chitins, chitosans, glycans, galactans, glucans, xanthan
gums, pectins, mannans, dextrins. Suitable starches include potato, corn, wheat, tapioca,
rice, waxy maize, barley, etc. Cationic synthetic organic polymers such as cationic chain-
growth polymers may also be used, e.g. cationic vinyl addition polymers like acrylate-,
acrylamide-, vinylamine-, vinylamide- and allylamine-based polymers, for example homo-

20 and copolymers based on diallyldialkyl ammonium halide, e.g. diallyldimethyl ammonium
chloride, as well as (meth)acrylamides and (meth)acrylates. Further polymers include
cationic step-growth polymers, e.g. cationic polyamidoamines, polyethylene imines,
polyamines, e.g. dimethylamine-epichlorhydrin copolymers, and polyurethanes. Further
examples of suitable cationic organic polymers include those disclosed in WO 02/12626.

25 According to one embodiment, the polymer is selected from the group of
polydiallyldimethyl ammonium chloride, polyamines, cationic starch, amphoteric starch,
and polyamidoeamine-epichlorohydrin (PAAE), polyethylene imines and polyvinylamines.

The term “step-growth polymer”, as used herein, refers to a polymer obtained by
step-growth polymerization, also being referred to as step-reaction polymer and step-

30 reaction polymerization, respectively. The term “chain-growth polymer”, as used herein,
refers to a polymer obtained by chain-growth polymerization, also being referred to as
chain reaction polymer and chain reaction polymerization, respectively.

According to one embodiment, the polymer has a molecular weight of from about
10000 to about 10000000, for example from about 15000 to about 5000000, or from
35 about 40000 to about 1000000 g/mol.
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H20 159 embodiment, an emulsion of an emollient-surfactant blend and an aqueous solution

containing the polymer is prepared with, a static mixer, a high shear device called ultra-
turrax or a homogenizer. The emulsion can then be cooled to room temperature. The

15 cooling can be performed for example by means of a heat exchanger.

According to one embodiment, an anionic surfactant and/or anionic
microparticles such as anionic silica particles, for example anionic colloidal silica
particles, smectite clays, or mixtures thereof are added to the cellulosic suspension.

According to one embodiment, the anionic colloidal silica particles as defined

20 herein are hydrophobically modified.

Colloidal silica particles which can optionally be added to the cellulosic
suspension and/or the cellulosic fibre web may be derived from e.g. precipitated silica,
micro silica (silica fume), pyrogenic silica (fumed silica) or silica gels with sufficient purity,
and mixtures thereof. According to one embodiment, the silica particles are silanised as

25 described in W0O2004/035474. The silica sol may also, typically, be produced from

waterglass as raw material as disclosed in e.g. US,5,368,833.
Colloidal silica particles and silica sols according to the invention may be
modified and can contain other elements such as amines, aluminium and/or boron, which
can be present in the particles and/or the continuous phase. Boron-modified silica sols
30 are described in e.g. US 2,630,410. The aluminium modified silica particles suitably have
an Al,O; content of from about 0.05 to about 3 wt%, for example from about 0.1 to about
2 wt%. The procedure of preparing an aluminium modified silica sol is further described in
e.g. “The Chemistry of Silica”, by ller, K. Ralph, pages 407-409, John Wiley & Sons
(1979) and in US 5 368 833.

35 The colloidal silica particles suitably have an average particle diameter ranging

from about 2 to about 150, for example from about 3 to about 50, or from about 5 to about
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40 nm. Suitably, the colloidal silica particles have a specific surface area from about 20 to

about 1500, for example from about 50 to about 900, or from about 70 to about 600 m?/g.

According to one embodiment, anionic surfactants that can be used according to
the invention are for example anionic surfactants with hydrophobic “tails” having from
about 6 to about 30 carbon atoms. Examples of anionic surfactants are saponified fatty
acids, alkyl(aryl)sulphonates, sulphate esters, phosphate esters, alkyl(aryl)phosphates,
alkyl(aryl) phosphonates, fatty acids, naphthalene sulphonate (NAS), formaldehyde
polycondensates, polystyrene sulphonates, hydrophobe-modified NAS, for example
saponified fatty acids, alkyl(aryl)sulphonates, sulphate esters, phosphate esters,
alkyl(aryl)phosphates, alkyl(aryl) phosphonates, and mixtures thereof.

According to one embodiment, the anionic surfactant and/or anionic
microparticle is added to the cellulosic suspension in a total amount from about 0.001 to
about 1, such as from about 0.005 to about 0.5, or from about 0.01 to about 0.1 kg/ton
dry cellulosic fibres.

According to one embodiment, non-ionic surfactants that can be used according
to the invention include generally ethoxylated or propoxylated fatty acids or fatty alcohols.
The ethoxylated fatty acids and fatty alcohols can be ethoxylated with from about 1 to
about 30 ethylene oxide (EO), or from about 4 to about 25 EO. The ethoxylated fatty
acids and fatty alcohols may have from about 6 to about 30 carbon atoms, or from about
6 to about 22 carbon atoms. The propoxylated fatty acids and fatty alcohols may have
been propoxylated with from about 1 to about 30 propylene oxide (PO), or from about 1 to
about 8 PO. The propoxylated fatty acids and fatty alcohols can have from about 6 to
about 30 carbon atoms, such as from about 6 to about 22 carbon atoms. It is also
possible to use carbon dioxide instead of propylene oxide.

According to one embodiment, a non-ionic surfactant is added in an amount from
about 0.1 to about 10, for example from about 0.3 to about 7, or from about 0.5 to about 5
kg/ton dry cellulosic fibres.

According to one embodiment, further conventional components may be added
to the cellulosic suspension such as wet strength agents, dry strength agents and wetting
agents.

According to one embodiment, the cellulosic fibres of the cellulosic suspension
may include fibres derived from wood pulp, which includes chemical pulp such as,
sulphite and sulphate pulps, as well as mechanical pulps such as ground wood,
thermomechanical pulp and chemical modified thermomechanical pulp. Recycled fibres
may also be used. The recycled fibres can contain all the above mentioned pulps in
addition to fillers, printing inks etc. Chemical pulps, however, are preferred since they

impart a superior feeling of softness to tissue sheets made from it. The utilization of
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recycled fibres for making tissue or fluff often includes a process step known as deinking

to remove as much as possible of the printing ink from the fibre slurry and most of the

filler material to get an acceptable brightness of the recycled fibre slurry and paper

machine runnability. The deinking process often includes addition of anionic substances

5 such as saponified fatty acids and water glass to the fibre slurry. These substances are

sometimes carried over to the paper machine and due to the fact that they are anionic,

they can inactivate cationic chemicals added to the stock. These substances are called
anionic detrimental substances or “anionic trash”.

To evaluate the performance of the papermaking process according to the

10 invention a number of parameters can be measured. To determine the static electricity
the static potential is measured. The effect of the debonder system can be determined by
measuring knot content, burst strength, defiberization energy and wetting rate. Low burst
strength and low defiberization energy shows that the fibre-to-fibre bonds are weak,
which enhances the softness.

15 The invention being thus described, it will be obvious that the same may be
varied in many ways. Such variations are not to be regarded as a departure from the gist
and scope of the present invention, and all such modifications as would be obvious to
one skilled in the art are intended to be included within the scope of the claims. The
following examples will further illustrate how the described invention may be performed

20 without limiting the scope of it. If not otherwise stated, all contents and percentages as

described herein refer to weight percent.

Example 1
25 A coconut oil was mixed with a parasubstituted alkyl benzylsulfonic acid (~C12)

(anionic surfactant) and an unsaturated fatty alcohol with 16 to 18 carbon atoms being
ethoxylated with 5 EO (non-ionic surfactant). The contents of the components were 50
wt% oil, 1 wt% anionic surfactant, and 49 wt% non-ionic surfactants. The oil-surfactant
blend was then heated to 50°C. Aqueous solutions with and without a Polyamine
30 Bewoten C410 (polymer) were prepared. The concentration of the polymer in the
aqueous solution was 4 wt%. The aqueous solutions were heated separately to 50°C.
The oil-surfactant blend was subsequently emulsified into the aqueous solutions by
means of an Ultra-Turrax® (high-shear equipment). The compositions were subsequently
cooled to room temperature in a water bath. The weight ratio of the oil-surfactant blend to
35 the aqueous solution was 15:85. The compositions prepared will in the following be

referred to as debonder compositions D1 and D2 respectively.
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The debonder compositions used in the examples:

D1: Eka Soft F61® composed of 3.4 wt% Polyamine Bewoten C410 and the oil-

surfactant blend in aqueous solution

D2: Oil-surfactant blend (Eka Soft F60®) in aqueous solution
5
The polymer used in the examples:

P1: Polyamine Bewoten C410 (Eka Soft F50®)

10 The silicious materials used in the examples are:
S1:  Silica sol (Eka NP 320®)
S2:  Eka Soft F40®, a synthetic hectorite, hydrous Sodium Lithium Magnesium Silicate.
S3: Composition containing S1 and S2 in weight ratio 1:1
S4: Composition containing S1 and S2 in weight ratio 2:1

15 Sb: Composition containing S1 and Bentonite in weight ratio 1:1
S6: Composition containing S1 and Bentonite in weight ratio 2:1
S7: Composition containing S1 and Bentonite in weight ratio 1:1

The silicious materials, S1-S7, either as sole materials or mixtures thereof, were
20 dissolved in water to form an aqueous solution with 1 wt% silicious material. Mixtures S3-

S7 are defined in the schedule below:

Dry weight
ratio NP320 Laponite® Bentonite
Comp. | Silica:Smectite | (8 wt%) (6 wt%) (100 wt%) | Water

S3 1:1 759 (1) 100g (2) - -
S4 2:1 150g(1) 100g (2) - -
S5 1:1 100g(1) - 8.0g (3) 92(2)
S6 2:1 100g(1) - 4.0g (3) 46(2)
S7 1:1 100g(1) - 8.0g (2) 92(3)

The numbers in brackets reflect the addition sequence. The compositions were treated

25 with Ultra-turrax for 10 min at 10.000 rpm.

pulp with water up to 750 ml. If used, the debonder compositions were added to the pulp

Dry paper sheets were prepared by mixing 15 grams of chemical pine sulphate
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conducted on wet paper web after pressing (about 50% dry content) or on dried and
conditioned paper web (about 93% dry content). If sprayed on dried and conditioned
10 paper web, the sheets were dried and conditioned once again before measurements

were made.

Example 2
In example 2 the defiberization energy and static potential were measured of

15 sheets prepared from different combinations of debonder compositions added to the
cellulosic suspension and silicious materials added to the sheets. The amount of
debonder composition added to the cellulosic suspension was 2.0 kg/ton based on dry
cellulosic fibres. The polymer (Polyamine Bewoten C410) was added in conjunction with
the debonder composition or separately in an amount of 0.033 kg/ton based on dry

20 cellulosic fibres. From 0 to 2.0 kg silicious material/ton dry cellulosic fibres was added to
the sheets as set out in table 1. The debonder compositions, polymer and silicious
materials were added either to the furnish (F) or sprayed on the dried and conditioned
paper web (about 93 wt% dry content) (S). Dry paper sheets were prepared according to
example 1. The static potential of the sheets was measured with an Electrostatic field

25 measurement device (JCI 148) and a high voltage head JCI (John Chubb Instrumentation
140) connected to a pin-defiberizer. The defiberization is measured in kd/kg and the static

potential is measured in kVolt.

30

35
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Table 1
Test| Additives Total dosage of silicious materials
No. 0 kg/ton | 0.25 kg/ton | 0.5 kg/ton | 1.0 kg/ton | 2.0 kg/ton
(kJ/kg)(KV) | (kJ/kg)(kV) | (kJ/kg)(kV) | (kd/kg)(kV) | (kJ/kg)(kV)
1 None 165 | 7.0 - - - - - - - -
2 | Sprayed H,O | 159 | 6.5 - - - - - - - -
3 | PI(F)+D2(S) | 80 [13.0| - - - - - - - -
4 D1(S) 90 [(13.0| - - - - - - - -
5 |D2(F)+P1(F)+| - - 110 {100 | 95 | 5.0 | 85 | -4.7 - -
S2(F)
6 |D2(F)+P1(F)+| - - 110 | 100 | 110 | 80 | 105 | 1.7 | 115 | -6.4
S2(F)+S1(F)
7 D2(F) 155 | 7.0 - - - - - - - -
D2(F)+P1(F) | 115 [ 125 | - - - - - - - -
D2(F)+P1(S) | 125 | 10.0 | - - - - - - - -
10 |D2(F)+P1(S)+| - - 160 | 7.6 | 155 | 6.5 | 155 | 3.3 - -
S1(S)
11 | D2(F)+P1(F)+| - - 105 | 1.4 | 105 | 4.0 | 100 | 5.5 - -
Inv S2(S)
12 |D2(F)+P1(F)+| - - 115 | 9.0 | 115 | 6.8 | 120 | 4.0 - -
S1(S)
13 | D2(F)+P1(F)+| - - 100 | 52 [ 110 | 50 | 110 | 1.3 - -
Inv S3(S)

10

15

It is evident from the results of Table 1 that a lower static potential can be reached more

rapidly with a low dosage according to the invention.

Example 3

In example 3 the static potential of sheets was measured for sole silicious materials.

From 0 to 2.0 kg silicious material/ton dry cellulosic fibres were added as set out in table

2. The silicious materials were added either sprayed on the wet paper web (about 50 wt%

dry content) (SWP) or the dried and conditioned paper web (about 93 wit% dry

content)(SDP). Dry paper sheets were prepared according to example 1. The static

potential was measured in the same way as in example 2.
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as i exanpiee b AL 1, 1pos 16PCT MPR8E £ DBJSRITIE &bl e 3  Jest No.
Addi ti ves Dsls.age of siliciolekgréref 0al2s | oskd/tes (k\).00.[12R0kg¢/ t on (kV)
E). 25 kg/ton (kM) 0.5 kg/ton (I&Q) kl&poen 7k99ton kg/toﬁ aﬁ/g?t(cj) 1%/tgnl - - - 351
kV) | (V) | (V) | (V) | (V)
1 S1(SWP) 7.6 0.4 -5.4 -3.7 2.2 -0.8
2 S2 (SWP) 7.6 -1.4 -3.0 -4.0 -4.3 -6.6
3 S1(SDP) 7.5 0.7 0.7 0.5 -0.3 -0.5
4 S2 (SDP) 7.5 -3.9 -6.9 -8.5 -8.1 -7.3

It is evident from the results of Table 2 that a low static potential can be rapidly reached

5 with a low dosage of smectite clay according to tests 2 and 4 of the invention.

Example 4
In example 4 the static potential of sheets was measured for sole silicious

10 materials and combinations thereof. 0 to 0.5 kg silicious material/ton dry cellulosic fibres
according to table 3 were added. The silicious materials were sprayed on the wet paper
web (about 50 wt% dry content). Dry paper sheets were prepared according to example

1. The static potential was measured in the same way as in example 2.
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In exanple 5 the static potential and the defiberization energy of the
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Table 3
Test Additives Dosage of silicious materials
No. 0 kg/ton | 0.125 0.25 0.5
(kV) kg/ton | kg/ton | kg/ton
(kV) (kV) | (kV)
1 None 7.0 - - -
2 Sprayed H,0O 6.1 - - -
3 S1 - 0.4 -5.4 -3.7
4 S2 - -1.4 -3.0 -4.0
5 S3 - - -4.1 -4.6
6 S4 - - 1.1 -3.0
7 S5 - - -0.6 0.7
8 S6 - - -0.1 1.4
9 S7 - - 3.5 1.7

It is evident from the results of Table 3 that a low static potential can be rapidly reached

5 with a small dosage of Laponite RD® according to the invention.

Example 5
In example 5 the static potential and the defiberization energy of the sheets

10 prepared from a furnish containing a debonder composition and polymer were measured.
The dried and conditioned paper web (about 93 wt% dry content) were prior to
measurements also sprayed with Laponite® and Laponite®-starch mixtures. The amount
of debonder composition added to the cellulosic suspension was 2.0 kg/ton based on dry
cellulosic fibres and the polymer addition was 0.12 kg/ton based on dry cellulosic fibres.

15 The total amount of silicious material added to the dried and conditioned paper web
(about 93 wt% dry content) was varied between 0.125 to 1.0 kg silicious material/ton dry
cellulosic fibres according to table 4. The Laponite®-starch mixture of S2 and OS
(oxidised starch, Perfectamyl P 255 SH) was made in a weight ratio of S2 to OS of 1:3.
Dry paper sheets were prepared according to example 1.The static potential and

20 defiberization energy were measured in the same way as in example 2.
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2011/ 120876 PCF.EP2011/ 054581 14 Tabl e ditives T dosage
of silicilous TB?@)TPHE) 180k y/%bn (RJ/kg)(k\/) 0.]125 kg/Tor (kJ/kg‘)(k\/)' 0/25
g/ ton (KITEg] D)+ B1(5) [TTo CKITKQTTRVE T G0k [( KB ROBKY) T | -
D2(F) +P1(F) 120 o b - - -T2 PRARFPL(R) + $2-05(S) - |- - -
+ §2- OS(S)
3 |D2(F)+P1(F)| - - | 10580 | 90 | 50 | 100 | 2.0 | 105 | -0.3
+S2(S)
4 |D2(F)+P1(F)| - - - - - - 110 | 36 - -
+S3(S)

5 Itis evident from Table 4 that tests 3 and 4 according to the invention result in lower static
potential and acceptable defiberization energy compared to test 2 in which a laponite-

starch mixture was applied to the web.
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2011/ 120876PCT/ EP2011/ 054581 15 C ai ms =3 Pr ocess of producing a cellulosic
fibre web conpriisi n@rocess of @pdutimya deludpsic fitee Web@smprisingpensi on b)
dewat ering the cel.l.ul osi f Isusgensi on and formng a cellulosic fibre web 5c)
appl yi ng a sn@APYANGLPMYIRSGRUSHERERE £ r om about 0.01 to about 2 kg/t dry
cel I ul osi ¢ f il)rdesvateding ahelceadialdsicl suspensianbare! farbing a cellulosic fibre web

5 ¢) applying a smectite clay in an amount from about 0.01 to about 2 kg/t dry cellulosic
fibres to said cellulosic fibre web,
wherein no polymer is added to the formed cellulosic fibre web.
2. Process of producing a cellulosic fibre web comprising
a) providing a cellulosic suspension and adding a debonder system to the cellulosic
10 suspension
b) dewatering the cellulosic suspension and forming a cellulosic fibre web
¢) applying a smectite clay in an amount from about 0.01 to about 2 kg/t dry cellulosic
fibres to the formed cellulosic fibre web.
3. Process according to claim 1, wherein a debonder system is added to the

15 cellulosic suspension.

4. Process according to any one of claims 1 to 3, wherein a polymer is added
to the cellulosic suspension.

5.  Process according to any one of claims 1 to 4, wherein the smectite clay is
added in an amount from about 0.1 to about 1 kg/ton dry cellulosic fibres to the formed

20 web.

6. Process according to any one of claims 1 to 5, wherein the smectite clay is
sprayed on the web.

7.  Process according to any one of claims 2 to 6, wherein the debonder system
comprises

25 (i) an oil, fat or wax,

(ii) at least one non-ionic surfactant, and
(iii) at least one anionic surfactant.
8.  Process according to any one of claims 2 to 6, wherein the debonder system
comprises a quaternary ammonium surfactant.

30 9. Process according to any one of claims 2 to 8, wherein the weight ratio of
the debonder system to smectite clay added to the web ranges from about 1:50 to about
100:1.

10.  Process according to any one of claims 1 to 9, wherein the smectite clay is
laponite and/or bentonite.

35 11.  Process according to any one of claims 1 to 10, wherein the static potential

of the cellulosic fibre web is lower than 10 kV.



wherein no polymer is added to the fornmed cellulosic fibre web. 2.Process

of producing a cellulosic fibre web conprising a) providing a
cel | ul osiwouspetsscon and addi ng a debonder systemto tlpeTaphdiulosssc
10suspensi on b) dewatering the ﬁgllulosic suspension and formng a

cellulosic fibr .te cl in an ano f.rom
Sout 0.01 to adour PG BLeiRede Al SeP e Flabed oo ibefh B HberEES;
fibre web. eBefgyastssceliclosicdibregwéisdbwenthdn 120ks/kg.n a debonder systemis
added to the 15 eIIEIosic sus&§n§|on 4. P QCess ?ci?rdﬁng.nﬁ any one_of
claims 1 to 3, [9Fe5S BETYNEP 19 ML qaR A" F'8 M4 't WrgEindne GEBHoNS e
5 Process ambdsdjrlhgr pmcemedoaﬁrdamc@bmlmpépdrptus@uewh&mfei n the smectite clay
dded i unt ron1 1 to,about 1 kg/ ry cellulgsic
(T bres € the {1 moGoRgoRs o WePoiRashlE by Wi obessry catbedi™ efioht & 1 o
5, whereincidiras $nedB8ite clay is sprayed on the web. 7. Process according to
any one of clal rein the st.em co 5(] n
o1, Tt Cor w1 CrTupe HRE e omBreRo RPESle ENUE ARy T o 4 uhd Poast
one ani oni ¢o stt@CﬁSﬁ@ton&rﬂﬂoﬁstE fideasonithraig theostatiy patoetiadis lower then 3 kMO 6,
wherein the debonder system conprises a quaternary anmoni um surfactant.
309. Process according to any one of clains 2 to 8, wherein the weight ratio
of the debonder systemto snectite clay added to the web ranges from about
1: 50 to about 100:1. 10.Process according to any one of clainms 1 to 9,
wherein the snectite clay is |laponite and/or bentonite. 3511. Process
according to any one of clains 1 to 10, wherein the static potential of the
cellulosic fibre web is lower than 10 kV. WD 2011/ 120876PCT/ EP2011/ 054581
16 12. Process according to any one of clains 1 to 11, wherein the
defi berization energy of the cellulosic fibre web is |Iower than 120 kJ/kg.
13. Process according to any one of clains 1 to 12, wherein the cellulosic
fibre web is further processed to produce air-laid paper, tissue or fluff.
514.Cellul osic fibre web obtainable by the process as clained in any one of
claims 1 to 13. 15.Cellulosic fibre web conprising snectite clay in an
anmount from about 0.25 to about 0.75 kg/ton dry cellulosic fibres wherein
the static potential is lower than 5 kV.



