WO 2009/056942PCT/1B2008/002874 1 USE OF A SURFACE-REACTED CALCIUM CARBONATE
IN TISSUE PAPER, PROCESS TO PREPARE A TISSUE PAPER PRODUCT OF IMPROVED
SOFTNESS, AND RESULTING IMPROVED SOFTNESS TISSUE PAPER PRODUCTS The present
invention refAf28%8/#& e of a surface-reacted natural calcium carbonaté&&5i8¥ %i<8ue paper
products, to a process to prepare tissue paper pgoducts, and to a tissue paper product featuring an
improved softness. Common tissue paper products are mass market products, and include facial

Eissue, toilet@s&t@ﬁmi&emm@mmx@w?mﬂgm mapsUHpNseRold ?rtlﬁ ing_ustrial
papers ard B O B S B R rers i thee
they may be likehap RE S RHIEN el O SHDA SINESS PR EUR PARERSBRASSESC#asy disposability, low

weight (basis weight of less than 65 g/m2, or in some cases of less than 40 g/m2 or even less than or
equal to 32 g/m2) and, in some cases, particular wet strength requirements. They also differ in that

they arergiten-composachakaniipletissue dayerstored dliegi- I oiROVe cdissUR PaPRISare
generallggs[t)roduced via a process referred to in the art as creged t%issue ggatﬂ?rmakin% Erocess, though

other leSs SRS RBAh RO ATEHEN PoRSSES QLA SiRFHE S G SHarAiil reBtliad £¥4si8REight of
betweeprtduahtt@ergipe2, iandovealsbéfersned from one to as many as four plies. Facial tissue often
features a slightly lower basis weight of between 14 and 18 g/m2, and mostly comprises two to three

plies. HEOBBRGIAHESE SFREH ST P0HeRs 250 S8R SaS Rirdvsirtormchidsdatal sbmswivdEhigher basis

weight afheiweenaQ-ane Aroimppandinelyieats eamoperitanotwenpliesn Onesplyanghsstrial tissue
paper tO\QL/eés Msu Iy, ggatu%e a ba é;sn\slvgig%taogﬁéiot& S(é)ugémgﬁ\évhgrea% ;h%)if thg.-lply counterparts have
a basis ngléh? OF 2216 94 g?mél. ese tissues maysbe Urfier Sd‘fst?r?ﬁu]istﬁeg %e%vx‘“/:’éen themselves by

the natufg of. the ire songedandieshecially the amebnLalehamiralpulpARghiesy g’ll%%i}i‘glrlejf t{;@;e

contain), as well'as the presence of further additives, such as wet-strength resins.

tissue tyFRESHRRATBETMF ekt de fertissnat pipe Prhpihaagirttticulns Hgh iRisespaper cloths,
softnessepipgepisinneloftheigosbisipadant siacketing characteristiceniafinass isgenarally defined
in terms,Qf both surface and. bulk softness, .and,is,caonsidered to be a function of smagothness,

compre B S e e A el SR8, IRRRE e

evaluatee biyanemi fddkbuiserbier sctnlijhen artieaneenampsafarhentinbhiigirdeivavetessbme

availableyjjes”, Moreover, tissue papers are generally produced via a process referred 1o in the art as

creped tissue papermaking process, though other less-common production processes exist.

Toilet tissue generally features a basis weight of between 14 and 22 g/m?, and may be formed

from one to as many as four plies.

Facial tissue often features a slightly lower basis weight of between 14 and 18 g/m? and

mostly comprises two to three plies,

Household tissue paper towels, also known as kitchen towels, present a somewhat higher

basis weight of between 20 and 24 g/, and rarely feature more than two plies.

One-ply industrial tissue paper towels usually feature a basis weight of 33 1o 50 o/m?, whereas

their two-ply counterparts have a basis weight of 22 to 24 g/m?.

These tissues may be further distinguished between themselves by the nature of the fibre
source (and especially the amount of chemical pulp and recycled fibres they contain), as well

as the presence of further additives, such as wet-strength resins.



For the purposes of the present Application, tissue paper softness is evaluated using Emtec Tissue
Softness Analyzer technology, as described hereafter. Prior Art A number of solutions have been
proposed to meet the demand for increased tissue paper softness. A first class of solutions involves
the addition BPAMIHER*humectants during tissue paper production. WO Y64 PE8879®% &xample,
describes the application of a soluble polyhydroxy compound to the wet tissue paper web before
drying and creping this web to form the final tissue paper. US 4,764,418 provides for the addition of
humectantxBudhhas.piiyethylenchgtyepktintiiefar faniebtifise conkappepachidnvolyies deding particular
oils and/ar, waxes to the ti pa such as described i 96/24723, WO 97/30216, WO
02/0575: aﬁS(f‘E’pr%aéQ %I??Lg}%Ho%%e{%/eegrs, brgﬁ%eg)?%t ea %vékz\a/\é%?oé% Sesir%lgglr?aengj w?%ﬁén gevelopment
of an uridéesiegdisipell associated with the final tissue paper product, and represent relatively costly
means Qf increasing tissue paper softness. A third approach calls for the implementation of particular
surfactatteFosSiBR T CoMBMERR WItRerF PRI a&ﬁﬁﬁ?e%}daéuéﬂééeﬂ%& HAGhEPBEERSdifPUS
4,940,518 alf$4;3b bbG9carithtdS 4od4dd6R1 1Ky fatifth-approptirusiess oy thainplempntaEion of
particular j b : ri inUs 5217576, US 5,223.096; US
510,500 b s B oD e e b e R o
aspectsHTaREcHiEl EpHpevaTdiary Isrotesavddr¥kample by adding steps to the process, such as
calendefing, following tissue paper web drying, and/or modifying the tissue-papermaking equipment
used. |?11£Jﬁ|[§ %8&?3%%%?3&%8%%%2‘&@%%ﬁiéa“ﬁ]8%”85&%?98%’&@?}3?%}&%%&%5 relative to
the natufsandoidegierlpteefiming bifibze dassaiok thifoeafithe tissue paper web. However, all of these
approaches leave the skilled man in need of a simple, cost-effective solution that can be readily
impIem@ﬁ@dﬁiﬁ a broad range of tissue papermaking processes and using a wide range of additives,
and inclyding stan arﬁi fibres, Considering the drawbacg?ﬁofq the known solutions to the problem of
providin‘é 8%@5%@ 5% g&‘ﬁ%splé%{& eélh%g?é’&egb%v%feﬁti ﬁ%‘éﬁ%‘%? FHARCRSER HSHGEISh to provide a
novel schitimrsso this problem. The object outlined above has surprisingly been solved by the use of a
surface-reacted natural calcium carbonate as filler in a tissue paper product, the surface-reacted

natural éaféitingedrebRateipemyne re dbficdproa Lt Srahele Rareelenin BambHate\WIR%AN acid and
carbon dieidgow el isdoarey insiumnihejasiddeeatmaphiangdiar soppigchrXieRIKaRd the
surface-reacted atlﬂgal c%l%ium carbonat% B?n}g are ared as an a%%eous S%Jsgens%%n E51861 ing a pH of
greater Rar 0 Measured ae %@pﬁrs‘?’é%gare gkateiimm %%%ﬁ%ﬁ%g §evaeﬁllé)r ot s 3\gaper
productsisthe skilte diah 1ododis \MOveBE 284 s wiithote achesitbetet stanigzsoftlykteddissue paper,

low in Ii%%gtg@ﬁ@e%ge obtained by forming a filled tissue paper featuring biased surface
characteristics. Whilé preferred fillers include inorganic materials such as clay and calcium carbonate,

more prafesteddciphedimentsliasusisnie y-efclayoiNodetails.atesprovidedsas tathe satuse of the
calcium carbonate. 97117494 simil refers to the n for R rface bonding
propertié%s?ﬁlaeﬁs u@?gé%e%%ﬁa% Cﬁéirgl;?f gggggﬁ%} I§te‘6 %ﬁﬁé’r& %gﬁigﬂ n?%/ %g?u%%ggaﬁ%‘ﬁ%%rbonate. WO
97/3708viefdtitaloproppssadicnoeypeating tfidevabpmetiutdsiv pegtstddtorfilersiowaiedreped tissue

paper, whare,sajd.Pracessisharreiarizes inihahit comprses g slens of iA)eomRaURg an aqueous

dispersion of a non-cellulosic particulate filler with an agqueous
dispersibistaiditdhicpolyelectrolytepolymer,

A third approach calls for the implementation of particular surfactants, possibly in
combination with further additives, as described, among others, in US 4,940,513, US
4,351,699 and US 4,441,962.

A fourth approach refers io the implementation of particular chemical debonders, as
described, among others, in US 5,217,576; US 5,223,096; US 5,240,562; US 5,262,007 and
US 5,279,767.

The implementation of chemical additives of the above two groups in tissue paper products

again represents 2 relatively costly means of improving tissue paper product softness.



b) mixing the aqueous dispersion of polymer-contacted filler with papermaking fibres forming an
agueous papermalcing furnish comprising polymer-contacted filler and papermalcing fibres, 4 c)
contacting said agueous papermaking furnish with a cationic retention aid, d& forming an embryonic
paper web ido)t %("ziéﬂféous papermaking furnish on foraminous papem?a% 83:?8% ,74e) removing
water from said embryonic web to form a semi-d¥y papermaking web, f) adhering the semi-thy
papermaking web to a Yankee dryer and drying said web to a substantiallydrycondition, g) creping the
substantiEiatrygpmeadnomy ey ankisly idg eatvy e anpeofsaofl kbt are pipgrblaide; thecedy forming a
creped4dissue Opti is fi - i ic qe ay be calcium
carbong(%z: Othggfggr% ?j%%{gfbl g{g [?#e errg& %ﬂ%&%&%ﬁ%&%ﬁgﬁﬁﬁﬁﬁi Loééﬁﬁﬂet\e’pf’a'%())f between
0.5 um EHS YR faRAErREChH AEBIE RIgREIIRE YetErasek e th&oilis Brerh&ve ispaeitrslly calcium

carbongienWée) 98/1R0KA afersde ﬁﬁf@?ﬁ% fRFRIQEU G HES QBRSO REe sfaﬁlf@ngnw dljjsting
tissue paper web cantaining a retentive filler. Sajd process comprises the steps of: (a) providing an
aqueou@%?gpgfr?sffgﬁl&gpg éﬁ’rﬁ%ﬁ(iﬁ@ea}ﬂi%% rRg AR mERM Wg‘éegn%ﬂngé-%gﬁﬁlosic
particulaterfilehe s déd pattic wetidilsrp rafersdlyo £ anyprising destrs Hisvivt lsdktomltiot GO %s of the total

weight of said;tissue Daner, said perticulate filer P@é@ﬂrﬁﬁkﬁﬁ%&%‘@s@g%%ﬁ&&%ﬂ%@@0”9 many

other options, calcium carbonate, though kaolin Clay is indica eing preferred; (b)depositing
said aqRieMiSGssiBH W paparRATR férnish onto the surface of a travelling foraminous forming

fabric to.form a.wet.empryonic papermaking web:. (c) transferring said. wet embryonic ermaking
web fro?r%nt]ﬁqg orr i%hfr%%baﬁfc ?écg |E§r ra{rrfgf’é%rl fsaqr?ﬁ%cg r%t\%célﬂqnegpé?%ges%eo o %Pgﬁ%%gaf@g%fﬁ% about 75 %
slower tHévetirerformien fabdictaned, {d)stransfaaihgilbowetemtbiyomitopapermsking webedrom the first
transfegfabric, viagt lsasigne further transfer to a drying fabric, whereupon said wet embryonic
papermaking web is hon-compressively dried. US 5,672,249 refers to a similar process for

incorpofatingadinetioadctiiosic pafititale been solved by the use of a surface-reacted natural
calcium carbonate as filler in a tissue paper product, the surface-reacted natural calcjum
carbonate being the reaction product of a natural calcium carbonate with an acid and carbon
dioxide, which is formed in situ by the acid treatment and/or supplied externally, and the
surface-reacted natural calcium carbonate being prepared as an aqueous suspension having &

pH of greater than 6.0, measured at 20°C.

As regards calcium carbonate-based fillers for tissue paper products, the skilled man knows
WO 98/28491, which teaches that a strong, soft, filled tissue paper, low in lint and dust, may
be obtained by forming a filled tissue paper featuring biased surface characteristics. While
preferred fillers include inorganic materials such ss ciay and calcium carbonate, more
preferred embodiments focus solely on clay. No details are provided as to the nature of the

calcium carbonate.

Related WO 97/17494 similarly refers to the need for biased surface bonding properties in a

tissue paper that containg a particulate filler, which may include calcium carbonate.

WO $7/37081 refers to a process for incorporating a fine non-cellulosic particulate filler into
a creped tissue paper, where said process is characterized in that it comprises the steps of:
a) contacting an agueous dispersion of 2 non-cellulosic particulate filler with an aqueous
dispersion of an anionic polyelectrolyte polymer,
b) mixing the aqueous dispersion of polymer-contacted filler with papermalcing fibres forming

an aqueous papermaking furnish comprising polymer-contacted filler and papermaking fibres,



filler into a creped tissue paper, wherein, in particular, starch is implemented and wherein said
particulate filler comprises from about 1 % to about 50 % of the total weight of said creped 5 tissue
paper, said particulate filler being selected from a large group of filler options including calcium
carbonate. AYAHHEMfSrmation is provided regarding the nature of the &)Qalﬁﬁ'}%%%ﬁéte. WO
01/44571 provides for a relatively soft, strong, ogaque tissue paper product and a process for making
same, involving the incorporation an alkylamide or alkylimide softening agent along with particulate
fillers dufing@notingorsitesatir dissugafermaltiog pracess. Safdl particatiatedillesisnay, amang other
options, %a c%lciume&%rb%?l%tehAga‘;‘%,bngo%?tt%gsaaﬁ% OQJSOng%d rﬁ%grd#'ggntmso% gigm c%rsbonate. us
2004/118534 teaches 3 ¢ epin c%mpositlon compﬂsmg apc}josg)lln Abie po?ymer c%ﬁ%%?e of forming
formaldepgriediing condensation reaction during crosslinking, a filler material (whicHatiégbe calcium
carbonate),aRsl Aavatalssaiuble ghcaleomneund. B sofedag! is amanghe charagigtisties of the
resulting tissue products. Again, no indjcation s provided regarding any advantageous calcium
carbongee P@@téﬁ%tf@@é‘f%lﬂﬁ@@@f%ﬁ% &cﬁ@%kﬁep%@'s?’fgr%&ﬁwéaﬁlgﬁﬁ’ﬁ%r& filler, which
may, amnorgaothdy options, be a calcium carbonats; onto an aqueous cellulose-fibsengiitipension, which
may ulti - for | : r. 1o thi carr n%in hydrox f the mineral filler is
e T e e e
precipit@tédeo Rt e HPTIES mrIsTost A tPRYPhineral filler. As can be seen, the use of calcium
carbon%e as a f%!ller for.tissueppa er, while %olmetimeswr%enti edin th% prior art, is always mentioned
a) amornigr Othe it S B Bth &P S ptioh OB B With HE Ao HHTO ool PSSR THE 184 features of
this calditheic@mpoteate bargaspéoiatlyfillet regagtingwspedifichstirfd o aneatmeiteseethat the prior art
as a whole fails.to provide any.indication, direction, or. estion to the skilled man in this respect.
SurprisiH&yﬁi}%sg tise Bt ?H%%seur ;%85139(;%% eafa ﬁr\gﬁcal%%%rgl%%%r gkhgaﬁg e %F%?hegstng(ﬂgec%!%sent
inventiopehagnbeshdound to result in a tissue paper product of improved softness relative to tissue
paper products comprising standard calcium carbonate fillers of the prior art. Furthermore, the solution
accordintly $h e Prosesheiniren it Fnop STRABREH el asHras. e fesivs peraking
processgsaiéRraides iy Rrewed-sofingssndtbaut theongaddoradegitional additives or particular
complex tissue-making process steps. 5a Summary In a first aspect, there is provided the use of a
surface-m goteddnat arak.gedoivnaucachonatefas fitterakitis Sueigapemprothuc tspaheriaing Hicks

SUfface‘e[{%@ﬁ%%chﬁ’&%é}k%%ﬂ%i&%&aﬁ%ﬂ%Ed?_ﬁ%&&%&%@%ﬁ%ﬁ&ﬁm@g@%{éﬁéﬁ%@é@rP°”ate with

an acid and carbon dioxide, which i1s formed in situ by the externally,

and the ‘buitatslieifttephihefal arsign ehrpnaa s anmg praliarad adun Adtidsistlstdsion having
a pH of greatesihanMhdngasured ala20Gie aBrReANEhRSPA IR 4 hERvideebihectissise

papermalgna%ggo‘c SS chariactec{ised in that the surface-reacted natural calcium carbonate is
as & ,

introduced’ uring't & HrsBle ggp’ermaking process in order to form a tissue paper product. In a third

aspect, theresiRIRy deiipdssueanh ioductchasaeterisedin allheonprizes uiface reacted

natural calcium carbonate obtained by reacting a natural calcium carbonate with an acid and with
carbon SEIBOVHEFSIRSHRLES IR Sk PRRSEHH) MRS ERId treatment and/or is supplied

from an ternal source.. . . . .
(8( transferring said wet embryonic papermaking web from the forming fabric to a first

transfer fabric travelling at a speed from about 5 % to about 75 % slower than the forming

fabric; and

(d) transferring the wet embryonic papermaking web from the first transfer fabric via at least
one further transfer to a drying fabric, whereupon said wet embryonic papermaking web is

non-compressively dried.

US 5,672,249 refers to 2 similar process for incorporating a fine non-cellulosic particulate
filler into a creped tissue paper, wherein, in particular, starch is implemented and wherein said

particulate filler comprises from about 1 % to about 50 % of the total weight of said creped



WO 2009/056942PCT/IB2008/002874 6 Detailed Description of the Invention Surface reacted natural
calcium carbonate The surface-reacted natural calcium carbonate used as filler in tissue paper
products according to the present invention is obtained by reacting a natural calcium carbonate with an
acid and wit?€21815616kide, wherein the carbon dioxide is formed in sitF by ti&" 48 &atment and/or
is supplied from an external source. Preferably, the natural calcium carbonate is selected from a
marble, a chalk, a calcite, a dolomite, a limestone, or mixtures thereof In a preferred embodiment, the

natural gadeiusapearbod phetic.gre ik pon dadhe i atmentianithvasupeidfing carbanidimdne. The

grinding step_can be carried out with any conventional.grinding, devjce (such a rinding mill) known
to the SKGHBRSR Fe CEHAC BT Ralal S EAPEAHB D fo R oG T4 Prisent
inventioribquedpared as an agueous suspension having a pH, measured at 20C, of greater than 6.0,

preferably greater than 6.5, more preferably greater than 7.0, even more preferably greater than 7.5. In

a preferféd SidtEEE wroteep faparatitivdy i adiRey SReaEp SR TE Pradheh Bl éibrcesibonate,
either fipglndividedauchasaytirdingrpomatnssuspagadedtinwatetimiefemdRlyinthegshirry has a
content agf natural caéltcl_:ti%[pa ar ﬂgraste within the range of 1 wi% t0 80wi%, more preferably 3 wt% to 60
wt%, an ‘&¥en mora plre erably tgo O%Oaw?(%, Based on the welg%f of%e urry. T Rhext step (a
first tregurénd aite i lansoidanentdethes endieniudeus slspensiohaseiaihiadntie rstadial aalcium

carbonaig,Rrsferahlytheacilhas apkonat25C of 2.5 or less. If the pK, at 25C is 0 or less, the acid is
preferably selected from sulphuric acid, hydrochloric acid, or mixtures thereof. If the pK, at 25C is from

0 to 2.5hedkid isji¢iesably selepiad tamii2BO3db0M7; H3RMx@xElicratichar capshites thereof
The one pr.mar. [ ded.to the suspension as, a rated solutjon or a more diluted
solution” };% §}§ ?;%%ﬁ%%?ng% ff\?re fg iogo%gt%%mg‘ggot[g%ﬁ%%%ur‘é?hgglgﬁﬁ%hﬁaf(r Gh(étgil%lfr%%%& 5 to 4, more

preferaiiyfdnten bs zalakien aieopdaesidis dstepoekible ®yaol hermigtoiheoidest Before the
natural galeismreashonate:isistispended: W 2008/05a842 PELAB 2008802844 i{ Irinext step (a

second treatﬁent steg) the natur% calciurr#carbonate is treated with carbon dioxide. If a strong acid

such as SHTHHIE AN GRREGRSE RS PO TE S HBRTHESHAR treatment of the natural calcium

! A b caly 1 | . ' bon dioxid
can be L e e be
carried eutiswhuaRetisyvirchoRRe CHI AW ITER R SreHE WERI T8 Ta s BEFPRUE Wls 3 PSSsIB® to carry out

acid tre@lmﬁ%]teﬂr%@% Mggeapzw.li q%ﬂgcﬁtéqmg@gj;g HaviBg ALK &M mfglﬁgeh@f Q:&%%&dpllow?d by
treatment with carbgn dioxide supplied.from an. external source. Preferably, caqncentration o
gaseous LA ke T (2 SUAp BRI o AL B ST SaG hathervads iditne of
suspensiengafialpmepiagasesushe ORkis fronfdGi0s te Grdvelemore preferably 1:0.05 to 1:5.

As can be seen, the use of calcium carbonate as a filler for tissue paper, while sometimes

mentioned in the prior art, is always mentioned a) among other fillers or other options, and b)

with no mention: nor clue as to the required features of this calcium carbonate, and especially

not regarding a specific surface treatment, so that the prior art as a whole fails to provide any

indication, direction, or suggestion to the skilled man in this respect.

Surprisingly, the use of the surface-reacted natural calcium carbonate according to the present
invention has been found to result in a tissue paper product of improved softness relative to
tissue paper products comprising standard caleium carbonate fillers of the prior art.
Furthermore, the solution according to the present invention may be implemented in a wide-
range of tissue papermaking processes and provides improved softness without the need for

additional additives or particular complex tissue-maiking process steps.



In a preferred embodiment, the acid treatment step and/or the carbon dioxide treatment step are
repeated at least once, more preferably several times. In a preferred embodiment, the acid treatment
and/or carbon dioxide treatment takes place at a slurry temperature of greater than at least 60C.
Subsequent to the acid treatment and carbon dioxide treatment, the pH of the agqueous suspension,
measured at 20C, naturally reaches a value of greater than 6 0, preferably greater than 6.5, more
preferably ggggigniban 7.0, even more preferably greater than 7.5, thereby preparing the
surface-reacted natural calcium carbonate as an aqueous suspension having a pH of greater than 6.0,

preferably feRIRLINANG. SnfHole Reelarablk qreatel (han [0, QueMaIP IRl asater than 7 5 I

the aqueous suspension is allowed to reach equilibrium, the pH is greater than 7. A pH of greater than
6.0 can be ddigistetswitnperecdadiorhora brdeyiResstridg or e algliebta smapendisn is
continued feraraffigignttisre pefied Araferabipdhiowin 10 hoursdnnawpwierablydide & hours.

Ahematively, prigr fo reachind cquilbrium, which oceurs ata Bt of greater.han 7, fe b of the
aqueous susSpension may B& TR S5 AVAIS grea arthat & %y aaﬁdlng dbase

2009/056942R0T IBAB0810 08T Arépsudsequenttywarborndioxideingatrhieri ciaprcbavéritional base
such as sodjym. hygdrexige or potassium hydroxide can be used. With the process steps described
above, i.e. acid treatment, treatment with carbon dioxide and pH adjustment, a surface-reacted natural

calcium carbonale i oRfalner.Ihal provide s, SQiinRSS. NG RIMPIEIBERICH. IDHSRIE ARG mEUTther

details about the preparation of the surface-reacted natural calcium carbonate are disclosed in WO
00/39222 afitF iss-poosfompoahe Al SRS FFRGSE T drerahbs B rRITBRING RigtSeed in the
present applicatienoAseordingdedhesecdeauments, the surface-reacted natural calcium carbonate is
used as a bulking filler for paper manufacture. In a preferred embodiment of the preparation of the

surface-reagiediaiysatsalcium: carbapals.: thaupaiyRbialcimeataenatedsHeacied puiks the acid
and/or the carhon dioxide in the p{éasence of at Ieﬁst %r%eﬁgom ound selectedlfrom thg %joup consisting
"AihiPvart Sit

of silicate, sTHEXCHIGRIRUMAHIGFEIHE. EXAMERKS SRR A SEBHITRIGFBOTHEEIR eliminate,
magnesiumvoside, soidrmidt wigsctere dfoRdefedabty thecateadioont silicavedsisetebiatifrom an
aluminium Stﬂ!:%ﬁﬁ%n@aﬁé‘/'&j%%m‘?&f%«oﬁf an-garh;alkali.metal silicate. These components can be added
to an aqueous suspension comprising the natural calcium carbonate before adding the acid and/or
carbon dioxide. Alternatively, the silicate and/or silica and/or aluminium hydroxide and/or earth alkali
aluminate and/or magnesium oxide component(s) can be added to the agueous suspension of natural
calcium carbonate while the reaction of natural calcium carbonate with an acid and carbon dioxide has
already started. Further details about the preparation of the surface-reacted natural calcium carbonate
in the presence of at least one silicate and/or silica and/or aluminium hydroxide and/or earth alkali
aluminate component(s) are disclosed in WO 2004/083316, the content of this reference herewith
being included in the present application. In another preferred embodiment of the preparation of the
surface-reacted natural calcium carbonate, the natural calcium carbonate is reacted with the acid
and/or the carbon dioxide, and treated, before and/or during and/or after this reaction with acid and/or
carbon dioxide, with a compound or compounds of formula R-X, where the radical R represents a
carbonaceous radical, saturated or not, having 8 to 24 carbon atoms, such as the linear or ramified
alkyl, aklylaryl, arylalkyl, aryl, polyaryl or again cyclic groups, or their mixtures, and where the group X
represents groups such as carboxylic, amine, hydroxyl, phosphonic, or WO
2009/056942PCT/1B2008/002874 9



their mixtures. More particularly, R-X may be chosen from among fatty acids, fatty amines, or fatty
alcohols, whether saturated or not, having preferentially 8 to 24 carbon atoms such as, notably, of the
stearic, oleic, linoleie, myristic, octylic type, or their own mixtures, and ver¥: referentially 16 to 18
carbon atorR& P& Hixtures, with synthetic or natural fatty compound§: ﬁr‘a’@lﬂgﬁﬁ&ﬁ%compounds of
vegetal origin such as coconut oil, or of animal agigin, such as tallow, and very preferentially of vegetal
origin. Treatment with a hydrophobising agent can, in some cases, be advantageous in that it may

allow f gimﬁ%r. gs%l ?t%so%rg %{‘ QX‘}QQ%gssue paper, such that, f(_)r example, the_tissue paper provides
for the en contacted with a mixture of these liquids. The
surface-reactegd natuiral Galcium carbpnate.cai.be-kept in suspension, optionally further stabilised by a
dispersant. Conventional dispersants known to the skilled person can be used. The dispersant can be

anionic ticcatitricrAtiemhaiively e ag uedusasuspdnsidil ddscibedmbavercanbediatdnthereby
obtaining e surface:1eagied natuIal GG, AIonale In U IR, S1.AIARVIRS 9 acppuer. In a
preferre embodiment, the SUFface-Teac &4 natural calcium carbonate has a specific surface area of
from 5 micestRodtiniids, morecisrite Faty PO MRERId SO panysiRd e leemd e srasat 4B/ 80 m2/g to 60
m2/g, measied: weipt.Ritiagenandtae BET method according to ISO 9277. Furthermore, it is
preferred that the surface-reacted natural calcium carbonate has a weight median grain diameter of
from O. Piefaéhiymhenosexpietedaliy frarbfietas2&jpatad eirem moreubieferaiblliQ. 2 taltipinameasured
according, .fie peflienialisp Methed e mepaamanoLyriahh Median aiain diamgter was

performedon & igrap nstrument, as described in further detail in the experimental section

below. Fibprefelt &PeRtHpiRmehfeameaceife et hadcabarfinrdarion SamiE 48pecific
surface @regewithindherange.al tata:.200:m2fehangd daveigivresiangghaimgiametaiithin the range
of 01 toﬁgo ?W More preferably, the specific surface area is within the range of 20 to 80 in2/g and the
weight MEHHGRTF thameter is within the range of 0.5 to 25 pm. Even more preferably, the specific
surface ISwithi t ' lan: grain di iswithin the
range of B B Ty Lo Iy e e e
surface Ao ARG ARIEIBIBANSI BarBenal e BEABEH Bigiiese o781 §906 (SO BisHNess, as

measuregascordingsiaihie methes alsadesenbay indhe.Examuiesosegtianbelow. .

In a preferred process for the preparation of the agquecus suspension, the natural calcium
carbonate, either finely divided {such as by grinding) or not, 1s suspended in water. Preferably,
the slwrry has a content of natural calcium carbonate within the range of 1 wt% to 80 wt%,
more preferably 3 wi% to 60 wt%, and even more prgferabiy 5 wit% to 40 wt%, based on the
weight of the shurry.

In a next step (a first treatment step), an acid is added to the aqueous suspension containing
the natural caicium carbonate. Preferably, the acid has a pK, at 25°C of 2.5 or less. If the pKa
at 25°C is 0 or less, the acid is preferably selected from sulphuric acid, hydrochloric acid, or
mixtures thereof, If the pK, at 25°C is from 0 to 2.5, the acid is preferably selected from
.80, HSO4, HiPOu, oxalic acid or mixtures thereof. The one or more acids can be acded to
the suspension as a concenitrated solution or 2 more diluted sohution. Preferably, the molar
ratio of the acid to the natural calcium carbonate is from 0.05 to 4, more preferably from 0.1

1o 2.

As an alternative, it is also possible to add the acid to the water before the natural calcium

carbonate is suspended.



In a preferred embodiment, the surface-reacted natural calcium carbonate features an abrasion of less
than 3 mg, preferably of less than or equal to 2 mg, and more preferably of less than or equal to 1 mg,
as measured according to the method described in the Examples section below. Process in which the
surface-rea&gdz?]‘g{ﬂ?ﬁ%aalcium carbonate is implemented In the tissue 855%%0%{%2%%%35
according to the present invention, the surface-réacted natural calcium carbonate is introduced in
tissue paper during the tissue papermaking process by any conventional means known to the skilled
person e gdryendw svmadsrdeivedopsebin futumaurativelcipiroldento forerizdissteqeeper product,
The Sumaeewg%@&sgr%ﬁaé%%{%%@mﬁ;e £aR Re addediingdheitisaue papglmaking process

as an agueous suspension, e.g. the suspension describéd above, subject or not to further dilution or
partial (F5EBAEENRANER DAHERh SAEHR iCERITRREa dBR FHRAR GRS #t JS B RRaIn doBRsCess in any
appropuriate-salictfpenadigidnatie tfermatba powdes o b tigfirarohacakesMithindie context of the
present invention, it is also possible to provide an immobile phase, e.g. in the form of a cake or layer,
comprigitithesburfacexicunetetnatttakediciutiosiib orate. tarond empoditnestushe whidade-reacted

natural galeinm.cachongte s gdded during theissuspareunaking Rrocess da.additog te gther mineral

fillers, such as one or more of calcium carbonate (such as ground natural calcium carbonate, based on
limestoRétaRSRELENHO SN TS BSIBH A it GRS RALE P CaftitRHBATB W e TR, Hidhium dioxide
and kaairbelayiodlbe sulfydistiffacearcactachhatural calcium carbonate is added in the form of a
suspension (or "slurry"), with Or without additional other mineral fillers, said suspension preferably
featureS ol mitrerapfillentziis Coaternust $ad80 Jsilid Sathmessaredmctorditiges te method
describegdiinsthe.Examplgs seetinrhelow: Mbenthe siufasr-reastednatuygh calsiimeashonate is
added in the form of a su pensio.néo%"slq ry"), with or without additional other mineral fillers, said
suspensigh: 6?&%%@%5?&?@%’ Wd>809/056942PCT/1B2008/002874 11 a viscosity of 1 to 3000,
preferably, 114000 (i3, and mare.preferably 119,509 mRas asmearied ageprdnd g the method
described i the xamples sect on below. In common tissue papermaking procedures, t|E1 tissue
paper webTepfirsicfotises bycdewarerissrmaiy asy orligsIs papermaking fibres (possibly including other
additives, this total slurry being called the "furnish™), added to the tissue papermaking machine via a
headbox, on a foraminous surface, such as a wire screen. The papermaking fibres most frequently

used in tissue papers.are.virgi emical woo I te Dape also.called
"recycle%1 %SF§§ gigngbdgr%}éﬁ%}%gp @%fﬁig(%{f?gﬁlé%% gﬁ%@%ﬁégxa%é#%e%. N%tgﬁéﬂ%?elgcﬁezgsulphite and
sulphatélupsapstitipteph rteldr thaeselees @ Sapermalcing fibres may, in some cases, have been
previously subjected to various degrees of refining to isolate fibres of a given, desired fineness. In one
embodiment of the invention, the surface-reacted natural calcium carbonate is added to and mixed
with the slurry of tissue papermaking fibres (and possibly further usual additives) to form the furnish
prior to jptroduction to the tissye papermalcing.machine,. and notably prior atering. In another
embodif’%tébrsi?%‘fetﬂ[e%\}g%tﬁocﬁ;#%U%#él,{s%néFﬁ%o%%nd %{f/}éi%e;# l%‘%%rﬁ’a@ee a%%c:ao t§4 ﬁwgq%%éur?ﬂinous
surface sesfenyice | ayessdiss 10 Taperwedly 1 Tindse dapdvs el ayedificimm dhstritiohhbaeatlieast one of
these inglydessthesUriace:eactednatual Cﬁ&ﬁ'@%&%@ﬂ@@%@f@&%@'d%f&@ ihednyentipregpewatering of

this tissue paper web 1s then generally continued to form a semi-dry tissue paper web, for example, on
a press BERHOREP T ERARTEANCE TR HRIIHE! tReShenBia Wetl 6Py TSI e tissue
paper wgh withrhiatainas d Qassesfor examples0Ves oneer mgieforagrinersizansiersfabrics or felts.

In one embodiment, the tissue pa Ing process according tg.the present invention implements
such a &1856 ot %}1%% ]aYn a %‘/’Ic%lr%ﬁpﬁ%%%%?%&%e&g_ -Sdlriﬁﬁ%s{%%%s%lﬁ)éw Beaé)a%g %g%,egﬁﬁr%ﬁ}e%ents any
conventionhaltissgepeptawdbAlellatdragtmebns kiown bs tituskillaribersdhe rddibtmetethat any or

all of the dewatering;stepsonay. implementdha futher usaiahavagupna.onqtheramgapsikaown to
remove water from the tissue paper web. Einally, this semi-dry tissue paper web is dried further or

compleﬁé}‘gf}f’i{&bﬂé’rﬁ}% {%é@@%ﬁé}ppm preferably 1 to 5 hours,

Alternatively, prior to reaching equilibrium, which occurs at a pH of greater than 7, the pH of

the agueons suspension may be increased to a value greater that 6 by adding a base



for example by exposing it to the surface of the Yanicee dryer. A Yankee dryer is a large, generally
steel, drum, wherein pressurised steam is used to provide a hot surface upon which WO
2009/056942PCT/1B2008/002874 12 the tissue paper web may ultimately be dried. In one
embodiment’ ¥4 é&5G&*hapermaking process according to the present ir&ﬂfﬁ%ﬂ%?ﬁents such a
step of exposing the tissue paper web to the surface of a Yankee dryer, or implements any
conventional means known to the skilled person to further or completely dry the tissue paper web to
form a tissuepaper cattem asoviadheaseenf dmpirocapriomébareychrougididryingltbisdeormmon
practice (t)?a"g'g;}ru%g%"fgil%%) e%%?%%% sﬂemi-dry tissue paper web, though uncreped tissue papers also
exist. C?eplng INVolves mec anlcaﬁy compacting the tissue paper in the machine direction, and is
generally performed by applying a flexible blade, or "doctor blade", against a Yankee dryer. Creping
may be YakrErpriueces Hiepd Fé%}‘rf\b%@ featie paeicr RSB BFIFREEY Y SHEBREEAMEM, the tissue
paper ia&m&%&%&%ﬁ@@ﬂ%&emﬁamﬂg%akﬁ?]ﬁeﬂﬁé%ﬂﬂﬁlw Wﬁi}ﬂ&ﬂkﬁ@tﬁi’ﬂ?&mgﬁmpggdthe
wet or dry tissue paper or tissue paper web, such as by applying a flexible blade, or "doctor blade",
against %ﬁﬁﬁﬁé&%rﬁ}g&lﬁo rwléerﬁa

cr, . . .
€6nventional means known to the skilled person to crepe tissue

paper. $mallamounts of functionalehemica agenisystirthasvelstienatl an darsitengthlesins,

humectants, oils, waxes, retention aids Tbactericidgs, surfactants, sizers, debonder}asofteners, crepe
facilitatib§aoihaaitRs, Qs and Ui UedUITaHE Y d el PRETE b Biish SHHERCHring the
tissue papesinkingoareiess. @rie fiestarmestistie papedithougietypisallycanytin smabeamounts. In
one embodiment, the tissue papermaking process.accogding-to the inyvention may implement
the addi?ﬁ%%{%f%arg‘uhelaorc frore of the & eoi%%%% |8r?élll %ﬁgrﬁ??:%%éﬁg?ﬁng (El géedlgl\éﬁ"on of the nature and

amountg,of ;ilé%é}r@@@Hﬁ;%&H@MB@M@%yeﬁg@aﬁ&ﬁf&%ﬁplﬁl\m&m@cm@imf digsRenRangmaand with one
another, and their implementation in the tissue papermaking prgc%eils are known to, the skilled man.

FollowirgeraraEofe et SEiROBA et (R Ity Be Shbsil T RRe A 85 K tissue paper
productjeatudagimultiple plies cirpoergmbidindefitthehtissuempapesisaidngf pidicess sidcarding to the

present invention implements gng armore;sieps,of g (.55, PaRSL. e BiRREsAaccording to

the invehtion maly also nvolve one or more steps of layering two or mofe tissue paper plies to form a
tissue paypengivdustdenersiixartsdbesaé Bryisbimiy aclsrinng Bligrctisselspap8aiaking process
of the prgsentinventian. Theiprasass-eidissus papenmakingayithanineluse siepsaiaalendering

and/or coating and/or embossing (quijlting and/ar rippling) and/or impregnating,with a liquid, such as a
otion, alASBIIA SHHEEN S B BRI TR FUSUE A0 BrOELr TR WO
2009/056942RCAHd/432008/0 QR84 3 dmibadinignththelissuepapesiakingProceassimtearding to the

presentinyention may. MpIe MRR: ANGEMAULAL hesedyhensiersnResuliag Lissuadaaper Product
to the agueous suspension of natural calcium carbonate while the reaction of natural calcium
carbonate with an acid and carbon dioxide has already started. Further details about the
preparation of the surface-reacted natural calcium carbomate in the presence of at least one
silicate and/or silica and/or aluminiwm hydroxide and/or earth alkali aluminate component(s) |
are disclosed in WO 2004/083316, the content of this reference herewith being included in

the present application.

In another preferred embodiment of the preparation of the surface-reacted natural caleium
carbonate, the natural calcium carbonate is reacted with the acid and/or the carbon dioxide,
and treated, before and/or during and/or after this reaction with acid and/or carbon dioxide,
with a compound or compounds of formmula R-X, where the radical R represenis a
carbonaceous radical, saturated or not, having 8§ to 24 carbon atoms, such as the linear or
ramified alkyl, aklylaryl, arylallkyl, aryl, polyaryl or again cyclic groups, or their mixtures,

and where the group X represents groups such as carboxylic, amine, hydroxyl, phosphonic, or



The tissue paper product of the invention is one obtained by the tissue papermaking process as
described above. The tissue paper product of the invention is alternatively characterised in that it
comprises a surface-reacted natural calcium carbonate obtained by reacting a natural calcium
carbonate Wit #1145 4nd with carbon dioxide, wherein the carbon diox}’(fe%fgsfgpm@a%“situ by the
acid treatment and/or is supplied from an extern@al source. In a preferred embodiment, the tissue paper
product of the invention notably contains from 2 to 20 % by weight of surface-reacted natural calcium
carbonaieiresitivestoithectotafitigstle, Pafenpyr ddubbweeifbm Morepieferatibs, iatyatainss3ao 15 % by
weidht gf.suifecs,(eagied.nalaleald mheatheneisRlativalp 41e talaltisshe.arararoduct weight.

When ional mineral fillers are present’in issue paper product in addition to the

surfacenrseltiiedhepiacisicaleis cCHABERME I fo RATIM ST BEfiffe FREHn BT BIIESaped 1S Preferably

from 1 E%é@%%@é[ﬂweﬁg% merepreferablysirom thde 28%uby\eight:andemnosh prefeablydvom 1 to 15%
by weight, relative to the tissue paper product weight. In.a preferred emnb diment,{) gntlis%kje paper
producP SRSy Rt tig?f%%‘l%‘i? sog B%%elg Eight 63}‘%@?0%%%(? g/m2, as measured
accordinggi thewhethodatioscribet] mmeﬁx&mmbﬁﬁedimggﬁébetmn-lnTm préferred _
embodipantyfifssue ARRG: RICHE! compisesioLl.(R fliasuie paparipleas. heudhihe skiled man

will appreciate that theselection of the number of plies forming the tissue paper. product will depend on
the finafBSBRERRCH JhehiSTRS RansR PRIl InX3pralerda SATBodiATEhPIRE%SstRE fEper product
accordiggstethe. ipvention fentues aheaftaess el less thahtul TSRAsspraietably of less than 5.5 TSA,
and more preferably of less than 3.5 TSA, as measured according to the method described in the
Exampl&sesectior-heaebe oAl terisativedy ionaisothe bprefetradsesmbedimemttianadyubitfirer loading in
a tissue.paper p1othanyise a0l CATRISIIgRING 1S IUEDRRE T adueh aﬁemﬁm t thednvention

features a softness, as measured according to the method described in the Examples section here
below, TOBRITHIS 6% SPRHIHEIOG8/6H3874 14 that is at least 2 standard deviations less than the

TSA value of an equijvalent tissue paper product wherein the surface-reacted natural jum
carbona% ??Pé%’é eg %vﬁ%ugoéltsaﬁlép F§ o) ci%e%créa? o%’gyg f%aal}l}?ngl iae%v‘zt%ﬁ?e%ge%%l%é%a{m%ter, as
measuregtfaceorditig totivel rerthod deberite duifhtHerExainapiasiseetippdiedebelow, within 10 % of the
weight median diameter of the surface-reacted natural calcium carbonate, as measured according to
the metHbd JEEHRIBE FRAPEESEMR SUERFoFFHETE DN af et AP HE H AR SaRFRELT the tissue
paper psadues epmprising diestandz0d sdlgiumearhdaatey 85 megsured atgoiing/ta therenethod
described in the Examples section herebelow, is within 5 % of t IS, weli .Ihe tissye paper
productpé8%rn(raiﬁc"ﬁjl%frfg6 fﬁép %r@c%—%’a%?géuﬁ%d&l%? %g}tctlc enc%%oﬁﬁ?té?ﬁﬁi%@%ﬁ %r?ot er preferred
embodif#ht, the tissue paper product according to the invention features a softness, as measured
according to the method described in the Examples section herebelow, that is at least 2 standard
deviatioﬁg%@?{‘i’f”énlﬂfé Fekred BB an WhiRRAIEAt EE S B FE BIBY ﬁ%ﬁgb\?ﬁfgﬁlﬁgo%sw ﬁ@?l

&ontain any

filler, ang whereinithe basis weishh of the flaldesdissrerpapermredust:asmeassvadmeeording to the
method described-in the Examples section herebelow, is within 5 % of the basis weight of the tissue
paper prodisctdpiprisiigihersertarsl reactetha s wiionsiicasraiel FivsIpemetsste paper

pfod““gf%%ﬁgi{%%@d&&? presenliRentinnds, prefarablyfariakissug, toilst issusRapss, dgcorative
and/or gi Wra}%g)jn tissue, household and/or industrial tissue paper towels, tissue paper napkins or
tissue pagpEFiE HE?“W@. ' Otin0/65b0 ASPETIIEB 0BioD DR

In a preferred embodiment, the surface-reacted matural calcium carbonate has a specific

surface area within the range of 15 fo 200 m*g and a weight median grain diameter within the

range of 0.1 to 50 pm. More preferably, the specific surface area is within the range of 20 to

80 m%g and the weight median grain diameter is within the range of 0.5 to 25 um. Even more

preferably, the specific surface area is within the range of 30 to 60 m*g and the weight

median grain diameter is within the range of 0.7 to 7 um.



- 15 Examples Measuring methods The following measurement methods are used to evaluate the
parameters given in the following examples and claims.  Relative to a mineral filler in slurry form:
Solids Content The slurry solids content (also known as "dry weight") is determined using a Moisture
Analyser HRY ¥8ifiifétcialised by Mettler-Toledo with the following settifG< EEMHBEIAtIte of 120C,
automatic switch off 3, standard drying, 5-20 g afislurry. Viscosity The viscosity measured is a
Brookfield viscosity measured using Brookfield RVTDV-II instrumentation at 100 rpm, and selecting
the spindlessugkrdhat theBodnede, value digthstwetn 2fxand 86alBikki heupbheftheageeous
suspension is measyred.usi ta dtﬁrd pH-meter ximately 2 %? ifi e area The
specific%sr{%rlfgégésé)?i% & r%%i)‘;g%@;’ \r/llgh t %S%Igslmrﬁ%egt?ro% %?gg%%lgﬁgﬁgs%% f%%m%%?t{%gen, following
conditiomifity dftmepkarrglechyptienting at 250C for a period of 30 minutes. Particle size distribution
(mass % particles with a diameter < X% and we%%ht megrian grain diameter. (dso) Wei}%;ht median grain

diametePard GraRT GRRISIEICHTaSS aretRERITSALS QTR AR EU P R a T oA HE O, i.e. an
analysis:pf-sedimeniatjonciielinlyiofidss ahgravisetlicofibld g Thel measpreimebiyisiitagtanit a

SedigraphIM1ad. A Ssaion ol Qe WANAIERSY sllieisarpiae HelR dlneraed teing 2 hioh

speed stitrer an rasonic.
Process in which the surface-reacted natural calcinm carbonate is implemented

In the tissue papermaking process according to the present invention, the surface-reacted
natural calcium carbonate is infroduced in tissue paper during the tissue papermaking process
by any conventional means known to the skilled person, or by any new means developed in

future in the art, in order to form a tissue paper product.

The surface-reacted natural calcium carbonate can be added during the tissue papermaling
process as an aqueous suspension, e.g. the suspension described above, subject or not to
further dilution or partial upconcentration. Alternatively, it can be added during the tissue
papermaking process in any appropriate solid form, e.g. in the form of a powder or in the
form of a cake. Within the context of the present invention, it is also possible to provide an
immobile phase, e.g. in the form of a cake or layer, comprising the surface-reacted natural

calcium carbonate.

In one embodiment, the surface-reacted natural calcivm carbonate is added during the tissue
papermaking process in addition to other mineral fillers, such as one or more of calcium
carbonate (such as ground natwral calcium carbonate, based on limestone, marble, chalk
and/or dolomite, and/or precipitated calcium carbonate), tale, titanium dioxide and kaolin

clay.

When the surface-reacted natural calcium carbonate is added in the form of a suspension (or
“slurry”), with or without additional other mineral fillers, said suspension preferably features
& total mineral filler solids content of 1 to 80 % solids s measured according to the method

described in the Examples section below.

When the surface-reacted natural calcinm carbonate is added in the form of a suspension (or

“glurry™), with or without additional other mineral fillers, said suspension preferably features



ISO Brightness R-457 R-457 ISO brightness was determined in accordance with ISO 2469 using
Elrepho 3300 instrumentation. Abrasion Abrasion was measured using AT 2000 instrumentation (A
Type 871001 Nr. 8602 (Prototype), C Serial Number 9560-9501) from th inlehner, using
PK 2069 te X BSHIELAS | kg of a reference slurry of EMX-20 powder fea%tﬁcrl?/r%%% géﬂlg 2 %ontent 0.7 to
0.9% by weight, calibrated such that the refereride provides an abrasion value of between 15.5 and 17
5 mg. Relative to handsheets corn rising a mineral fill Basis Weight Handsheet basis weight is
determinescirsigiccdrtian Wit BinkEIN 1SO BES tolewiagchaausheserebhiditieon Y ovas48 hours in an

environment:aving, 56 s elatiue tuaidity A AdemReraiie.0f 3 sich,C. Thickness Handsheet

thickness is detelilined in accordance with SN EN ISO 534 following handsheet conditioning over 48
hours iR emiroRmeTdpeMingan focelative humidity apdadamparstiseeki2y #évkiiand using a
micrometer with. a test pressure of 10 N/crn/..Softness, Non-conditioned hand t saftness was
evaluafel fi5iny &G @8%%%%%?%?&2@ id ’lrlrllcgr[f ation Pé’aﬁ?f;il}#gﬁ ’ﬁ%lrsnr%gar}fa -%ﬁ’f&%rom the
compansiEdntde (Fapsshlestdgdech it Gy B wicersrdshe anbuliaec otite sp daeihgto Meavolume
occupied.y3 Aram.ef dheshandshegt-isdeiarmined.oy diidipg:ihesthiskngsgehileandsheet by the

mass per unit planar area of the handsheet, employing the appropriate units. 17 Test 1.
tissue papers are virgin chemical wood pulps, however waste paper pulps (also calfed

“recycled pulps™) and admixtures with mechanical pulps are also used. Notably bleached
sulphite and sulphate pulps are implemented. These tissue papermaking fibres may, in some
cases, have been previously subjected to various degrees of refining to isolate fibres of a

given, desired fineness.

In one embodiment of the invention, the surface-reacted natural calcium carbonate is added to
and mixed with the slurry of tissue papermaking fibres (and possibly further usual additives)
to form the furnish prior to infroduction to the tissue papermaking machine, and notably prior

to dewatering.

In another embodiment of the invention, multiple, superposed layers of furnish are added to
the foraminous surface to form a layered tissue paper web. These layers may differ in
constitution, but at least one of these includes the surface-reacted natural calcium carbonate

according to the invention.

Dewatering of this tissue paper web is then generally continued to form a semi-dry tissue
paper web, for example, on a press section by mechanically compacting the tissue paper web,
or by through-drying the tissue paper web with hot air as it passes, for example, over one or
more foraminous transfer fabrics or felts. In one embodiment, the tissue papermaking process
according to the present invention implements such a step of mechanically compacting or
through-drying the tissue paper web, or implements any conventional tissue paper web
dewatering means known to the skilled person. It is of note that any or all of the dewatering
steps may - implement the further use of a vacuum or other means known fo remove water

from the tissue paper web.

Finally, this semi-dry tissue paper web is dried further or completely, to form the tissue paper,
for example by exposing it to the surface of the Yankee dryer. A Yankee dryer is a large,

generally steel, drum, wherein pressurised steam is used to provide a hot surface upon which



This test illustrates the preparation of an aqueous slurry a natural calcium carbonate of the prior art

named Slurry A. For this test, a slun-y of-ground marble, commercialised by the co
under the commercial name Hydrocarb 60 ME-78 % is diluted to form a 65 % solid

mpany OMYA

s slurry. The
002874

resulting sIuW? BR4KSPAF calcium carbonate, named Slurry A, features the CHEFARRRRShics presented in
Table 1. Tests Unit Slurry A Solids content % 632/iscosity mPas 250 pH 8.5 Table I.

the tissue paper web may ultimately be dried. In one embodiment, the tissue papermaking
process according to ‘L‘Be present invention implements such a step of exposing the tissue
paper web to the surface of a Yankee dryer, or implements any conventional means known to
the skilled person to further or completely dry the tissue paper web to form a tissue paper,

such as via the use of an air cap burner or by through-drying.

It is common practice to “crepe” tissue paper or semi-dry tissue paper web, though uncreped
tissue papers also exist. Creping invoives mechanically compacting the tissue paper in the
machine direction, and is generally performed by applying a flexible blade, or “doctor blade”,
against a Yankee dryer. Creping may be performed on the dry or wet tissue paper or tissue
paper web. In one embodiment, the tissue papermaking process according to the present
invention may implement such a step of creping the wet or dry tissue paper or tissue paper
web, such as by applying a flexible blade, or “doctor blade”, against a Yankee dryer, or by any

conventional means known to the skilled person to crepe tissue paper.

Small amounts of functional chemical agents, such as wet strength or dry strength resins,
humectants, oils, waxes, retention aids, bactericides, surfactants, sizers, debonders, softeners,
crepe facilitating compositions, starches and various polyelectrolyte polymers are often added
during the tissue papermaking process, or to the formed tissue paper, though typically only in
small amounts. In one embodiment, the tissue papermalking process according to the present
imvention may implement the addition of one or more of the above functional chemical
agents, The selection of the nature and amounts of such agents, such that they are compatible
with the furnish or tissue paper, and with one another, and their implementation in the tissue

paperrﬁaking process are known to the skilled man.

Following formation, the tissue paper (ply) may be subsequently cut and layered to form a
tissue paper product featuring multiple plies., In one embodiment, the tissue papermaking
process according to the present invention implements one or more steps of cutting the tissue
paper. The process according to the invention may also invoive one or more steps of layering
two or more tissue paper plies to form a tissue paper product, wherein at least one ply is

formed according to the tissue papermaking process of the present invention.

The process of tissue papermaking may further include steps of calendermg and/or coating
and/or embossing (quilting and/or rippling) and/or impregnating with a liquid, such as a

lotion, and/or printing on the tissue paper in order to form the tissue paper product. In one



The natural calcium carbonate in aqueous Slurry A features the characteristics presented in Table 2.
Tests Unit Slurry A Specific surface area ri2/g 6.8 Sedigrap i5120 <2 % 6 <lum 37 Weight

medianparticle diameter
WO 2009/056942 PCT/IB2008/002874
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embodiment, the tissue papermaking process according to the present invention may

implement one or more of these further steps.

Resgulting Tissue Paper Product

The tissue papef product of the invention is one obtained by the tissue papermaking process

as described above,

The tissue paper product of the invention is alternatively characterised in that it comprises a
surface-reacted natural calcium carbonate obtained by reacting a natural calcium carbonate
with an acid and with carbon dioxide, wherein the carbon dioxide is formed in situ by the acid

treatment and/or is supplied from an external source.

In a preferred embodiment, the tissue paper product of the invention notably contains from 2
to 20 % by weight of surface-reacted natural calcium carbonate relative to the total tissue
paper product weight. More preferably, it contains 3 to 15 % by weight of surface reacted

natural calcium carbonate relative to the total tissue paper product weight.

When additional mineral fillers are present in the tissue paper product in addition to the
surface-reacted natural calcium carbonate, the total mineral filler content of the paper is
preferably from 1 to 50% by weight, more preferably from 1 to 25% by weight, and most
preferably from 1 to 15% by weight, relative to the tissue paper product weight.

In a preferred embodiment, the tissue paper product according to the mvention features a
basis weight per ply of 3 to 50 g/m?2, as measured according to the method described in the
Examples section herebelow. In another preferred embodiment, the tissue paper product
comprises from 1 to 3 tissue paper plies, though the skilled man will appreciate that the
selection of the mumber of nlies forming the tissue paper product will depend on the final

application of this tissue paper product.

In a preferred embodiment, the tissue paper product according to the invention features a
softness of less than 6.0 TSA, preferably of less than 5.5 TSA, and more preferably of less
than 3.5 TSA, as measured according to the method described in the Examples section

herebelow.

Alternatively, in another preferred embodiment, at equal filler loading in a tissue paper of
otherwise equal compasition, the tissue paper product according to the invention features a

softness, as measured according to the method described in the Examples section here below,



pm at 50 weigh A less than 1.5 Abrasion mg 17-18 Table 2. Test 2: This test illustrates the
preparation of an aqueous slurry of surface-reacted natural calcium carbonate named Slurry B. 18 is
then treated by slow addition of phosphoric acid at a temperature of approximately 60C, sufficient to
provide a proQr¥P45M8fhg a BET specific surface area of 80 nr7g and a"W&iJR*iteGra ‘diameter of
1.5 um. The resulting slurry of surface-reacted natural calcium carbonate features the characteristics
presented in Table 3. Tests Unit Slurry B

that is at least 2 standard deviations less than the TSA value of an equivalent tissue paper

product wherein the surface-reacted vatural calcium carbonate is replaced with a standard
calcium carbonate featuring a weight median diameter, as measured according o the method
described in the Examples section herebelow, within 10 % of the weight median diameter of
the surface-reacted natural calcium carbonate, as measured according to the method described
in the Examples section herebelow, and wherein the basis weight of the tissue paper product
comprising the standard calcium carbonate, as measured according to the method described in
the Examiples section herebelow, is within 5 % of the basis weight of the tissue paper product

comprising the surface-reacted natural calcium carbonate.

Alternatively, in another preferred embodiment, the tissue paper product according to the
invention features a sofiness, as measured according to the method described in the Examples
section herebelow, that is at least 2 standard deviations less than the TSA wvalue of an
equivalent tissue paper product which does not contain any filler, and wherein the basis
weight of the filler-free tissue paper product, as measured according to the method described
in the Examples section herebelow, is within 5 % of the basis weight of the tissue paper

product comprising the surface-reacted natural calcium carbonate.

Finally, the tissue paper product according to the present invention is preferably facial tissue,
foilet tissue paper, decorative and/or gift wrapping tissue, household and/or industrial iissue

paper towels, tissue paper napkins or tissue paper cloths,



Solids content 10.6 Viscosity mPas 121 _pH 7.2 Table 3. The surface-reacted natural calcium
carbonate in aqueous slurry features the characteristics presented in Table 4, Tests Unit Slurry B

Specific surface area m2/g
WO 2009/656942 PCT/AB2008/002874

15

Examples

Measuring methods

The following measurement methods are used to evaluate the parameters given in the

following examples and claims.

Relative {0 a mineral filler in slurry form;

Solids Content

The shurry solids content {also known as “dry weight”) is determined using a Moisture
Analyser HR73 commercialised by Mettler-Toledo with the following settings: temperature of
120°C, automatic switch off 3, standard drying, 5-20 g of slurry.

Viscosity
The viscosity measured is a Brookfield viscosity measwred using Brookfield RYTDV-I

instrumentation at 100 rpm, and selecting the spindle such that the % mode value lies between
20 and 80.

pH

The pH of the aqueous suspension is measured using a standard pH-meter at approximately
22°C.

Specific surface area

The specific surface area is measured via the BET method according to ISO 9277 using
nitrogen, following conditioning of the sample by heating at 250°C for a period of 30
minutes,

Particle size distribution (mass % particles with a diameter < X) and weight median

grain diameter (dso)

Weight median grain diameter and grain diameter mass distribution are determined via the
sedimentation method, i.e. an analysis of sedimentation behaviour in a gravimetric field. The

measurement is made with a Sedigraph™ 5120.

The method and the instrument are known to the skilled person and are coramonly used to

determine grain size of fillers and pigments. The measurement is carried out in an aqueous



80 SedigraphTM 5120 <2 um % 91.0 6.3 Weight median particle diameter tim at 50 weight % less
than 1.52 1ISO Brightness % 94.0

WO 2009/656942 PCT/IB2608/002874
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solution of 0.1 wt% NasP:0,. The samples were dispersed using a high speed stirrer and

pltrasonic.
ISO Brightoess R-457

R-457 ISO brighiness was determined in accordance with ISO 2469 using Elrepho 3300

instrumentation.
Abrasion

Abrasion was measured using AT 2000 instrumentation (A Type 871001 Nr. 8602 (Prototype),
C Serial Number 9560-9501) from the company Finlehner, using PK 2069 test bodies and 1
kg of a reference slurry of EMX-20 powder featuring a solids content 0.7 to 0.9% by weight,

calibrated such that the reference provides an abrasion value of between 15.5 and 17.5 mg.

Relative o handsheets comprising 2 mineral filler:

Basis Weight

Handsheet basis weight is determined in accordance with DIN EN ISO 536 following
handsheet conditioning over 48 hours in an environment having 50 % relative humidity and a
temperature of 23 +/- 1 °C.

Thickness

Handsheet thickness is determined in accordance with SN EN ISO 534 foliowing handsheet
conditioning over 48 hours in an environment having 50 % relative humidity and a

temperature of 23 +/- 1 °C, and using a micrometer with a test pressure of 10 Nfem?.
Softness

Non-conditioned handsheet sofiness was evaluated using Tissue Softness Analyzer
instrumentation (equipment number 0[-01-26) from the company Emtec (Paper Testing

Technolegy).
Bulk

Handsheet bulk, corresponding to the volume occupied by a gram of the handsheet, is
determined by dividing the thickness of the handsheet by the mass per unit planar area of the

handsheet, employing the appropriate units.

Example 1: Preparation of mineral filler shurries



Abrasion mg 0.7 Table 4. Figure 1 illustrates an SEM image of this surface-reacted natural calcium
carbonate. 19 Esample 2: Preparation of Tissue Paper Handsheets Handsheets featuring a basis
weight of between 20 and 30 g/m2 were prepared implementing the mineral filler slurries of tests 1 and
2. Handshe&8 W@?@%Péﬁared so as to feature a dry mineral filler IoadingPSfTé,Béﬂg?fepiﬁ‘% by weight
on the total weight of the handsheet. The fibre fiifnish used to form the handsheets consisted of 100 %
bleached sulphite fibres featuring 17 SR.Handsheets were prepared using a Rapid-KOthen sheet
machine. Example 3: Handsheet Analysis The handsheets formed in Example 2 were then analysed
accordifg.te.the measurement methods described above. The results are collected in Table 5. Pulp
alone Pulp + Slurry A Pulp + Slurry B Weight CaCO3 on total _

This test illustrates the preparation of an aqueous shury a natural calcium carbonate of the

prior art named Shutry A.

For this test, a shory of-ground marble, commercialised by the company OMYA under the

commercial name Hydrocarb 60 ME-78 % is diluted to form a 65 % solids shury.

The resulting shury of natural calcium carbonate, named Shurry A, features the characteristics

presented in Table 1.

Tests Unit Sharry A
Solids content %% 65
Viscosity mPas 250
pH 8.5
Tabie 1.

The natural caicium carbonate in aqueous Slurry A features the characteristics presented in

‘able 2.
Tests Unit | Sturry A
Specific surface area g | 6.8
Sedigraph ™ 5120
<2 um wit% 61
<1um wi¥s 37
Weight median particle pum at 50 weight %
diameter less than 1.5
Abrasion | mg 17-18
Table 2.
Test 2:

This test illustrates the preparation of an aqueous shurry of surface-reacted natural calciom

carbonate named Slurry B.

A finely divided natural calcium carbonate originating from Austria, was suspended to

achieve a suspension of approximately 65 % by weight of dry matter. The shury thus formed



0 weight handsheet (%) 3 6 10 3 6 10 Handsheet measurements  Basis weight (g/m2) 30.9 30.9
31.7

WO 2009/056942 PCT/IB2068/002874
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ig then treated by slow addition of phosphoric acid at a temperature of approximately 60°C,
sufficient to provide a product featuring a BET specific surface area of 80 m?*/g and a weight

median diameter of 1.5 um.

The resulting shurry of surface-reacted natural calcium carbonate features the characteristics

presented in Table 3.

Tests Unit Shurry B
Solids content Yo 10.6
Viscosity mPas 121
pH 7.2
Table 3.

The surface-reacted natural calcium carbonate in aqueous shury features the characteristics

presented in Table 4.

Tests Unit Sturry B

Specific surface area mg 80

Sedigraph ™ 5120

<2 um % 91.0

<1 wm % 6.3
| | Weight median particle wm at 50 weight %

diameter iess than 1.52

150 Brightness % 94.0

Abrasion mg 0.7

Table 4.

Figure 1 illustrates an SEM image of this surface-reacted natural caicium carbonate.



29.9 31.7 31.6 31.1 Thickness (pan) 65.2 65.2 65.4 65.3 70.0 70.2 70.6 Softness (TSA) 7.77 Ma* 6.46
5.90

WO 2009/656942 PCT/IB20GB/002874
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Example 2: Preparation of Tissue Paper Handsheets

Handsheets featuring a basis weight of between 20 and 30 g/m? were prepared implementing
the mineral filler slurries of tests 1 and 2. Handsheets were prepared so as to feature a dry
mineral filier loading of 3, 6 and 10 % by weight on the total weight of the handsheet, The
fibre furnish used to form the handsheets counsisted of 100 % bleached sulphite fibres
featuring 17 °SR.Handsheets were prepared using a Rapid-Kothen sheet machine.

Example 3: Handsheet Analysis

The handsheets formed in Example 2 were then analyvsed according to the measurement

methods described above. The results are collected in Table 5.

1 Pulp Puip + Shurry A Pulp + Slurry B
alone

Weight CaCOs on total 0 3 6 10 3 6 i0
weight handsheet (%)
Handsheef measurements
Basis weight (g/m?) 30.9 30.9 31.7 29.9 317 31.6 31.1
Thickness (i} 65.2 65.2 65.4 65.3 70.0 70.2 70.6
Softness (TSA) 7.77 n/a* 0.46 5.90 5.95 4.09 3.15
Bulk (em’/g) 2.13 2.21 2.22 2.15 2.21 2.25 2.35
Brightness R-457+UV 72.8 74.7 76.4 78.0 74.8 74.7 78.3
(Y0)
Table 5.

* nfa = not available

Handsheets formed implementing the surface-reacted calcium carbonate according to the
invention feature a significant improvement in softness at equivalent filler loading relative to

handsheets formed implementing standard calcium carbonate.



5.95 4.09 3.15 Bulk (cm3/g) 2.13 2.21 2.22 2.15 2.21 2.25 2.35 Brightness R-457-ftiV (%) 72.8 74.7
76.478.0 74.8

WO 2009/056942 PCT/IB2008/062874
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Claims
1. Use of a surface-reacted natural calcium carbonate as filler in tissue paper products,

wherein said surface-reacted natural calcium carbenate is the reaction product of a natural
calcium carbonate with an acid and carbon dioxide, which is formed in situ by the acid
treatment and/or supplied externally, and the surface-reacted natoral calcium carbonate being

prepared as an aqueous suspension having a pH of greater than 6.0, measured at 20°C.

2. The use according to claim 1, characterised in that the surface-reacted natural calcium
carbonate is prepared as an aqueous suspension having a pH of greater than 6.5, preferably -

greater than 7.0 and most preferably 7.5, measured at 20°C,

3. The use according to claim 1 or claim 2, characterised in that the nmatural calcium
carbonate is selected from a marble, a calcite, a chalk, a dolomite, a limestone, or mixtures

thereol.

4 The use according to one of the preceding claims, characterised in that the natural
calcium carbonate 1s suspended in water such that a slurry is formed having a solids content
of natural calcium carbonate within the range of 1 wi% to 80 wt%, more preferably 3 wt% fo
60 wt¥%, and even more preferably 5 wi% to 40 wi%, based on the weight of the sharry.

5. The wse according to one of the preceding claims, characterised in that the acid has a
pK, at 25°C of 2.5 or less.

6. The use according to claim 3, characterised in that the acid has a pK. at 25°C of 0 or

less.



74.7 78.3 Table 5. *-,-- not available Handsheets formed implementing the surface-reacted calcium
carbonate according to the invention feature a significant improvement in softness at equivalent filler
loading relative to handsheets formed implementing standard calcium carbonate.
2009/05694% PGt ESHI8/002874 20 Claims 1. Use of a surface- reacte(lj)%jé{fﬁ@?%%%?u?n carbonate
as filler in tissue paper products, wherein said siéiface-reacted natural calcium carbonate is the
reaction product of a natural calcium carbonate with an acid and carbon dioxide, which is formed in
situ by the aciﬂhttemmemﬁatriiﬂ@rtwpbﬁied extbanatiyriagd thetlbairfice addciedsnatunad cafdium
carbongj Qrﬁfﬁaﬂr%gxﬁﬁaﬁﬂe@%@@b‘ﬁ suspension having a pH of greater than 6.0, measured at
20C. 2 he use according to claim I, characterised in that the surface-reacted natural calcium
carbonate is prepared as an agueous suspension having a pH of greater than 6 5, preferably greater
than 7.0 and most preferably 7.5, measured at 20C. 3. The use according to claim 1 or claim 2, -
charactérised Tr¢hat theaditug ab cédoium derboratedsstiaciedafidrhaa matbie 28°Caltiteyra thalk, a
dolomite, ggimestone or mixtures thereof. 4. The use according to one of the preceding claims,
characterlsed in that the natural calcium carbonate is suspended in water such that a slurry is formed
having a solids content of natural calcium carbonate within the range of 1 wt% to 80 wt%, more
preferably 3 wt% to 60 wt%, and even more preferably 5 wt% to 40 wt%, based on the weight of the
slurry. 8. TheTisewsecorditgntotonéoh thiechrecedingiclaits, thharadteridetiDn HEdhélatid. has a pi<4

at 25C of gh% Z(L)Gricliem mm"ll'rhgtﬂse afccordlng to claim 5, characterised in that the acid has a plc, at 25C

of O or Ies

10.  The use according to claim 9, wherein the molar ratio of the acid to the natural

calcium carbonate is from 0.05 to 4, more preferably from 0.1 to 2.

11, The use according to one of the preceding claims, characterised in that the natural
calcium carbonate is reacted with the acid and/or the carbon dioxide in the presence of at jeast
one compound selected from the group consisting of silicate, silica, aluminium hydroxide,

carth allcali metal aluminate, magnesium oxide, or mixtures thereof.

12.  The use according to claim 11, characterised in that the at least one silicate is selected

from an aluminium silicate, a calcium silicate, or an earth alkali meta] silicate.

13, The use according to one of the preceding claims, characterised in that the surface-
reacted natural calcium carbonate is treated, before and/or during and/or after this reaction
with acid and/or carbon dioxide, with a compound or compounds of formula R-X, where the
radical R represents a carbonaceous radical, saturated or not, having 8 to 24 carbon atoms,
such as the Hnear or ramified alkyl, akiylaryl, arylaikyl, aryl, polyaryl or again cyclic groups,
or their mixtures, and where the group X represents groups such as carboxylic, amine,

hydroxyl, phosphonie, or their mixtures.



WO 2009/056942PCT/IB2008/002874 21 7.The use according to claim 6, characterised in that the
acid is sulphuric acid, hydrochloric acid, or mixtures thereof. 8The use according to claim 5,
characterised in that the acid has a pK at 25C of from 0 to 2.5. 9. The use according to claim 8,
characterisdd A& acid is H2S03, HSO4-, H3PO4, oxalic acid, or i ROTEIEEE 10. The use
according to claim 9, wherein the molar ratio of 28e acid to the natural calcium carbonate is from 0.05
to 4, more preferably from 0.1 to 2. 11. The use according to one of the preceding claims,
charactefisedThaiia¢ treanditugab caigiunh3cahomite sslreattediwih thbaeid famd/antae Eafpon dioxide

in the piesenee atigastonecampayndarieeisd amde sseuncasilRanialicalp slica

aluminium hydroxide, earth alkali metal aluminate, magnesium oxide, or mixtures thereof. 12. The use
accordifRy e cRMNS BRI Ao st tRECa e His t B10EKi YR 8 S et Hifm Ariifiminium

silicate o g ek sihedtos9rReraarinaiked metad sihisattonds of R MseiReea ding toaneief the
precedin clairg{%characteris%d in that th surface-r(?}ac aFd nat%iral.calciu carbonate jf tDreated,
a T

t
before ShHFEF %%WS% o PIRIS RO R WHBS S And Bt Earush ais i&%f%ﬁﬁua%ldmpound or
compouridsicficirigita ReX pniabrevtrad adivatFKaepteiz b wgdrbengioeous radical, saturated or not,
having 8 to 24 carbon atoms, such as the linear or ramified alkyl, aldylaryl, arylalkyl, aryl, polyaryl or
again cyclic groups, or their mixtures, and where the group X represents groups such as carboxylic,
amine, wdrox%(lliephos horgc, 0 Dtheié r&:’ ures. \ @) 20(?&(%9%05c %ﬁ?&?&% 20%&{9 2{3874%{:2@‘14. The use
according to ¢ aim 13- Charac erised in that R-X 15 ehosen Trom amolﬁg affly acids, Tsé]t}t'y amines, or
fatty aloshuis] vehetherlshtureaibortnbeshasien forefelantiatly & toopd carlip o &has’guckras, notably, of
the steayicralBi¢ MNQMRIG MY HSHE .QEMICHRE. HrUREILIPWD Miwies and very preferentially 16 to 18

carbon atoms, or their mixtures, with synthetic or natural fatty compounds, preferentially compounds of
vegetal origin such as coconut oil, or of animal origin, such as tallow, and very preferentially of vegetal
origin. 15. The use according to one of the preceding claims, characterised in that the surface-reacted
natural ¢alciumhearboneaterfiag dospecift barfacediraacdiifrontBinciyiss00tha2 e riwiacpreferably 20

n2/g torggc ch ii%{%wglngﬂ%}{%rl] OERIE E%.rsaat,) %@’Qf&“ rl‘:zlé%i%% Gggmnx? 2c{1gmeter of from 4.1 to 50 pm,

more preferably from 0.5 to 25 um, and even more preferably from 0.7 to 7 pm.

17.  The use according to one of the preceding claims, characterised in that the surface-

reacted natural calcium carbonate is stabilised with a dispersant.

18,  The use according to claim 17, characterised in that the dispersant is cafionic or

anionic.

19.  The use according to one of the preceding claims, characterised in that the
concentration of gaseous carbon dioxide in the suspension is, in terms of volume, such that
the ratio (volume of suspension):(volume of gaseous COs) is from 1:0.05 to 1:20, even more
preferably 1:0.05 to 1:5.



16. The use according to one of the preceding claims, characterised in that the surface-reacted natural
calcium carbonate has a weight median grain diameter of from 0.1 to 50 m, more preferably from 0.5
to 25 pm, and even more preferably from 0.7 to 7 pm. 17. The use according to one of the preceding

claims, char¥Cté&te8a%i that the surface-reacted natural calcium carbona%?g%%%%i’ﬁ%sd {with a

dispersant. 18. The use according to claim 17, Zharacterised in that the dispersant is cationic or
anionic. 19. The use according to one of the preceding claims, characterised in that the concentration
of gasedis carbongionidedinthésusperiba wensdirmslaims|shieageatkedhat thet rétio 4udlume of

suspenglop) (MOIME. of, RSEAUSKOA) ISHamnd BOR 140 RPN e RiGIRIAMRE A QP to 1:5. WO
2009/056942PCT/1B2008/002874 2.3 20. The use according to one of the preceding claims,

charact&&Ed HPflat the acid treatment and/or the carbon dioxide treatment are repeated at least
once, and more preferably several times. 21. The use according to one of the preceding claims,
characterised Thdhatthecasithireatrogntdntopibe daib emiinxide:freatizehtiiakeplheesaida slurry

temperatyre ft reater.than at lea t6%C.t ga%nlhtet se_accordin o one of t e Sgljgg ;f‘laims,
characteéé;gl(%lin tlcgt0 %h%l%ﬁrijgiel-é%lte% natural ca%f:? a%%lr%oaf%terﬁaslg eﬂgﬁ&iné}s 0 to 97 % I1SO
brightnél apBagtid ise according to one of the preceding claims, characterised in that the

surface-reacted natural calcium carbonate has an abrasion of less than 3 mg, preferably of less than
or equa1o 2 mgs ardl Mereipeeterakly Afdessriiamor eguak ek Ngeridds HiSsUeRaRaFRAKINg process,

characterised in th tt%%surfac -reacted natural calciym carbq is introduced during the tissue
paperm%\eﬁﬁji ,5‘?8‘&@%% 13?818%%%%% %i%gﬁlg&l aeﬁ:"gxrogﬁdil?cék.a %ﬁ%@%@spapermaking process of
claim 24, characterised in that the surface-reacted natural calcium carbonate is added in the form of a
mineral filler slurry. 26. The tissue paperrnakng process of claim 24 or 25, wherein in addition to the

surfaceagactethsalgiupcearbenatesetberminetatifillers A addest durag thenbissiespapermaking
process in ogler to Eorg atissugﬁpap r product. .27.12 e tissue, pa%en_nfkirégjpr ces%of claim 25,
charactSHSES HHHA Fd%gﬁre SOt Preferatiy featlirdS® 1t Min&rai Tifier solide’ cofftéht of 1 to 80
% solidsqul @ 2009/055842PEAHBRO08{0028Fah or equal to 1 mg.

24. Tissue papermaking process, characterised in that the surface-reacted natural calcium
carbonate is introduced during the tissue papermaking process in order to form a tisgue paper

product.

25. The tissue papermaking process of claim 24, characterised in that the surface-reacted

natural calcium carbonaie is added i the form of 2 mineral filler siurry.

26. The tissue papermaking process of claim 24 or 25, wherein in addition fo the surface-
reacted calcium carbonate, other mineral fillers are added during the tissue papermaking

process in order to form a tissue paper product.

27. The tissue papermaking process of claim 25, characterised in that said suspension

preferably features a total mineral filler solids content of 1 to 80 % solids.



24 28. The tissue papermaking process of claim 25, characterised in that said suspension features a
viscosity of 1 to 3000, preferably 1 to 1000 mPas, and more preferably 1 to 500 mPas. 29. The tissue
papermalcing process of one of the preceding claims, characterised in that it comprises at least one
step of dewHEHEP Ay of tissue papennaking fibre furnish, added to Hfe BB/ PS5 & making
machine via a headbox, on a foraminous surfacg4 30. The tissue papermaking process according to
claim 29, characterised in that the surface-reacted natural calcium carbonate is added to and mixed
with the28ltithy tfdissprppapdinapeingstibigdmdinthafersishepioi raidbsiuptioncn Kutissue
PapertaNg.MAckINg, Abratalychyiendo dgnataung: Hhd BRASSC PapsHraleng process
according to claim 29 or 30, characterised In that multiple, superposed layers of furnish are added to
the foraminous surface to form a layered tissue paper web. 32. The tissue papermaking process of
one of the preceding claims, characterised in that dewatering on a forarninous surface is followed by
dewatefpgTre &presgapectiavily mechanicatly cOthpactirmgiithe disisue pagertovebd on Byathtough-drying
the tissyg 2t t@?a@@m%&e@'roééeJa@&iﬂa%lgug%psﬁﬁ@éﬂ@g@@ﬁamfms 8l pregeding claims,

characterised the tissue paper web is dried fo form a tissue paper. 34. The tissue papermaking
procesdOtEI AT S B2praRBERT eI ¢ SR ‘ﬁi%\‘ff)gi‘r%]lﬁ‘%soﬁ‘i‘é%‘ﬁy exposing it to the surface of
the Yankee dryer. 25 35. The tissue papermaking process of one of the preceding claims,

- characterised in that the tissue paper is creped. 36. The tissue papermaking process of one of the

precedigg ﬁ*ﬁmg&éﬁgﬁgﬁﬁmﬁi&&@&élﬁ@@&i@ﬂ@ ghemical agentsareadded.duing the dissue

papermaking process, or to the formed tissue paper. 37. The tissue papermaking process of one of the
precediffg RS R EN SPACIERSEP Ik e & BPH APBR ARIR G5 r bR TS R Re R alendering
and/or caaingdogios CREesSNG-andabimategratingtastle adigricidissueapiaiper dndatdablo form the

tissue paper grgdugﬁt. 8. A tissue paper product, characterised in that it comprises a surface-reacted
8 10T 10 dew, eﬂrﬁ. . . . . . .
natural €alcium carbonate obtained by reacting a natural calcium carbonate with an acid and with

carbon dioxide, wherein the carbon dioxide is formed in situ by the acid treatment and/or is supplied
from an external source. 39. A tissue paper product according to claim 38, characterised in that it
containg fromhe R0 %dyemeight; pretesablydsaiing to tAnbyoweight, efstutactabdatechnatural

CaICIumlg%lgﬁgjaégpr‘e%a{}é\ég }gyg}g ot?%lrggﬁua?ep REL %Otgg %1\%%'191%%3 surface to form a layered

tissue paper web.

32. The tissue papermaking process of one of the preceding claims, characterised in that
dewatering on a foraminous surface is followed by dewatering on a press section by
mechanically compacting the tissue paper web, or by through-drying the tissue paper web

with hot air.

33. The tissue papermaking process of one of the preceding claims, characterised in that the

fissue paper web is dried to form a fissue paper.

34, The tissue papermaking process of claim 33, characterised in that the tissue paper web is

dried by exposing it to the surface of the Yankee dryer.



40. A tissue paper product according to one of the preceding claims, characterised in that the total
mineral filler content of the paper is preferably from 1 to 50% by weight, more preferably from 1 to 25%
by weight, and most preferably from 1 to 15% by weight, relative to the tissue paper product weight.

26 41. A tissue paper product according to one of the preceding claims, characterised in that the basis
weight per tissue paper ply is of 5 to 50 g/m2. 42.%& tissue paper product according to one of the
preceding claims, characterised in that it comprises from 1 to 3 tissue paper plies. 43. A tissue paper
product according to ne;of i precrl grgé@émog@%mqﬁia%@iﬁg thatit featikesaiseftpess of less
than 6.0 TSA, preferably. of less than 5.5 TSA, and more preferably of less than 3.5 TSA. 44. A tissue
paper product accordifg "B R&Sr & Preceding claims, characterised in that it features a softness that
is at least 2 standard deviations less than the TSA value of an equivalent tissue paper product wherein
the surface-reacted natural calcium carbonate is replaced with a standard calcium carbonate featuring
a mean diametar withinc1Q96-ohihanmean tieaneitsebiResutiated cantietnativralsealaium carbonate,
and wherein the basis weight qof the tissue paper.praduct comprising the .standard calcium, carbonate is
ithin s % of the b LR B7 e e B B B T el
calcium carbonate. 48 rmadgissies papsér product according to one of the preceding claims, characterised
in that it features a softness that is at least 2 standard deviations less than the TSA value of an
equivalent tissue paper product which does not contain any filler, and wherein the basis weight of the
filler-free tiSSU%ﬁapequgﬁgtp&M%g packine hasisiugightaldheissueRapgiRiduet comprising

the surface-reacted natural calcium carbonate. 46. A tissu?apa er product according to one of the
if

preceding claims, ch&t8 By RS RE PISS TR RS Stres FAERE BAEET CHRESAMYY and/or gift
wrapping tissue, houselbotsiaoibnindprstriatitis site phped.toweal patissuerpapeforapkinsoetissue paper

cloths. paper product.

38. A tissue paper product, characterised in that it comprises a surface-reacted natural
calcium carbonate obtained by reacting a natural calcium carbonate with an acid and
with carbon dioxide, wherein the carbon dioxide is formed in situ by the acid

treatment and/or is supplied from an external source.

39, A tissue paper product according to claim 38, characterised in that it contains from 2
to 20 % by weight, preferably from 3 to 15 % by weight, of surface-reacted natural

calcium carbonate relative to the total tissue paper product weight.

40, A tissue paper product according to one of the preceding claims, characterised in that
the total mineral filler content of the paper is preferably from 1 to 50% by weight,
more preferably from 1 to 25% by weight, and most preferably from 1 to 15% by

weight, relative to the tissue paper product weight.
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A tissue paper product according to one of the preceding ctaims, characterised in that

the basis weight per tissue paper ply is of 5 1o 50 ofm?.

A tissue paper product according to one of the preceding claims, characterised in that

it comprises from 1 to 3 tissue paper plies.

A tissue paper product according to one of the preceding claims, characterised in that
it features a softness of less than 6.0 TSA, preferably of less than 5.5 TSA, and more
preferably of less than 3.5 TSA.

A tissue paper product according to one of the preceding claims, characterised in that
it features a softness that is at least 2 standard deviations jess than the TSA value of
an equivalent tissue paper product wherein the surface-reacted natural calcium
carbonate is replaced with a standard calcium carbonate featuring & mean diameter
within 10 % of the mean diameter of the surface-reacted natural calcium carbonate,
and wherein the basis weight of the tissue paper product comprising the standard
calcium carbonate is within 5 % of the basis weight of the tissue paper product

comprising the surface-reacted natural calcium carbonate.

A tissue paper product according to one of the preceding claims, characterised in that
it features a softness that is at least 2 standard deviations less than the TSA value of
an equivalent tissue paper product which does not contain any filler, and wherein the
basis weight of the filler-free tissue paper product is within 5 % of the basis weight of

the tissue paper product comprising the surface-reacted natural calcium carbonate.

A tissue paper product according to one of the preceding claims, characierised in that
it is a facial tissue, toilet tissue paper, decorative and/or gift wrapping tissue,
household and/or industrial tissue paper towels, tissue paper napkins or tissue paper

cloths.



