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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/m?, and rarely feature more than two plies.

One-ply industrial tissue paper towels usually feature a basis weight of 33 to 50 g/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.
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A second approach involves adding particular oils and/or waxes to the tissue paper, such as
described in WO 96/24723, WO 97/30216, WO 02/057547 and EP 1 029 977. However,

both of the above approaches may result in the development of an undesired smell associated

glycol t
c

with the final tissue paper product, and represent relatively cosﬂy means of increasing tissue

paper softness.

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 to 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 a relatively costly means of improving tissue paper product softness.
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Related WO 97/17494 similarly refers to the need for biased surface bonding properties in a

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

WO 97/37081 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 aqueous dispersion of a non-cellulosic particulate filler with an aqueous
dispersion of an anionic polyelectrolyte polymer,
b) mixing the aqueous dispersion of polymer-contacted filler with papermaking fibres forming

an aqueous papermaking furnish comprising polymer-contacted filler and papermaking fibres,
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foraminous forming fabric to form a wet embryonic papermaking web;

(c) 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 a 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



cal ci um carbonate. WO 98/ 13549 refers to a process for
produci ng uncreped, strong, soft and | ow dusting

w0 p@gssopaper web contai ni ng a ret entive fill ePCT/B2i00B/002874
process conprises the stepg (a) providing an
aqueous suspensi on of pape naklng furni sh conpri sing
paper maki ng fibres and non-cellulosic particul ate

tissue pager|said pagfamdatﬁ dller bang sededted fram qd@@e@a et of Edarmptiensigeluding
calciumf &OBRRARO dgeeﬂn %Rd DR gnElQ {8\% %Cﬁ{x? é"ﬁétg%;opthe calcium

sald t1ss ﬁaper sal Pt eur
carbonagel ect ed from a group |nclud|ng, anong many ot her
options, cal cium carbonate, though kaolin clay is
WO 014487 pitoe itlea Sotreietutivplyesbéy stethg, @m)quel dm&ipiapdﬂg)l séuad and a process
agqueous .sus ens on_of gﬁfernakl nls% nt o

for makink Fafng, GroRINg BodRFIANARGY AR loTan il S@?%mg agent

along Wi gjaatzdtﬁéte efTléry Ofirngd AP ﬁbxﬂ@lﬁhﬁ@sﬂﬁ@ tiss6o- fdrmaﬂsﬁ eprobd¥e Said
said wet enbry onlc paper maki ng web fromthe formng

particulgtg filieg mgy, aﬁnmnrgs?t £1r APTSy b$ Ahealeumy earonafiey o gein,gno details are

pmwde@peeg%pdlﬁgmﬁ@a%ﬁw%ﬂ/&nm about 75 % slower than the
formng fabric; and (d) transferring the wet enbryonic

US 200@&?@53@& u\rﬁeﬁ eﬁlﬁ%’r bin sﬂflbr{ %mfnréﬁﬂ?g%??;sgfﬂ@b‘fe ¥513m@F capable

| east one er to a
of fonnvﬁmfcgupt;hhséq dy vaetorgh:mmmrcacp@pe&mig q;rgsslmbmgs a filler material

(which rh lﬁogglrcﬁfs'c\ﬁgtm%%tleiiaﬁl O?, AP atee{t 3116 %?ycg? cSIrn%OItmd A soft feel is

CEeS
among marbhaeickanisass of fiertekwltih@ttiesdel produicts. Mgnid 1w epledhtibh 98 peovided

. paper,. wherein articul starch is inplenented
fegardu%?@ymg%rgﬁgﬁogmlmﬁaf tareona %amcrqﬂé}wsconpr ises from
. to about 50 % of __the total ght .of said
Finally, 3%%@8?1 148 ipachiesgobrocesa fer HEPEAUNLRE! FIlER Yhiglmig among other

options,SB %Céaﬁéiufnr Qﬁbénz{t@r&ﬁo garnoétkﬁle@ﬁs bltdiSde- @Rt QRSension, which may
i ncludi ng cal ci um’carbonate. Again, no information is

ultimatehy deint e dissesyarmting thisepnaegssr ‘éqegiomeﬁ@ndmgch}(dwmde of the mineral
filler is “at%a@&’ RS re‘é‘@&}lﬁéﬁﬁlﬂ ‘Qﬁﬁgﬂlﬂﬁﬁ dJ ellﬁloag If%}ésv ghé’ tl’?’?fh&dromde

g, opaque tissue ’paper process
thereaftergkedipitaedrentoitwfbnes, rigus ifoemmgcrbcf paneadli fdber. an al kyl am de
or alkylimde softening agent along with particul ate
As can fbblsba{ sheluke g calchom cabopite ssiavRlidr s uBsdeopaprt,i wWhile sometimes

Sai d.
men‘noned mn ‘ﬁ e 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
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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 calcium 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-making process steps.
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the natural calcium carbonate. Preferably, the acid has a pK. at 25°C of 2.5 or less. If the pK.

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
H,S0s, HSO4~, HsPO4, oxalic acid or mixtures thereof. The one or more acids can be added to
the suspension as a concentrated solution or a more diluted solution. Preferably, the molar
ratio of the acid to the natural calcium carbonate is from 0.05 to 4, more preferably from 0.1

to 2.

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

carbonate is suspended.
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t hereof. The one or nore acids can be added to the
suspensi on as a concentrated solution or a nore

Subsequitint ¢é @b 0ldutie@menPrel edaginy diokhie tedtaent, ahé QJHDfoft ﬂhe aqueous
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than 6.5, more preferably greater than 7.0, even more preferably greater than 7.5, thereby

pr e(%el ably greater

preparing the surface-reacted natural calcium carbonate as an aqueous suspension having a
pH of greater than 6.0, preferably greater than 6.5, more preferably greater than 7.0, even
more preferably greater than 7.5. If the aqueous suspension is allowed to reach equilibrium,
the pH is greater than 7. A pH of greater than 6.0 can be adjusted without the addition of a
base when stirring of the aqueous suspension is continued for a sufficient time period,

preferably 1 hour to 10 hours, more preferably 1 to 5 hours.

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

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



to 2. As an alternative, it is also possible to add
the acid to the water before the natural cal cium
W@ 2200005@¥2 i s suspended.ln a next step (a secoPdI/IB2008/002874
treatment step), the naturgl cal cium carbonate is
treated with carbon dioxid If a strong acid such as
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reacted hatBral balcianpeaberates webah bulking ftlh:e fagiagert maatfadwe.
step and/or the carbon dioxide treatnent step are
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In a preferred enmbod aci.d tr ment., and/ or. .
the variyd} Safiod ShrtBReEr Barhurs il 8 Arca e HoRae in e
presenct: Qﬂ’mflaésiﬂ réheOforgisR@t edeldchanirain theagioup QGsisthubseglirate, silica,
acid treatnment and carbaon di ox]. de treatnent,

alummltuﬁe hbqaogsqdet ﬁ:@rtgq@lg% Salg]@gvﬁgen §P’3‘n as Lma efF égptagg;g@ aluminate,

magnesfift Hﬁlﬁé | o rﬁﬁ;%ﬁ@?ﬁle?eo\fa{bﬂfer&gly qhE R 18Ast toﬂé‘&h@at@ is selected from an
preferably greater than 6.5, 'nore prefera gr eat er

alumlmtlmasﬁiwate@ aca dicatepprefiecabl 3lkyi matad ;s1lncafgn¥lyesg components can
be addedngr % é‘(tug&%pér’l‘lr iaeg%w h%odﬁ 1311%;&16 rEAGh cgalcg%ucra%%%?el géfgl@ adding

F 50" nsion av n
the ac1cg raﬁdi/be fcattoandioxide. pitefratiadl.y thgr eAtae ahﬁ/a)n sﬂlcﬁ amidsrealuminium

ref er abl ater .t han even nore prefera
hydrof G kel afiint fadag egie R Sy RGP BTN P added
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of greater than 6.0 can be_adjusted w thout the
carbonagiitthj yn aeil apd carbon dioxide has “already started. Furthe1 detalls 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



base when stirring of the aqueous suspension is
continued for a sufficient tine period, preferably 1
Whowe/ 0569420 hours, nore preferably 1 to 5 hourBCT/1B2008/002874
Alternatively, prior to regching equilibrium which
occurs at a pH of greater than 7, the pH of the
aqueous suspension may be i ncreased to a_val ue greater
their mlt%ﬁs Blopg paderiady. R-Fasay bp skesge fom yneng 5N agidsxdae amines, or

t I
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absorthoH of 812 f@ fi6 &?8{ ﬁﬂerﬂ?&xﬂé&éd %ah alnmf {)Ptﬂ@?et IFch\ﬁcgs. used

I'ng or paper manu ure.
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ace-reacted natura C|un1ca
stablhsedaﬁyca dispeaadiofatventienal eiaﬂpbﬁdnmlmhwh he tlecdkilleaingbroom danebe used.
i oxi.de in theﬁfresence of at | east one

Thedm%%ﬁ%@ﬁﬂﬂ“%@?@?f@ﬂ“ﬁwg t he group consi sting of

Atera i o e AL e bl bbiing
surface-FEAGRE St IM4I ey c%oﬂatswm@%ltnh 6f @ahule£6ef gy, the
at least one silicate is selected from an al um ni um

In a pr@feﬂe@ alnShod@m&d! Gl BPlcklieAk&t n@ﬁuﬁ%a@éﬁ&hcﬁb&?aké hA® Lakpecific
I'icate. These conponents can be added to an aqueous

surface gwgpé AEine A dehy e my/e n@rﬁ arafetably 24 wf/a e SAmyvmandeven more
pwferal%f{i 2 n%atg%'or}ﬁz ea@&ﬂeﬁ u r% aﬁ&’ i dB]?i( 'rrge?hcﬁd according to ISO

vely, e silica St si1ica an
92717. alun1n|un1hydrOX|de and/ or earth al kali alum nate
and/ or magnesi um oxi de conponent(s) can be added to
Furthermbe, &y goelsrsd sipensd sunrfak-madied astucdicalciim catbbostathas a weight
~ while the reaction of natural cal cium carbonate with
median gppin dianegicdidarmn onl @i Yilthe Mas P%?Iffrl ablulyfrage 8rt @RS Hm, even more

Furt her_details ahout the p tion.of t
preferably, Of /50l Pk dREFUSE RGF A 0EAP cﬂf“g PHafh gleawdt fiae measurement

of weight Sl gpafm Hiarh &85 tyal Werformed on a Sedigraph ™ 5120 instrument, as

described in further detail in the experimental section below.

In a preferred embodiment, the surface-reacted natural calcium carbonate has a specific
surface area within the range of 15 to 200 m*/g and a weight median grain diameter within the
range of 0:1 to 50 um. 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 pm. 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.



silicate and/or silica and/ or al um ni um hydroxi de
and/ or earth alkali alum nate conponent(s) are
waele@ehd®er i n WO 2004/ 083316, the content of tPECHIB2008/002874
reference herewi th being |@(le uded in the present
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natural galeite) eaglednatesis inferdusPq in Eue Repes derng ghe t@ﬁsm papermaking process
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future imtherast, iromrdtlmel fornmmweqzapewrbﬂmczcy nt hetic or natur aI
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differenti al sorption by the tissue paper
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form o@?éé?{epW1 @L ﬁ%@l 1Ohre Y8k SlvepIEh i€ @519&%@%1% H"pl%wde an
m xt ure o ese i qui ds. The surface-reacted natural
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tn one SRR B iRt sr By e Rl GoRu BS sl during the disue
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and/or g{}g@?@r hansr bRRFIBLINIULR! cAaBbRIIMART fraRahe dRfdedand 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
a total mineral filler solids content of 1 to 80 % solids as measured according to the method

described in the Examples section below.

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

“sharry”), with or without additional other mineral fillers, said suspension preferably features



surface area of from5 nr/g to 200 nRk/g, nore

preferably 20 nmvg to 80 nR/g and even nore preferably
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sulphitesapdfsafdater pips arevipbdmeni¢te Thasrgessue paermekdg fpegmandn some
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given, dssirdfddoenessact ed natural cal ci um carbonate features a
bri ghtness of 75 to 97 %1 SO bri ghtness, as neasured
In one eatodinmkm@f the ihnhantior} the darfadesieacted aatiaé dalcinnt &@bonate is added to

) aml es section below In a preferred di ment, .t he..
and mirgl LB D6t WoAe B e g o SRy (DG el iy itives)
to form @Y RSAMpAdr tbesSodudasn ﬂi&tisﬂfeﬁ%?é@ﬁﬁk‘in@ﬁlab}ﬁﬁé dnB@BtaBly prior

equal to 2 ng, and nore preferably of less than or

to dewaisgigl to 1 ny, as neasured according to the method

descri bed in the Exanples section bel ow Process in ‘
In anothghieathorivecns of theciaventine: ewltiple. raprpesadciayers oA fbwiktase pdded to
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accordi ng to the present 1 nvention, the
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accordhiﬁg%&ﬁ%ﬁ&gﬁ%g%rgiczzgebpaper during the tissue

_ y any conventional neans known to .
Dt o i SRR Ve SR BB AR LGP by i
paper wBb, Gdti6tample, 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 to 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
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s 25 W IO A GOLDSE IR LS e
inventiog ghayd njelemeringucbfa step of 8@piesthe ivats oaslryntiasirmger or tissue paper

ccarding .to _the. nethod described, i,n the | e
web sud DGR ORI i oE et s heteltt s B e or by any
conventpahichednskabhanatie: dkdllcddadnit cicpe tikQkpapér. 2 suspensi on
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- wast e paper pul ps (also called
papermaking 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 involve 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 calendering 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
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treatmeRtigg: F#S WﬂW@WXK@¥a69m¥%rough drying the tissue
per web vvlth hot air as it passes, for exanple, over
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resent I nvention |
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ssue pape web. Finally, this sem -d i ssue pape
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Examplgs Qecnonkhergbelow 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 number of plies 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 composition, the tissue paper product according to the invention features a

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



process according to the present invention inplenents
such a step of exposing the tissue paper web to the
wabas®4nf a Yankee dryer, or inplenments any PCT/IB2008/002874
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i ssue paper, such as via the use of an air_ cap
that is %dﬁ%? gy devigions-lass,hay the TSpsvalisnaban sﬂ%ﬂe@fetmsae paper
product vﬂ{e?eﬂﬁ "thé Is§FHE&-RABECH rﬁfurﬁeéﬂm%yca%(ﬁr%&elspﬁ%ﬁ&ed‘%th a standard
hough uncreped tissue papers al so exi st

calcmrnucmh@m@§emuhgmuwghtyn@§mpé1@met@g, aShBeaSuS:slw@ccmdp@rtonhe method

descnbeéi plglt@éfiﬁ élﬂp]feg 5cecCt gl bg%»gd \%ﬁ’u@ ZQ C)é 8k t%:lxg flp rngg%? ﬁgatmetel of
the surfare Yamtabnaltiyb balcﬁ[rﬁ@irb\@at‘@ys beaqesd mﬂ:ﬂﬁﬂng)f(b t\hB enethiod described

in the Exfisplgs Eéﬁﬁnq}q@e&&@%@%ﬁﬁﬁéﬁ Hacbasts w?lg%fe%fg‘fﬂgéié%wgr product

compnsh@ th 6taRH A8 RBIcidR ¥&RbhAE) A BeabilBl ﬁ&%ﬂlm? U thean&h&Pd&Eribed in
the wet or gv% ti ssue paper or tissue paper

n
the Em%@’ss S%q%@ﬁ hﬁéeb@&pva@ & ¢ thg Dpvie wBlghl el thetissygoraper product
compristgade surfaﬁ‘:garbm& Ebfrfae%raé@gma@r by any conventi onal

means known to t person to crepe tissue
r: t .C
Altematpx% 10 ¢ %ﬁie&‘ ﬁ%ﬁg«? %ng{odf:ﬁxkg&? Si!hrg gﬁgs%eﬁ BQ}%@ }?flod@(gea{&&*dlng to the
inventhh Lfcmmta atssftn@sj &s, myvsueed  accartlimgtto dina @aetsd dbmlbed ircthd éxamples

section ?181&?1%%&723%1% ng tﬁ%&\it dgewgar fl%\}rx%tigxgtlgﬁnﬁgrd};xgr ﬁlgeﬁgA value of an

equivalepo |ti}é§ieep&ﬂe@|gtb§4q® ohMBRIdBean6t ObiteIR i@dfﬁﬁeﬂ u;glti n@hérbl@i the basis
ermaki ng process, or to the formed tissu

weight afatﬁ% fllepfigs, RS U AP RO Uiy e aTUsHRCFOTg g IR 4 meiogiflescribed
in the fgs NRBfion hBRDLEISS Y€ WRERES MBKIMGe Ha9E 8RS RCEOTRI fQue paper

to the present iInvention nmay I npl enent the addltlon of
product gerapotingiiesusfoce-tracted gl galsiumo paborgien cal agent s.

The selection of the nature and anmounts of such
Finally, figeitrsss papee tpradvat acchedingitoethe pnsant iblentigntih ptdferablyringightissue,
toilet t1s(§£e %jéeps ec Ia%lﬁl Iarr]ﬁ)tB% & twlrl}a orl]l? agsgltreprgil}sﬁlg&gr ogg)g Smcglstrlal tissue
paper tokmlsy\ﬂsshe ptl]bm nafskink edtm;aa paﬂ%@ kloovd. ng formation, the

ti ssue paper (ply) may be subsequently cut and | ayer ed

to forma tissue paper product featuring nmultiple

plies. In one enbodi nent, the tissue papernaking

process according to the present invention inplenents

one or nore steps of cutting the tissue



paper. The process according to the invention may al so
i nvol ve one or nore steps of layering two or nore
W@ e@sssogmper plies to forma tissue paper proRCITR2008/002874

wherein at |east one ply is formed according to the

ti ssue papernmeki ng process of the present invention.

The process of tissue papernmaki ng may further include
Exampl&d eps of cal endering and/or coating and/or enbossing

(quilting and/or rippling) and/or inpregnating with a

Measuling$h&hodd/Ch as a lotion, and/or printing on the
ti1ssue paper in order to formthe tissue paper

The fol%v@iﬂg%eashfb geRPRdIBA usdd % ehBIRHR @@Dﬁe{rﬁ{ﬁ'&e@ given in the
process according to the present Inventioh may
followingngaerpdestandebaims. nore of these further steps.
Resul ting Ti ssue Paper Product The tissue paper
product of the invention is one obtained by the tissue

r maki n ss. as descri bed above. The tissue
Rentiveto 2 il ity 0h is alternatively
Sdul(ﬁ %racterlsed inthat it conprises a surface-reacted
S hAttee cal ci um carbonate obtained by reacting a

nat ur caIC| rbonat e, th a Cld and .wi f h .carbon .
The sl sHs, CANFRDE RO LS EaPbo PG  IFUPRG Pring g floisture

Analysé@HR’IBecc@ﬁh&cIah@&i B?Meﬁ?é“dﬂowdolvﬁt}ﬁﬂhﬁ Ffbl'l(ﬁﬁ'lné lseiiinds) temperature of
external source. In a_ preferred enbodi nent, the tissue

120°C, ﬁéﬁ’@ﬁ“‘bﬁ‘@@%@ﬂéf stiuparg ﬁ’i)’é‘if& PO S0t ATy contains from 2

to 20 % by wei ght of surface-reacted natural cal cium
Vﬁ¢0$6hrbonate relative to the total tissue paper product

ight. More preferably, it contains 3 to 15 %D
The vmﬁem‘ghtne@mg@ r1$ dc Breaddicte disaaditr aleavupd jvamec BfQﬂhﬁ)&/He RVTDV-II
S {

mstrum@ﬁ!at%ﬂ %&Ob? cfm&‘ri]%lrtlg% ltlfe %ﬁ&éﬂ?@ﬁgp élpe[t ?lgé;g nr%ay)\@é 9{1%6 lies between
20 and 80.ssue paper product in addition to the

surface-reacted natural calciumcarbonate, the tota
pH mmneral filler content of the paper is preferably from

1 to 50% by weight, nore preferably from1l to 25% by
The pHV ti hquedidl stigpshsiph &f sleadvrad diode btdndariSIH byetweatgpproximately

.. relative to the tissue paper product weight. In a

22°C. preferred enbodi nent, the tissue paper product

accqording to the |nvent|on features a basis wei ght per
Specifigyurfage ayey o 50 g/ n2, as neasured according to the

met hod described in the
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 commonly used to

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



Exanpl es section herebel ow. In another preferred
enbodi nent, the tissue paper product conprises froml
w0 2003/0869¢5ue paper plies, though the skilled nRCT/IB2008/002874
appreci ate that the sel ectjon of the nunber of plies
formng the tissue paper bvgduct wi |l depend on the
. final plication of this tissue paper product. In a
soluttonque@ érwg@ NgrBedoni st sampifs Wf:@g@}g)epﬁ:getpmqg adugh speed stirrer and
ultrasopf€cording to the invention features a softness of less
than 6.0 TSA, preferably of |less than 5.5 TSA, and

e ably of less than 3.5 TSA, as neasured
ISOBF%B@%F%JT{%SG{O the net hod described in the Exanpl es

s SRE GRS STt R RRESI B8 95 o

instruma@ftatinher wi se equal conposition, the tissue paper
product according to the invention features a

Abrasiomof t ness, as neasured according to the nethod
described in the Exanples section here below that is

Abrasiofttvak @@siburdd abiap dar Zbodenitainhedngiong8sTyhBan1 ¢dieNd 3602/ ahb®type),
val egt ti ssue paper_ product wherein th

C Sem@&vmﬁe&% fiom theapomypahy: iFimiehngr.oising BK;206P é?ﬁlt Redigs and 1
kg of a MiEdBh @ i@ geeﬂ@@fzb%%p%ﬁ@ﬁgtaesotﬁ@twteﬁq) Mﬂe pg(htay weight,

nmedi an di aneter, as neasured accord
calibrategessieh Fltsé hei raferense Praigises abeeetqndmhh:et gal@etf@w 15vi artsl ¥7.Song.
% of the wei ght nedl an di aneter of the surface-reacted
helaty i3 pets posmiger maserabflien: ed according to
t he net hod descri bed in the Exanpl es section
Basis Weeghébel ow, and wherein the basis weight of the tissue
paper product conprising the standard cal ci um
Handsh@arﬁmsisaWei,ghas's nhmmmd ac earotkdange tvoith AENTEINAAO 536 following

scri bed in t es section,here

handshegf GEgtieing Bt N R g g Lagee o ot e and a
temperaf@EPBf 234N the surface reacted natural cal ci um

carbonate. Alternatively, in another preferred
Thickn&@gbodi ment, the tissue paper product according to the

i nvention features a softness, as neasured accordlng
Handshée@ tlhE'l@]e@?;sh&Eteﬁﬁﬁ&f irpﬁgofdﬁ11$é7@1tgmt\]ef8@ 864 ifQbwing handsheet

herebelow, that is at |east 2 standard devi ati ons %ess
conditiopign ov¢ie 4&“§mur&|luea@fenaﬁoreq@mvha\em 5tOi §s uelapiapeliumidity and a

| . el n

temperaf B 24 1L 0 O GEpD B AL AN ] e Sline GO MR
Softnes_product, as neasured accordlng to the nmet hod descri bed

Non-conditioned handsheet softness was evaluated using Tissue Softness Analyzer
instrumentation (equipment number 01-01-26) from the company Emtec (Paper Testing
Technology).

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 slurries



in the Exanpl es section herebelow, is wthin 5 % of
the basis weight of the tissue paper product
W@ vpios@ing t he surface-reacted natural cal ci uPET/IB2008/002874
carbonate. Finally, the tissue paper product according
to the present invention is preferably facial tissue,
toilet tissue paper, decorative and/or gift wapping
ti ssue, househol d and/or industrial tissue paper
Test 1: tOWel s, tissue paper napkins or tissue paper
cl ot hs. Exanpl es Measuri ng nmet hods The foll ow ng
This tespidlastatentbn prepatdiodl an equesad sy eveabual ealdie carbonate of the
. given in the foll ow ng exanples and cl ai ns.
prior arBRRIEP AT VI T i er i gl urry form Solids
Content The slurry solids content (also known as "dry

.weight") i s determ ned using. i sture Anal r HR73
For this et F B e o FLEore W P COMBR R oG Hgles the
commer3RA hairig By dfRERLEERI-28 0f is HAQfed 1@ ¥drBIBES 0o SOMdb GhuQf f 3,
standard drying, 5-20 g of slurry. Viscosity The
viscosity nmeasured is a Brookfield viscosity neasured
e xes e e R o TR Aoy Meristcs
presentddiindabletlnveen 20 and 80. PH The pH of the aqueous
suspension is neasured using a standard pH neter at
approxi mately 220C. Specific surface area The specific
Tests surface area is| nmeasulUegk vi a t he BESjuieyAQd according
Solids doatdn®O 9277 usiing nitreggen, follow ng cgaditioni ng of

Viscosity€ sanpl'e by Reatingmahs 250 OC Tor a pgjfijod of 30
pd M nNutes: 35

Table 1.

The natural calcium carbonate in aqueous Slurry A features the characteristics presented in
Table 2.

Tests Unit Sharry A
Specific surface area m*/g 6.8
Sedigraph ™ 5120

<2 um wt% 61
<1pm wt% 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 slurry of surface-reacted natural calcium

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 slurry thus formed



Particle size distribution (mass % particles with a

di aneter < X) and wei ght nedian grain dianeter (dso)
waeioghseonedi an grain di anmeter and grain di ametBCT/IBRE68/002874

distribution are determ ne?8 via the sedinentation

met hod, i.e. an analysis of sedinentation behaviour in

%%agrawmetrlcfleld The neasurement is nmade with a o
is then wedted by slopt a§diianof phoswheis AU 2hAdemperaiups oF aprsAximgiedy 60°C

suffcie 10 et b ot Kol DT BTN P TRV S8 weig
median dizasterexdrit pins carried out in an aqueoussol ution of
0.1 %N P O?. The sanpl es were di spersed using a
hi gh speed stirrer and ultrasonic. |SO Brightness
R-457 R-457 1SO brightness was determned in
The resattingrsttanc ef wirtfdvelr&teUadutab caigivkl capheut3Batures the characteristics
&11} %‘%E tation. Abrasion Abrasion was neasured using
presents, ‘nstrumentation (A Type 871001 Nr. 8602
(Prototype), C Serial Number 9560-9501) fromthe
conpany Ei nl ehner, using PK 2069 test bodies and 1 kg
of a reference slurry of EMX-20 povvder featuring a

Tests SOl 1dS CONtent 0.7 T 97 by rgntsmpg; rated such

Solids d}ﬂé tlTIE reference pr td)/rue:, an—aprasror y ue of

et v*oeeﬂ—l—S—E—ar - - Pheet S

Viscosi )
uUlTP] LI~ N I'IH (@ SN | TICI AT "l T FTDI .

D <«
o «@

e i
L™ T
cordan
o—aah

5#3 b

PH basis j\,njghf S determned-in e ‘Z‘, th DN EN
Table 31 S0 536 fol | ow ng handsheet conditioning over 48 hours
in an environnent having 50 %relative humdity and a
tenperature of 23 +/- 1 0C. Thickness Handsheet
The surfasegrantsbnityrad splsrum wadionaic de eanerancbii fdatusps the ghgmcteristics
| owi ng handsheet conditioning over 48 hours in
presente%gﬁefﬁlgil régnment having 50 %relative humdity and a

Tests Unit Slurry B
Specific surface area m?/g 80
Sedigraph ™ 5120

<2 pm % 91.0
<1 pm % 6.3
Weight median particle um at 50 weight %

diameter less than 1.52
ISO Brightness % 94.0
Abrasion mg 0.7
Table 4.

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



tenperature of 23 +/- 1 C, and using a mcronmeter with
a test pressure of 10 NcnR. Softness Non-conditioned
whandeheer soft ness was eval uated usi ng Ti ssSuePGSOIR20¢85192874

Anal yzer instrunentation (ggui pment nunber 01-01-26)

fromthe conpany Entec (Paper Testing Technol ogy).

Bul kK Handsheet bul k, corresponding to the vol une
Exampls@s Ryeparabipnof Jissue BapenHapdshestseet . i s deterni ned by

di vidi ng the thickness of the handsheet by the mass

per unit planar area of the handsheet, enploying the
Handshmfe(amrir@t abasi teighbEx@mpiveen120 Bidkep@ gani were@‘repahast‘ehm»lementing

illustrates

t
I A XA D MR TERE MUTYE I T ———

minera) GAIh 0ol 6f 3t Han®nd %k b@rxbelﬂmr@dthsl tofal Wefiht foBrihd Hduﬁlsheet The
test, a_ slurry of-ground marb comerci al i sed

fibre EigRpAIG CAMATIGI FHOSERSIErEHSAd AhrD0r Sl isoaks. GUphite fibre
featurinME7 zgR%érﬁisﬁée't%@l@prﬁ)at éardﬁl% ERafe 3 thdssiebithhdhine Ne

resulting slurry o ural Tcal ci um carbonate, named
Slurry A features the characteristics presented in
Examp%@oll-fangdsgg kﬂrﬁa@si The natural calcium carbonate in
eous urry Teatures the characteristics
presented in Tabl e 2. Table 2 Test 2 : This test

[ trates, th re atlo ueous,. sl ry of
The haidghids EOESG o Rab A s R AT LR TR Ll feclesPipepyement
methodPdesbribdd@oye AT @adisnad elRbie@ah Thnlgscar bonat e

originating fromAustria, was suspended to

Pulp Pulp + Slurry A Pulp + Sharry B
alone
Weight CaCO; on total 0 3 6 10 3 6 10
weight handsheet (%)
Handsheet measurements
Basis weight (g/m?) 30.9 30.9 31.7 299 31.7 31.6 31.1
Thickness (l_un) 65.2 65.2 65.4 65.3 70.0 70.2 70.6
Softness (TSA) 7.77 n/a* 6.46 5.90 5.95 4.09 3.15
Bulk (cm¥/g) 213 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
(%)
Table 5.

* n/a = 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.



achi eve a suspension of approximtely 65 % by wei ght
of dry matter. The slurry thus fornedis then treated
whooglommnddi ti on- of phosphoric acid at a tenPEr/E20082002874
of approxi mately 60C, suff%fient to provide a product
featuring a BET specific surface area of 80 n2/g and a
wei ght nedi an dianeter of 1.5 mm The resulting slurry
of surface-reacted natur 12184l ci um carbonate features
the characteristics presented in Table 3. Table 3. The
surface-reacted natural cal cium carbonate in aqueous
slurry features the characteristics presented in Table
1. Use qiapiserface-ragiad aatiral |cplgaim gadonaln aSENler im giesusfpaphi products,
- SUE -re ral..cal ¢i . ; .
whereii i) 36 SREER IBRHBlorGR SLUIERS CHEAR ARG 6F 0 narurl
calciumf eaburin gvith basicsl awel ghrbowfdidedayereic2Gs downcsi0ingsi® by the acid

trea‘crnel\zl)\f‘f5 arnl%/e gtrseg}iaﬁeg{g#t%gglﬁgﬁgé h%g}uipa%}:rg@g%ﬁ g%g;%lyagcr' ulggclejt{b:?ingt% being

prepared edddligicauslsispasiar @lvidgl d pIeof keat Ggnd 0,3ncabu@d dt 1%
by wei ght on the total weight of the handsheet. The
fibre furnish used to formthe handsheets consisted of
100 % bl eached sul phite fibres featuring 17

2. BR RndshasisSowtlif RIcBRAERHsddShNBatahdaptde Keid@Mmaah8Etalcium
machi ne. Exanple 3 : Handsheet Anal ysis The handsheets

carbonafepis EePared EX aRsHECORS iBTRSNEI R haying |ay R T gaeaserdihag 615 preferably |
¢ _ Uh ) [ above. The results
sreater %1?12 7coi I ec?ﬁpélfﬁ %E?g’%%g%glagg .Ca* n/a = not

avai | abl e Handsheets fornmed i npl enenting the
surface-reacted cal ci um carbonate according to the

OV tio . re. i i f.i can i 0 i . '
3 DR ROPRE i P U 2l SRE U T Tha e mgrural caletum
carbonatrain dsheetlsfrémaramdrhleyyal et brfjakki arldbdmite al Kinestone, or mixtures
thereofcar bonate.C ains 1. Use of a surface-reacted natural

‘cal cium carbonate as filler in tissue paper products,

4. The use according to one of the preceding claims, characterised 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.

5. The use according to one of the preceding claims, characterised in that the acid has a

pKa at 25°C of 2.5 or less.

6. The use according to claim 5, characterised in that the acid has a pK, at 25°C of 0 or

less.



wherei n said surface-reacted natural cal cium carbonate
is the reaction product of a natural cal cium carbonate
wawao/osi4aci d and carbon di oxi de, which is forP@&diB2008/002874
situ by the acid treatnent]and/or supplied externally,
and the surface-reacted né%ural cal ci um car bonat e
bei ng prepared as_an aqueous suspensjon _having a ?H of .
7. Hiceaberacetidies @ clajga u chyagerisadom that thgeagidgs sulphuric acid,
hydroc RGROSA. R rliulAheds characterised in that the
surface-reacted natural cal cium carbonate is prepared
as an aqueous suspension having a pH of greater than
6.5, preferably greater than 7.0 and nost preferably
5 ) : . : ' t j
s True R R harderficH i e BRERSIEMER S Ep S TR trom 0
t02.5. carbonate is selected froma marble, a calcite, a
chalk, a dolomte, a linestone, or m xtures thereof.
4. The use according to one of the preceding clains,
characterised in that the natural cal ciumcarbonate is
9. Blks RRNERErdikl: WRdI8Tm SUSrddidised 1S sk ke dckd FOHNRY,, BRG,NALPO,,
_ a solids content of natural calcium carbonate w thin
oxalic agideor @mirgerepthereaft % to 80 w % nore preferably 3 w%to
60 wt% and even nore preferably 5 w%to 40 wt %
based on the weight of the slurry. 5. The use
according to one of the preceding clains,
10.  Thanscterdrdied tonclanatd, tieraithe hagaa rgikachthe28¢d gb 2he natural

. or.ess.. 6. T se accordi ng.to claj ,
caleiun e B s fiogro F5 KRB0 RETSERY Bof % & at 250¢ of o
or less.7. The use according to claim®6, characterised

in that the acid is sul phuric acid, hydrochloric acid,
r m xtures thereof. The use accordjng to ¢claimpbs )
11 B o pr o PO LG REARTS SIS n  PRECASI5E Byt the natura
calciumf da@ibnBteti8 reéhched With thl@cids@dae ey ¢hirbish dioxiak @k fReresence of at least
characterised in that the acid is H2SO3, HSCM , H3PO4

one corgpeilcselsted, frem e aroireeonsiing it siliqate, SHicay gminium hydroxide,
earth allgegfls@@gi A 'ﬁatg,lrgiggegmmv%e? bPmifGredReRlof ati o of the

to the natur

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 metal 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 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 their mixtures.



cal cium carbonate is fromO0.05 to 4, nore preferably
from0.1 to 2. 11. The use according to one of the

w@e@oesiony cl ai ms, characterised in that the nBCT/IBA008/002874
cal cium carbonate is reacted with the acid and/or the
carbon dioxide in the pre ce of at | east one

onpound sel ected fromthe group consisting o
14. Elilq 1eerce0rdang foclaing | BrAbATagiering FoshrtR; Xe%ualmelarfn@m pmong fatty
acids, B A R oo QX8 e KN HER 0 24
carbon atiats bk aat ndteldss obthe swiakiccalee, |lmok=edl eqtrsticf oaphi@type, or their

msilicate silicate, or a
ovn i) RS preaFRhEupEIe DY SRR RS B Sl R ot pyntheti
or naturhhfattp ceae o, pﬂeﬁdrﬂimallsi Rampotu@lsi Fedgdtil drl'gihﬁ stidh€s coconut oil, or
caIC|un1carbonate 1S treated,

sur f acer eact e
of animpgrigin, S&ﬁla%ﬁaﬂa frrﬁgveahave&relgf%ro fvpgelaliomigdii on wit h
acid and/ or carbon di oxide, with a conpound or
conmpounds of fornmula R-X, where the radical R
represents_a carbonaceous radical, saturated or not,
15 Thepieesoidingip ens Bbiheapisrasing glahna shewsteriserbiy thet the surface-

reacted h@ial b6 i‘a)fi)ona@é(ﬁéél aasrp¥é1ﬁc @E Fhad! Ay of Al ’mp c%ll\%f()y i/ g, more

or again cyclic groups, elr mxtures,
preferablhd0 gﬂgutp 8% m¥p a@qbemlanp @@ﬁgfsrablydﬂ aYg tabd m%ég ic,

am ne, hydroxyl, phosphonic, or their mxtures.14. The

use according to claim13, characterised in that R X

is chosen fromanong fatty acids, fatty ami nes, or
16.  Tlat vse alconhnd & omdref Idmrprs@ﬁdunﬂ@tladns; rcha@atteribal innthat the surface-

preferentially 8 to 24 carbon atons such as, notably,

reacted B@tutaﬁ éa@t”@aﬁ@féon%? éﬁ%a Wei ghé megdzan grm dpmeter @Efrymu @110 50 pm,

morr 4Py B B B

synthetic or natural fatty compounds, preferentlally
conmpounds of vegetal origin such as coconut oil, or of
animal origin, such as tallow, and very preferentlally

17. 'Bie wsgecatding tqgpee of the hecdingclaeg rciamagtetisedoimethef thehsarface-

{ d;:i.n_that the

reacted Bl EEEA 0T s §PAPAELFI AR EBHE: ¢ nas o
specific surface area of from5 n2/g to 200 n2/g, nore
preferably 20 n2/g to 80 nwg and even nore preferably

0 t0,.60 n2/g. . Jhe use acc of
15 it Bt rceling (B1 1o PA R B PrR UER G P 1 cationic o
anionic.sur f acer eact ed natural cal ci um carbonate has a wei ght

nmedi an grain dianeter of from0.1 to 50 nmm

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 CQ,) is from 1:0.05 to 1:20, even more
preferably 1:0.05 to 1:5.



nore preferably from0.5 to 25 mm and even nore
preferably fromO0.7 to 7 nm 17. The use according to
woe@0s698he precedi ng claims, characterised i nPETER20041®2874
surfacereacted natural calfjunwcarbonate is stabilised
with a dispersant. 18. The“use according to claim 17,
racterised in that the dispersant is cationic or

a
20. ﬁbﬁ B accorging e OBk &f 4% SFFIGE Jaie cofraglRESSr B i e acid
treatmert! ARIBR the BADAE BRKEREEhabPert r&?é repBRe s AMERALHAL, 08 n‘Hre referably
gaseous carbon dioxide in the Suspension IS, In r 78
several giegol ume, such that the ratio (vol ume of suspen5| on)
. (volune of gaseous C2) is from1:0.05 to 1:20, even
r ef er.abl 20.. .The use acc t .
21 RS bR e 5T he B MR o aiEe PR A g i acid
treatmelacalﬂ/drrthatcﬁﬂmh dogide rtrebingent akROplacH 8x4 dRuy RadpaRMire M Qreater
h Sﬁgﬁ €d at | east once, and nore preferably several
anat¥§ 21. The use according to one of the preceding
clainms, characterised in that the acid treatnent

2. Lo DRIGRIDGR, 010 HRLAEALIRAL SAEBLALE B Gy suce
reacted TRfaral) s@cmwmn@e bas comightrfess tE7 ProcTldilfG tolghiness.
characterised in that the surfacereacted natura
cal ci um carbonate has a brightness of 75 to 97 %1 SO

bri ghtness. 23. The use according to one of the
23. 'ﬁteecc@dddcgrdhh@'tmne ofi dreapreerduse diaims, tchatactehised in that the surface-

reacte ral aIC|u carbonat e a
reacted §ifhial SRRTc ol Hispos it ls%ﬁfrﬂyo e, PR hin g g than or
equal to€0Ma) arldanerefefeaibty HDES: thiededq@bl ¢ 10hg! ess than or
equal to 1 ng. 24. Tissue papernaklng process,

characterised in that the surface-reacted natura
cal cium carbonate is introduced during the tissue

24, Tlsdill@%'b@ﬁﬂfdlﬁ% Bf&%@ss ShiafhcRESES i ehat QAhMsrthdeSSHRPRRRAl calcium
r oduct he fissue paper maki ng process of claim

car bona@ms ingrnguged émr@@leutwswerﬂWItW1®pm@e in @ader éel fovar atisdue paper
cal cium carbonate is added in the formof a m neral

duct,
PrOCuCe I Ier slurry.

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

natura] calcium carbonate is added in the form of a mineral filler slurry.

26. The tissue papermaking process of claim 24 or 25, wherein in addition to 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.



26. The tissue papernmaking process of claim 24 or 25,
wherein in addition to the surfacereacted cal ci um
W@ 200005@s2, other mneral fillers are added duPCTEB20682002874

ti ssue paper nmaki ng processbﬂn order to forma tissue

paper product. 27. The tisSue papernmaki ng process of

claim 25, characterised.i t‘[‘hat sal d, suspensi on .
28. The fsgrediarpielipspipcess o 48@?!%5: aasfieftsed iy ﬁﬂér s pygpgnsion features
a viscos9 R €1b 3060, é)réi_@ra%gr P4 Rlo0deP 28andliiBre! dr8@H1P RRE 5 (PRSI

process of claim 25, characterised in that 'said

suspension features a viscosity of 1 to 3000,

preferably 1 to 1000 nmPas, and nore preferably 1 to

T i i IS .

29. T fguE FabermsRing pifeces O 4o RAREL BRELSAe RIARE Shoplndllf & that i
comprises aplehstameatep ebdawatmmgst gprrpfof tiewet pemapkangs fibrerfprmdh, added
; thetit i ssue %ﬁer maki. n Jii Q e, Juur ni_ sh radd%qst 0 a{che tissue
0 the HipRb &r JeRah e 07 45 R E b P I BHO8S F8F%H nous

surface. 30. The tissue papermnmaki ng process accordi ng

to claim?29, characterised in that the surfacereacted

atural calcium carbonate i dded. tq and m xed with
30. ThepRate, Paper Gt dr SETRApaERHETAGH PP b EEHR iop it 1 suface-
reacted hatirl SAlcivih Bdrbbhté tdddelitdndiniked Wi the SISHE of tissue papermaking
er maki ng nmachi ne, and notably prior to dewatering.

pap [ ( : >
fibres ta3formm Birpish PHET papEiotaKiongo ho Heys papaadinggnachieg, apgpnotably
pﬂmﬂoggwgkﬂﬁg, characterised in that multiple, superposed
'ayers of furnish are added to the foram nous surface
to forma |layered tissue paper web. 32. The tissue
paper maki ng process of one of the preceding clains,
c . . . £ or adi . _
s1. Th MORECHARRRLnE blRs ARIRLE MR % 8T BF Mliferised in that
multipldy puperpbsadilewdrs gf fonpshard alet he thd Ssarrinpapesurfavelip fam byayered
” thTough-drying the tissue paper web with hot air. 33.
155UC PRt WPssue” paper maki ng process of one of the preceding
clainms, characterised in that the tissue paper web is
dried to forma tissue paper. 34. The tissue
paper maki ng_ process of claim33, characterised in that,
32. The, Hysug REBEfEIFsdie PIARER P OB PEdhHYresR Bgi%mi% Cle%a%fw&eg in that
dewatersiy bACE fefan&ihsusY?&lf&% & Yfilowda- byl ewhak@aide oﬁ’a@%'é'%kéegﬂon by

rocess of one of the preceding clains, cCharacterise
mechanjoglly [gampeeiéng 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

tissue paper web is dried to form a tissue 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.



ti ssue paper is creped. 36. The tissue papermaki ng
process of one of the preceding clains, characterised
wo pooviasto4f uncti onal chem cal agents are added BICF/IB2G08/002874
the tissue papermaki ng praogess, or to the forned
ti ssue paper. 37. The tissue paperneking process of
one of the preceding clains, characterised in that _the
35. Thetqsglgqj]éagggp@]ﬂﬁgpm@ssp@mscg the,presaaag Q%@g @paracterised in that the
dang and/or coating and/or embossing and/ or
nﬁuep&%k%&gﬁ%tlng with a liquid, tissue paper in order to
formthe tissue paper product. 38. A tissue paper
product characterised in that it is obtained by the
r Qve. ‘o
36. The ﬁ?s%lg 2) gtgrglgark{% f&o%cf SE& ﬁaer g@?heer lJ 1%%%% aﬁ%qs, Icl?a%actélsed in that
functlorrabnhmnmsﬁsagams urd akedrdadag dc mumpajermalkiﬁ'g procesy; botvathe formed
obtai ned by reacting a natural cal cium carbonate with
Wacid and with carbon di oxi de, wherein the carbon
dioxide is forned in situ by the acid treatnent and/or
is supplied from an ext ernal sour ce 40 A tissue
paper product accordl | ai m

37, The AR RAREANSGBE PFOCHRE! The SRt AINETPE G hagstegispy in that the
tissue p‘ﬁﬁérﬂﬁkmg%@fz@s@ ahéMdds Qgﬁs%tt OaldRleMn P YanWok ktin®hnd/or embossing
surface-reacted natural calciumcarbonate relative to

and/or impeegnaiing with gdigeid sipeic pepardoerdoée fhm the fissus papergueduct.
paper product according to one of the preceding
clainms, characterised in that the total mneral filler
content of the paper is preferably from1l to 50% by
38. A tiwiegheper poydaichrobbiecieblsd fr that It SR8 Py vbe ghssue gragermaking
[ fer bly from1 to 15% by weight, relative to
processglﬁa&%&s@uevgaper product weight.42. A tissue paper
product according to one of the precedi ng clains,
characterised in that the basis weight per tissue

59. A SR8 Sinef vl Ahaigereds-gute Tt @B e R P tappnarural calcium

carbona€habtafkk8 MHyS RActify bhakurhl cAGORN £6B6ndtd QMhlad @cid dddS&UB carbon
plies. 44, A tissue paper product accordi

n
dioxide gyfberen T gathpB SiKidrgis dpmedsn SR Ry ot s SedmeR. ?Wgt)f jsesupplied

from an external source.

tissue p

40. A tissue paper product according to claim 38 or 39, 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.

41. 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.



features a softness of less than 6.0 TSA, preferably
of less than 5.5 TSA, and nore preferably of |ess than
WR@2®9/08842 45. A tissue paper product accordi ngP@DIR2E8/002874
of the preceding cl ains, gggracterised in that it
features a softness that i at |east 2 standard
devi ations |l ess than the TSA val ue of an equival ent
42. A tigsig paeer papriict Bresadiag toRes ef teteredingr By ehisacserised in that the

b 2replaced with a standard
asis wééi@ﬂtéﬂe@hss%@ %éjrg:ltlg ?s][cggj?tg rg /1y

|umca a nean dianeter within 10
% of the nean di ameter of the sur face-reacted nat ur al
cal ci um car bonat e, and V\,her ein the basis weight of the

o) t rd..calci . .
43. A t1§§u§ galéﬁ ?éct\%rc ﬂldﬁ'}%t% Ot ff‘[hg %b acgl&gi v(\:/e%%g’t a%a%e?ctttﬁiés%n in that it
Cmnpn&mﬁ&m@lEHbEﬂmpr@ﬂgﬂmEOﬂprlSIng t he surface-reacted

natural cal cium carbonate.- 46. A tissue paper product

according to one of the preceding clains,

characterised in that it features a softness that is

44. A tissue lpapat pradsdt aidadthede @t dfans pleksding Ridimk hehatsoferisad e that it

_of an equival ent _tissue pap oduct i ch do S not
fearures iigft3ess BLASSrTh 6P T arotAb s & IFiidbns Do Vi gHEnY breferably
of less thiiez Firidlpaer -free tissue paper product is within 5 % of

the basis weight of the tissue paper product

conprising the surface-reacted natural cal cium
carbonate. 47. A tissue paper product according to one

45. A 1515%5.1et ?er%r@&ﬁwﬁ'a@gorg i ﬂ%necdfatﬁé‘g}e%ééhﬁg didifs ) aﬁ}ac'térlé%é ifthat it

facial tissue, toilet tissue paper, decorative an
featuresgi fspfmwsapibatngs of &usie? Hodeshdedatons/ boss ithehugter TAA value of an

equwal%lg;tr;s%?ec E%&% 1%81‘%?' \%/her%fnsﬁl s fARE! reac?e% hitEra? cafcimm tarbonate is

replaced with a standard calcium carbonate featuring a 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.

46. 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.

47. A tissue paper product according to one of the preceding claims, characterised 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.



