PROCESS OF MANUFACTURI NG A CO- GROUND CALCI UM CARBONATE
MATERI AL OF THE GCC AND PCC TYPE WTH A SPECI FI C

wOBHERSIES® FACTOR, OBTAI NED PRODUCTS AND THEI RPUBES2086/002655

It is an object of the present invention to provide a
process to obtain a cal cium carbonate materi al
conprising GCC (ground cal ci um carbonate) and PCC
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SRPBIRRSuCcEORND THEIR USES
exanpl e in the paper industry.’ 10 It is also an object

of the present invention to provide a process to
obtain a cal cium carbonate nmaterial conprising GCC and
PCC, with a specific steepness factor (defined as d3o
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thls process Anot her object of the present invention
lies in the uses of such products in any sector making
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Another object of the present invention lies in the co-ground calcium carbonate
material (i.e. : aqueous mineral slurries containing the co-ground GCC and PCC and

dry products containing the co-ground GCC and PCC) obtained through this process.

Another object of the present invention lies in the uses of such products in any sector

making use of mineral materials, and notably in the paper, paint and plastic industries.

Many types of mineral are used in the paper coating formulations for the paper
industry. Clay has traditionally been used for this purpose due to its low cost relative to

other mineral pigments.
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types: ground or natural calciumcarbonate referred to
as GCC, and synthetic or precipitated cal cium

carbonate referred to as PCC. Ground cal ci l@ﬁﬁr bonat e d
i s Gedgiemyearbenabd (aaOYbiE HSRE B Fhaiineneralipg) andoifliugpigment, and is
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arggﬂgnlt% Acg'ordi ng to the needs of the man skilled
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PCC, since it may be of interest that both be present

| n Rréapitetpd rcaboden i ergbdnatemig st ISW@GSIZQd orairsial,t generally obtained by
cLecg]gtngaé r%ol%?ﬂgigt{a%ﬁét he rolnﬁg?c?&ﬁe% 'a%%i cf{mé hl?l an aqueous

bOtehvﬁéﬁrHEﬂ TBRP QU ﬁﬁywetrﬁblﬁdolfeﬂkallan%ti a&dbmhbdia] amd/dnearagonltlc
paper industry include, for instance,

f achesordipgtter tiennesgs fl teuman asilsa it tb%(ﬁﬂ@et{qsg(éc or PCC may
I t he Novenb
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PCC as the primary filler for uncoat ed and coat ed
d-f ' |
5% A Yeaks FRoFSHRER 65 FBBBE L IEE Tip Th tith minerl
bl §iffied O6mpPSEind BRERRS C@d WRbE Y:mdybe 6P fdrest (tﬁat both be present in

cal cium carbonate for t high-filled sheet"
Pr dbe papen goatingpiorhulbtidas] angdemp@mwen@remycmalseﬁ@eﬁnal properties

op 416 o58n] Pt PRIERi-airgeRs © Piape af BilEadFind precipitred

as LQrdigh @drbinkfe iF@he PEder kih@ilﬁtt? igaide, Byr imsuaﬁ@, l“PC€ or GCC, factors
mneral in conjunction wth other fillers,

Godetermining galcium cagennaterforerin alkaline GanvArSion &Pt&hhshed following the
Carl@&na%b%r plbggmfkthsPulp and Paper Annual Meeting) and “GCC vs. PCC as the

primary filler for uncoated and coated wood-free paper” (Tappi Journal 2000, 83(5),

pp 76) : these publications refer to the properties of PCC/GCC blends for use in paper
industry. In “Chalk : a calcium carbonate for the high-filled sheet” (TAPPI
Proceedings, April 5-8 1992, Papermakers Conference, Book 2, Opryland Hotel,
Nashville TN, , TAPPI Press, pp. 515-520), the author suggests that drawbacks
associated with PCC may be overcome by using this mineral in conjunction with other
fillers, such as GCC. Finally, in “Coating structure with calcium carbonate pigments
and its influence on paper and print gloss” (Pulp & Paper Canada, 2004, 105(9), pp.
43-46), the influence of different pigment blends including GCC and PCC on paper
properties including gloss and print gloss is investigated. The Applicant underlines that
these publications appear to belong to the technical background of the invention, since

they attest to the need to obtain mixtures of GCC and PCC for use in paper industry.
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paper properties including glosg and print gloss is
i nvestigated. The Applicant underlines that these

pu i cations appear to.bel on o the technical

Sioh e L RSP RYSIEROR Fafth oS fhestd- 3 dipg of heth OCC and
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parat WY, G6r 2lpBehinhi@boal bl B gh@ﬁ;{ BrmLOOin the fSHEHf &dry powder, the

way, for a given mneral mater in slurry formor in

t heteepness dhctar gry bgoraeed theestsennepm et she gewrespording (gsanulometric
reg F‘%ed t he steepness of the correspondi ng

granul ometric curve. In this area, the skilled nman in

t hdn ahiik ai*eapth:e siilled B3 ih tRB&t ki2dhys WO 2003 A0S 2H, avhishghrgets a high

deg ee of br ht ness, .whi teness, and fluorescence in
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base paper proposed sol ution consi
hy diheusopased isolutiow compisis G bydrgint kadin kafvu@a GEdmghtness of at least

90 and a steepness factor (d3o/d7o x 100) of at least about 39. It has to be noted that this

document does not offer teachings relating to calcium carbonate, since one of the
requirements of the inventors is precisely to avoid the use of this mineral.

The prior art also reveals some documents dealing with the use of calcium carbonate of
a single-type, in conjunction with specific steepness factors. EP 0 894 836 discloses a
slurry consisting of water, commercially available dispersant which prevents the
dissociation of agglomerated pigment in the slurry, and agglomerated carbonate-
containing pigment with a particle size distribution in which 80-99 % by weight are
below 2 pm in size, 50-90 % by weight are below 1 pm and 0-10 % by weight'are
below 0.2 um, a steepness factor (ratio of diameter at 50 % by weight to diameter at 20

% by weight) is of 1.5-2.0 and a porosity is of 45-65 %. It is clearly that this invention
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90 and a steepness factor (d3 /d7ox 100) of at | east
about 39. It has to be noted that this docunent does
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since one of the requirenents of the inventors is

precisely to avoid the use of this mneral. The prior
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co It d ; iql , to &l ™si vely

foc:ﬁml}{s%g(glltl éoﬁﬁ]e;?%@%g&@gsé I?h%gg%dbugﬁ%taes, é\% ecogni zed by

the inventors (see [0007]). The proposed solution |ies

in rocess conprising the ste f formn .

o SRR B0 0 B sttt SRR, vt TGP of cilgiugt garponate of a
caishpnaiBe o bothl HEENGEO and PEEPRLA), IOcHfQIUEE vith at least one
cal cium'carbonate Conposition having steepness ratio
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t hit&cﬁé&%&ﬁt}‘mﬁ ordeh(ﬁ% &hﬁ@pe esssf ?pabiny, B@#ﬁ%é aedl smsothhess of paper,
aver ag iameter of the particles in the 75 % mgss ;
i Sperae ByrticpateRignsys navahepesiuldn ¢ ﬁ@amﬁgrq%lpg?omwlatwn& These

: 2‘3;} entd E%%Seng at éscggﬁ)oﬂeﬁt? r\??l{lc%tlg ipRtt 4R {ond component which is
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particle shape and a second component which is a processed particulate hydrous kaolin

clay having a shape factor at least 45, and a mean equivalent particle diameter of less
than 0.5 pm, or a first component which is a PCC and a second component, which is a
processed particulate hydrous kaolin clay having a shape factor less than 25.
Moreover, WO 2002 / 016 509 teaches that to improve the optical properties of paper
and printability of paper coatings, it is advantageous to use kaolin having a mean
particle size of 0.7-3 um and a shape factor of at least 60 ; this type of kaolin can be
used in combination with another filler such as talc, calcium sulfate and / or alkaline
earth metal carbonate. Finally, WO 2000 / 066 510 teaches that pigment compositions

comprising a blend of a fine kaolin produced from block kaolin clay, and a calcium
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other mneral matter (and notably kaolin), and
di scl osi ng sone particular values for the steepness

wobaai7oB1906 each material and / or of the final poreEBIb06/002655

WD 2003 / 093 577 teaches that,5in order to inprove
gl oss, opacity, brightness and snoot hness of paper,

speci f| c particulate pignents may. be usef ul .
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mede 640 wad OC pae), iact exedésaamly draotif, Whish ib lmh acrequlmment of the

O st BhegomPancnt, v %%‘cégigrﬁregs PGB BTROR strgind poc and

ka@j@@ cﬁ'e%n t@ﬁhle Bsstbifi g kR%in Wit 1€t one type of calcium
Mbr eover , / 01 eaches that to inprove

thealbpnatcahnwalopertl es of paper and printability of
paper coatings, it is advantageous to use kaolin
having a nean particle size of 0.7-3 nmand a shape

f acli®¥er Bonpthelse@iset oftfle prestitSnienpion Otheteant alBo dacurhents dealing with

- used in conbination with another filler such as talc,

caftts usgod grixtres of KLY 2t PECkaotrbly famyserin paes formulations to enhance
caLoanak fre dr tlggil ﬂréé% ertf® 900 céat&?ga;%ﬁ b ﬁqgg gs, ? itd%foses a carbonate

pi gnent co S conpri sing end o
kadillenanat pxgmaﬁ’dwith epedifiat parkielelshapecdmlysizeafod fdling and coating:paper,
cal ci.untar bonat e whi ch /. be eith GCC or PCC,
m&\@@é?ﬁwwaﬁl&f degres of Rdftensssrand tler ﬁamemc Sucly jegrhonate filler and
tio of
LeBRART % Bt B SoaReRRARChg, SO B (oo o
/ partiblenditmetesimun at &0 Md()uwsmght %UPHH0.1- 1ot ef ratial ¢f ¢ particles finer

50/.50,, can 0 propert.ies

pr (e i ¢ ¢r%n %Ssa{-‘ tﬁ%bg ”WF“? % ﬁgna %\?(E g? i, ggrage statistic
dophiRIY Giafefef farigthd HEMUGE 16T1. PLEN tsna0tly, Tad Q0O4Y 059 079 discloses
carbonate (possibly of both the GCC and PCC tyf%%

n epaisalate gigmas! Gomposisionn usefuhit Paper, SqUIPFIERS dts ﬁlgﬁlént which is

o SR L S 3050 BB Y Spkid o o
posslt:imrl Ic‘anboﬁiteCOarbdmaﬁejl thg fkablknd seédnd pignieamshavome different size
! yﬁ%u%fun%gls%ée%rrgsg %rct%(())rr; t80 cﬂo/de More precisely, the claimed particulate

pigment composition comprises two pigment components. The first comprises

particulate GCC carbonate having a steepness factor of 30-45, and the second
comprises PCC with a steepness factor of 55-75, and diameter of at most 0.5 pm, or

GCC with a steepness factor of 40-55.

First, it must be noted that neither of these two documents reveals a specific steepness

factor of the final product, which is one of the objects of the present invention.

Secondly, none of these documents teaches the co-grinding of GCC and PCC. It

appears clearly that these inventions are based on the mixing of both GCC and PCC

calcium carbonate types: the skilled man encounters new problems. Finely ground

PCC with a certain granulometry is commonly desired, said granulometry being
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Cl oser fromthe scope of the present invention, there
are al so docunents dealing with the use of m xtures of

woeeWw7aa7®CC, not ably for use in paper fornul aPCOMB200€002655

enhance sone of the optical properties of the coated
paper DE 4 128 570 di scloses a carbonate filler and
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conposi fon C S€es
CoKfiserant i toTeﬂ epédlﬁs eneegyrtEquived tcp@h’thllndhé fhel fe&iflicts with the desired
car bonat e havji ng a st eepness factor of 30-45, and the
se SRSy FASHArs Bas bserolierYeda st eepness factor of 55- 75,
and dianeter of at nost 0.5 mm or GCCC with a
st eepness factor of 40-55. First, it nust be noted
t hats indicated mbove, tiixes és & needdoquroeide she shildal mam irs ﬁ@m‘rf with:mineral

© h SRt tod i 1 0C and BRI BR BP0 beast biaan{pStRffaBe stecpness
of féd?&s@f SHRCLHIRRD ald‘qﬁ%aﬁﬁﬁe%alt Mng: Qelgétbd b HatOdptickiCpRPerties of the

PCC. It appears clearly that these inventions are
baseated namdn@rmmpmgabfanéom b coBCTEnigntreay snpuleutn avoid, notably, the

car gﬁ%ﬂgﬁaﬁ s;c/ept gfe de lééé%ag Hﬁg Py %teggs§ar9 Y the case of simply

pro groun certarn

gr &ﬁmingrm’UGCaﬁdBanDnl y desired, said granul onetry
bei ngachi eved by grinding in dry and / or aqueous
medi a. Nevertheless, after this gri ndi ng step, it has

begn, ﬁgjﬁ‘és}é mtvgﬁﬁont Eﬁe\‘fv e 6fqn rﬁﬁ zpé’aflct,lhﬁ onate mineral

col | aps an must s ent y be oner at e '

( protesd esmiprising deth ﬁﬁ:(d endggiCo N\Bﬂmtltetlmdrhwbaqke Ipyesent in the prior
art, has surprisingly been found. This process lies in a process for the preparation of
co-ground calcium carbonate material of the GCC and PCC type, presenting a
steepness factor of at least about 30 %, preferably of at least about 40 %, and most
preferably of at least about 45 %, comprising the step of co-grinding GCC and PCC,

possibly with at least another mineral material.

More precisely, the invention lies in a process of manufacturing a co-ground calcium
carbonate material of the GCC and PCC type, presenting a steepness factor of at least
about 30, preferably of at least about 40, and most preferably of at least about 45, and

characterised in that it comprises the steps of :
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de- aggl onerating agents: this adgdition step represents
an additional expense in the PCC production process ;

o (OROURIEGH URel S LR EERRRY TXHFSA BRI 3t i form of an
GCC and d to separately grinding each
comonenaﬁgéé@%}lgb%gggﬁ’endi ng, in particular when using
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st eepness factor) has been observed. As indicated

abov e(d)tapéiprallysdrainggbel co-grqmnd ealgim sarberate maderighabtained following
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PCC f or S:{Jg&d;}?fn?ﬁ per manufacturing, the steepness

factor of the corresponding m neral being selected so
that optical properties of the coated paper are i
i npyhey prgcessridiops the slgdled ataniipithmart iRpblain ep-geqund galcium carbonate
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i nyention, a new process. of manufacturing a calc
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St %! .
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car.bonat.e. materi.al of th and,PCC type resent.i .
C O TR e pA i Shelg ookt TG M CoRirRAinpp Significant
of alitib8aSPCabablagdBni&at@AdisRS tioRER RERBaYy Of asibuch, the process

| east about 45 % conprising the step of co-%rei ndi ng
GoecenmdinpdTthegoveitionys leiss expgnsivethen pravesdse of Hemsionprt based on the -

mat_er al .. r egc} , [ ' ' [ .
Ay AP S LRI, e M orrcc
matfedllgl vafent degikdin @ rGCECHdt POE, apopswad itoGeparately grinding each
2t S BReRens SBOr alenabies 15 SertshF othent Ysiby Tt segily Coria-containing

abehdetRscrf hereafter, a surprising increase in grinding efficiency (decrease in total

specific energy required to obtain the final products with the desired steepness factor)

has been observed.

The Applicant would like also to mention EP 0 850 880, which discloses an aqueous
slurry or dehydrated wet cake with a 25-75 % solids concentration comprising a
mixture of PCC and a viscosity reducing agent which is dispersed in a mixer to give a
slurry with a viscosity below 1000 cp (at 25 °C), and which comprises 0.2-3 pm
median diameter calcium carbonate particles. The slurry is then admixed with 1.5-30
pm median diameter dry ground calcium carbonate particles to give a weight ratio of
to(Il) of 20 : 80 to 80 : 20 and a solids concentration of 60-85 %. The slurry is next
dispersed in a mixer to a viscosity below 1000 cp and finally dispersed in a sand

grinding mill to give a product aqueous slurry comprising 0.2-2 pm median diameter
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characterised in that it conprises the steps of :(a)
provi ding at | east one cal cium carbonate materi al,

wopti7oaed7by in the form of an aqueous suspensi BAT/I§1)6/002655

co-grinding GCC and PCC, optionglly with at | east
another mneral material, (c) optionally screening and

et B S S i 5 500 b BRI BRARN process o

dr >éb1ﬁﬁog h§ oRASF e H%hear%&@%p%%E@m@%ﬁ&duatered when the GCC
obt al ne OW ng s tg This process all ows

t heoslpbohdénd ds weh gionnd,hehiel is & ¢echibical probbmgdléﬁ@rﬂmt teincthe one solved

iﬁiﬂéﬁ%ﬁ r;g:i]rﬁlrelpfa 1} Iﬁnyn tqnﬁrégt? %’r o%feaslgntgq\gp g?l& dbgqs firstly been found
C 0 %Ht laSk & GriB@nG 1§%150 astdpiable withiiue B 1458 f BRES [FuythBiénd#8,8He patentee

t he paper industry. reover, and due to the
s p@@ﬁkﬁfi mosisfasetcedn anyngadn nf mgocwaO@ tpé@}@ﬁﬁe §Rergy VMg thig fprocess that

duct t ,
or ST bASHey GoC Fingfl, st 105 nef Bh 9 desirable
of seepheRa Fict@utbedeachril dbr glogs ﬁn@b@@ﬁéﬁtlb@&namergetlcally economic
achieved in the coated: paper. Lastly, it has
suPprsesS- ngl y been found that follow ng the co-grinding
step, significant additional PCC de-aggloneration is
no | onger necessary : as such, the process according
t 0 A Ifiiesti sbjentafcthe iivehtions congistndn \aepﬂobese qfrmmaffsc&snmg a co-ground
t he prlor rt based on the, S|§E X|ng of both

an@alee! cafRPRAte Matstink unprising dt-aRerRiREH st?pness factor of
PCGt 155BbIY30, gﬁq@rgﬁﬁ/ St 'ﬂ%‘sﬂgoo% 3&?1@ rﬁ’&@p?e?exﬁ'@ﬁﬂﬁea@ least about
rmn g eacC

to separate conmponént pri of

bl éﬁdfirrdg;hatantepawd indhdtatr conperisesitierstgps he: speci f| C

ceri a-contai ni ng beads descri bed hereafter, a
surprising increase in grinding efficiency (decrease

int %?br@mﬁg fat Fea@ IRk @M1chRA ehrbBhat %a@&ia@'dlbnbﬁﬁl}f inBé form of an
productsS with the desired steepness factor) has "been

observe@quepﬁésmpmsmant would |i ke also to nention EP

ge ﬁ )5/ gﬂvb We n%rb(g(b 35 ??%Z gtgon%gy &? i gaﬁt I‘féégﬂ’z{n%th%; mineral material,

t e
conce(e) optiomullycorpiing iaﬁ@ / ar Upoondértratihg Bdeampduad calcium carbonate
vi scosity reduci nt, whi c s dispersed in a m xer
to gi Ven%;tter?a obta&%d ?qfowmg stlep ?b | 'SP | X

(d) optionally drying the co-ground calcium carbonate material obtained following

step (b) or (¢)

The process according to the invention is characterised in that in step (a), the calcium
carbonate material is provided as an aqueous suspension, and in that this aqueous
suspension contains from 20 % to 80 % by dry weight of calcium carbonate, preferably
from 50 % to 75 %, and most preferably from 50 % to 70 %. Said aqueous suspension

may result from the dispersion of calcium carbonate material in the form of a wet cake

According to this specific embodiment, the process according to the invention is also
characterised in that the calcium carbonate material provided in the form of an aqueous

suspension is GCC.
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slurry with a viscosity bel ow 1000 cp (at 25 C), and
whi ch conprises 0.2-3 mm nedi an di aneter cal ci um

woaodyoned7e particles. The slurry is then adm xedTaB10h6/002655

1.5-30 nmm nedi an di aneter dry gpound cal ci um car bonat e
particles to give a weight ratio of to(ll) of 20 : 80

to_80 : 20 .and a sol.ids conce tratié)n of 60-85 % l')rhe b
s| I this; rarfignler gmBpdipealy the Wetngreund matugal, ¢aleiy; ggpbonate may be
be c dy, £ ' ' a b gl of
i PRS0 c8 A TRl BPORIRTE, SRp g it D Mmova
mminpukities, slichrs sidicetalimpunitiesafon drstenee paiftoticfletstionThe EP

0 850 880 patentee teaches the above process as a

solution to counter the high shear rheol ogy

di ff bdthéd &ﬁbcﬁﬁ‘lﬁexﬁpﬁh%rp?&ewﬁ&off&?ﬁ% (e GRVERABE I alsd chRicterised in
ground, which 1s a technical problemdifferent than

t hthad step £o)l iv eatrieg othe present invention. By contrast,

in the present invention, it has firstly been found

that a wet grinding is also acceptable wi thout a | oss

of [9hASther TBIIMBEMDAR, prédess BabRIEL R ekerention iLiler edescterised in
to any gain in production process energy via this

pr e step(dais camedo8t-t ates a dry grinding of GCC.

Finally, this patent does not teach that a desirable

st eepness factor can be reached for gl oss inprovenent

by Mdte @aEGRY, th@blofeBaREMHing totRcRsentioh ik ialsdtchadaptedsed in that the
of the invention consists in a process of

mafefeEading el GCE cngr BuRddwmec pighn Ghrs sradurtsdh it pygous medium,
co .Sl . . .05 et b o

o 0, S A 0 ALELRORE 15 31 % o o
anweighs bf palefuer cirbonats), refetablis frombidlo 455 Y%ratd most preferably. from

ch erised in that it conprises the steps of : (a)
prg\[)'%/c%chzé %‘t‘ | east one cal ci um carbonate materi al,

optionally in the form of an aqueous suspension, (b)
co-grinding GCC and PCC, optionally with at |east

an J%h enropdsh eacadrdingt & il inventioro it iatreathayacierised rin rihataat least one

/ qr_upconcentrating the co-ground.cal ci.

el PRI B, Mok nd 8% S Chaiat 47 T (Ht AARRRIFH the toal ary

dr yiingal ARt gmpupdfreml ©kdlh %aphedaable e @rd & to 1.4 %, and most

obt ai ned foll owing step (b) %r (c) . e
preferably from 0.5 % to 1.2 % may be added before, during or after co-grinding in
step b).
The skilled man in the art will choose the dispersing and / or grinding aid agent as a
function of the properties he wishes to achieve. He can use, for instance,
homopolymers of (meth)acrylic acid and / or copolymers of (meth)acrylic acid in
combination with other water soluble monomers, such homo- and copolymers, which
are totally or partially neutralised.

Such dispersants may be added to obtain a stable Brookfield™ viscosity of less than

3000 mPa.s, preferably of less than 1000 mPa.s measured at 25°C.

The process according to the invention is also characterised in that the co-grinding of
GCC and PCC during step (b) is conducted in the presence of at least another mineral

material selected from among talc, clay, Al,O3, TiO; or mixtures thereof.
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The process according to the invention is
characterised in that in step (a), the calcium

woaodyoned7e material is provided as an aqueous PCT/IB2006/002655

suspension, and in that this aggeous suspension
contains from20 %to 80 %y dry weight of cal cium
carbonat e eferabl]y from50 %.to.75 % and nos

or QEF Pl erihs i BinARlopatetipli selecsed ag{&)&ge‘fﬁ@?oﬁf}lca clay or
Mayhik@sddlikerbdom t he di spersion of cal ci um carbonate

material in the formof a wet cake According to this
specific enbodi nent, the process according to the

i nyention i so.characterised.in, that the cal cium
caX@B%H?@xﬂgyg¥?Qﬂwa5W¥@éﬂmF%ﬂf?é??Qﬂ$ﬁ%ﬁ an aqueous
suspension is GCC.In this particul ar enbodi nent, the

wet ground natural calcium carbonate may be subjected =
t 0 The petcetseansbiding toothe Sesptipn isorlsq chasaasgrised)in that thevgongrinding of

| oG PREecCArng RSP (k@R 3 BERTAPBAT on. 11
anot her enbodi nent, the process according to the

invention is also characterised in that step (c) is D
cal preadhes gmbodimertothl éxosahergPiding to thdnvspberissilso characterised in

2C B OB Al TS AL Bt bove o,

process according to the invention is al so
characterised in that the co-grjnding of GCC anq P?F ) .
duf? Arptherebodimeny, (e maeretLarcPifingipeba dnyetion i also characterised in

Fr U R G o P L R L e il SRR 11

carbonate), preferably from50 %to 75 % and nost

preferably .from50. %to 70 % The,process ac dj .

P o Thive T inbuses Gt e restle R dPEEPBIRE 88° PRt tag Fol8wing: by the
| eagditionsf Qb%?ﬁ&fé&‘ﬂ)l/@ Bfla bagelof dmhdHd d¥dllivdlht 3EEIH, most preferably of
present in a weight %relative to the total dr

mi eediuih orecabniym) by Hregiddgfidn efharoalkeline p»fﬁpqsaféqrwéb bjpcide, or by the
f 0,2,%10 1 4 % 9 :
St RS LR L A B s

I NncslogiRding of PUE std GUed ThaA pplicdnl thdiddtesthatlheddnoos @f Fench patent
di spersing and / or grinding aid, agent as a )
application number 05 00779, not yet published at the date of filing of the present

patent application, which mentions biocides that may be added during the grinding step
(®).

The process according to the invention is also characterised in that the grinder contents
are subject to a temperature rise, to above 60 °C, preferably to above 90 °C, and most

preferably to above 100 °C, during step (b).

This temperature refers to the temperature reached by the mill contents at any one
point in the mill. In particular, the mill contents at the mill base may be subject to a

higher temperature as a result of a higher hydrostatic pressure.

The process according to the invention is also characterised in that the PCC present

when co-grinding during step (b) accounts for 10 % to 90 % of the total combined
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function of the properties he wi shes to achieve. He
can use, for instance, honopolyners of (neth)acrylic

waceoai/arsdo/ or copol ymers of (nmeth)acrylic aci #CTMB2006/002655

conbi nation with other water sojiubl e nononers, such
horm and copol yners, which are totally or partially

St i Gen Gioic v pratob By o ROS% R By Gombined poC and

nPQ}@C v & eArlh st ?reﬂm%ﬁﬁl £5ars014000 7073.oF the s rc%gzbﬁ{ed PCC and

250C. The process ccordi'ng to the invention is also
ch&rGCweighted in that the co-grinding of GCC and PCC
during step (b) is conducted in the presence of at
| east another mineral material selected from anong

t alfhe fbRYs akh tolhS4nRntibh ¥ HEE Shdrh@é@ell VA the co-grinding of
preferably, the her mneral material is selected

amreC fandnPEel durmg sigp ofb),misx candested Har bofpresapse of ceria-containing
preferably, r ner a mate

01 FySo e drcteinictea A RESR e Brdsf TR o
characterised in that the co- grl nd| ng of GCC and PCC

during step (b) occurs at I n anot her

enmbodi mareetia epraerns pébétweaé&&p andw 50 f/obx Wéléhhxﬁéaﬂvleé% thestotal weight
al so ¢ %T‘ang B?e[d' ﬁfebcirhﬂg tPBEtef 15 Q/P—Igﬁ(# gl e%%]@%rlﬁm to the total

PCC duri curs at a

anot helweegl‘imﬂlmbead; rmdnhoste@sfmrocﬂlapgrokﬁnmb@ 16 % by weight
inventign is al so haract d |n hat the

co- gri ARlRtYE tetheders E’ﬁtghpégsf’d%g ep (b) occurs at a

pH of above 11. This pH i ncrease can be the result of,

for exanple, one or nore of the follow ng: by the

addi ti enncivemgb@san sppeedfEr abitgringf oﬁthb@m’nsforming) sad dreads’of less

byt hoUach oA o e ALy Bpa R PO pegoLy of s than 03

bi oci dgm_ or by the rel ease of hydrOX| de, such a
Ca(OH) 2, during grinding of a material, such as during
the co-grindi ng of PCC and GCC. The Applicant

94525 Bl AR IR SRR B imags o

f | khetgeadd. Behé c@iaﬁ&ﬁﬂdnt padralsedbp ICR Obticd) EnvikdieSpectrometry
mentions biocides that may be added during the
grinding step (b).

The process according to the invention is also characterised in that the beads have an
original diameter prior to grinding of between 0.2 mm and 1.5 mm, preferably of

between 0.4 mm and 1.0 mm.

Another object of the present invention lies in the co-ground calcium carbonate
material comprising GCC and PCC, characterised in that it is obtained by the process

according to the invention.

Another object of the present invention lies in calcium carbonate material comprising
GCC and PCC, characterised in that it is in the form of an aqueous suspension, and
presents a steepness factor of at least about 30, preferably of at least about 40, and

most preferably of at least about 45.
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The process according to the invention is al so
characterised in that the grinder contents are subject

woOao@/BesTper ature rise, to above 60 C, preferabtyiBm6/002655

above 90 0C, and nost preferably to above 100 OC,
during step (b). This tenperature refers to the
tenperature reached by the mll con

tents at a C .
poPREowing Waghabove SRBagiPERtc thecso-ErpHd PAFRMBHOBAEanerial in the
th ' i gl 9,

ortl bf %rf)?cﬁ%?{i@g%ﬁpﬁﬁﬁ)ﬂ% 885 chPaderNed i that ﬁ%ﬁt;qﬁislﬁ&n 20 % to 80

as a res er hydrostatic pressure. e
pr 86 by sirpeeight ofi galtiomt daebdnateamaterial, peeferbisly from 40 % to 75 % by dry

characterised in that the P resent n .Co- gri,ndi ng,
QU OF S5lo0s; Carbtminaterah 510 niRs Bregunaly SO0 FlL % Bt 47 % by dry
com%}ﬁgpggci@f}gc aghgbtia) preferably from20 %to 80
% of e total conbined PCC and GCC wei ght, and nost

preferably from30 %to 70 % of the total conbined PCC

and, GCC wei ght , . The process. accordi to. the inventjon _ .

< o ot etuatraleim Salorne bl fube gt Pith g Sasehion s also
angdh6liesdd iR Gha HRPPCO)presest £onditef62d 01% tb be YpoegRNsEl combined
of ceria-containing zirconium oxi de %rl ndi ng beads

d

gr PRE mnyl GEG weisht orefbrablysirom20rig to 8D % of dhq gt sAmbied PCC and
f 14 % i - _

o I YRRy % it il g

anid@ tweight relative to the total weight of said
bead, and nost preferably of approximtely 16 % by
wei ght relative to the total weight of said bead; and

- . r‘ . .

f o S5 LA BLAR BB B R T E ROl IR hsion s also
| esharhétarised.ib timnit fasidresasty, fiomfaboabd.§ pof td 28 gint, peefedbly: from 0.2
mm Thig grain size is_.determn b nal ysi s . .
scé‘ﬁh?%é'seﬂl@cf‘? Ao W&%ﬁ}ﬁ@%‘r@%ésm&f 03}1%55 H’é’agi‘.ls tja 4§y measured
Cepkifg @WifipHe 580@! ysed by 1 CP Optical Emi ssion
Spectronetry The process according to the invention is

al so characterised in that the beads have an ori gi nal

di ter prior.to qrindi.n . bet 0 L

m’n%ﬁg I;g-fgg&lg}si] ci?lc&;m %%rtlb%aetﬁ g‘&?%la i} t\gﬁg&P %fzar%rglfu%l% sﬁspsenswn is also
characterised in that the aqueous suspension contains at least one dispersing and / or
grinding aid agent, such dispersing and / or grinding aid agent being present in a
weight % relative to the total dry mineral material ranging from 0 to 2 %, preferably

from 0.2 % to 1.4 %, most preferably from 0.5 % to 1.2 %.

The co-ground calcium carbonate material in the form of an aqueous suspension is also
characterised in that the slurry water passed through a 40 pm sieve contains less than
1000 ppm of ZrO, and less than 200 ppm CeO,. ZrO2 and CeO2 contents are
determined by ICP-OES.

The co-ground calcium carbonate material in the form of an aqueous suspension is also
characterised in that the slurry water features a ZrO,/CeO, weight ratio of from 4 to
6.5, preferably of from 4.6 to 5.7, and most preferably of 5.3.
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Anot her object of the present invention lies in the
co-ground cal cium carbonate material conprising GCC

wand7ReR70characterised in that it i s obtai nedroyIB1ve6/002655

process according to the inventlidon. Another object of
the present invention lies in cal ciumcarbonate

material conprjsin and. P haracterised in that. .
| The Co-gqug GEls M 3#%‘[3&%@6&%5“&5% ?fceﬁﬁl, aqgpQps suspension is also
pr &Q&téﬂéd%#ﬂ%@ﬁ%%ﬁtaﬁéqtor of at | east about 30,

'y o

preferably at | east about 40, and nost preferably
of at |east about 45. According to the above

enbodi nen the co-grou cal cium car.bonat e. matgr 4 al
Tt e AOFIRHOR olrbateigh 0o ehehe L S o bR 0 44 preferably of
char act gfdag@thhi S5NY rhéreCsrfeadbly of r@sateOtint 90 86) dadoyven more

dry wei ght of cal ciumcarbonate material, preferably
f r om 40peefereblymigrdajerdnan etogtind of cal ci um car bonat e

mat eri al_, d t ef er ab f 200t0 70 % by dry
wei ght 8@@?@%%&%@&@? Qh#aﬁde’?r?%?% e co-ground
cal ci um carbonate material in the formof an aqueous

suspension is also characterised in that the PCC .
the destion of puticles fimst hamd 1p b7 stenter theplS %, the BET specific

pr

cogp ' ? han 1
50 RE NS B S Lo/ WA Fb R APt fner than
nogin B gbaeatdhay 90reedake/itan 880%Yamf gichier thahal0 %, the BET specific
conmbi ned PCC an wei ght . The .co-grouypd ,¢cal ci,um 2
C a PHEHAECARSF e’éﬂ%;ﬁr?s% Han 20, %fle%%nt%%ig%gg, aid 1655 than 15 m7g,
su ' is also characterised in that it features a
dSS&?E%ir‘r@g,bout 0.2 Mmto 2.0 nm preferably from?O0.2

mmto 0.8 mm and nost preferably fromO0.25 nmto 0.45

mm, This d5%0.is asured .usi n . Sedi graph(t 5100.

ThéA’I’@gleﬁ rcgﬁ‘?ﬁﬁ da iEﬁ‘?f‘lﬁ‘ngB}SWé’gE t Bt ?’éﬁ g?%“fn'??g ‘fag(f)%n carbonate

of nEferBlUBRIHBIsHYSOENSARINPCE, BhartoteriatantiBat edid thet foah of a dry

t he agueous suspension contains at |east one

di ppwiusi, peesaniing a dpe;g)esm@pm oﬁpﬁleaﬁj@hpgt 3, @referably of at least about

di gpersi.ng.and. /. Qr { ndi i<d agent bei ng present

[ nﬁg’ %@%ﬁ? pg%?rngéﬁfgléie?% at%g%ﬂisgt al dry m neral

material ranging fromO to 2 % preferably fromO0.2 %

to 1.4 % f ly f % 1.2 9 .

oThe co-?;roumric? tca crit?mecra%?on)e/lte gn%@ri%l 51n 811:3 oform ofA) a dry product is also

characterised in that the PCC present accounts for 10 % to 90 % of the total combined
PCC and GCC weight, preferably from 20 % to 80 % of the total combined PCC and
GCC weight, and most preferably from 30 % to 70 % of the total combined PCC and

GCC weight.

The co-ground calcium carbonate material in the form of a dry product is also

characterised in that it contains :

- a fraction of particles finer than 1 pm of greater than 80 %, preferably of
greater than 85 %, more preferably of greater than 90 %, and even more
preferably of greater than 95 %, and

- aBET specific surface area of less than 25 m?/g.
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The co-ground cal ci um carbonate nmaterial in the form
of an aqueous suspension is also characterised in that

woOher7aB1870y wat er passed t hrough a 40 nmm si evePCOMBADEIB2655

| ess than 1000 ppm of Zr(Q2 and jhess than 200 ppm CeQ2.
Zr2 and CeQ2 contents are determ ned by I CP-OES. The

co-ground cal cium carbonate material in the forom f .
qiushe fegionsolpariidlonfiaer il AR & 6dar fHAn O 3o, PRAET specific
slurr e i i :

3 B SO ol PSRRI Al Rl |
pr afiefsaftbatercthab 98 97 herester than 86 s caldcgramtectiab 8 dbethe BET specific

material in the form of _an oys S sihon i s,al so 2
C hEwReE e PTG TArab eSS thap Gy doss A1 R pRd 15 than 15 m/g
paf&%“fgg&ﬁ’af'i ner than 1 nmm of greater than 80 %

rabl

pre of greater than 85 % nore preferably of
greater than 90 % and even nore preferably of greater

th 95 % anpd -.a BET specifjc surface area of,|ess .

t e 2 HEFH COR CHBFRECEFHobE a5 (PEF o8 § (dreDioduct is als
t et rdoe8iRel $n Bae A8l tuled %rﬂs(?ﬁ’or%abbm.ﬁgﬂh RIRe Ltfd\,/\%referably from 0.2
surface area Is preferably I ess than 25 n2/g. en_the

f r aot too.8afmpandt nobtegrefaratdy fonmf.23 urmte .49r wat dhistdsais measured
90 % greater. th 5 % and greater than 80 % the

BE sfé%gée%g{:apgursg%(g area is preferably less than 20

n2/g, less than 18 n2/g, and |ess than 15 n2/g,

reigectively. Anot her object of the present jnvention
[i

e g9-grrBnd: galgiuy rarhospisi mgiceiak Boriae domated § gry product is also
co i [/e6os i 5, préferably of
¢ etk gl Sediies o PROURELERRE D B 1o 85, BBferably o
f agioar 4.6%o 17, irelanbstppsfatabBOof 3B3.ef er abl y of at | east
about 40, and nost preferably of at |east about 45.

The co-ground cal ci um carbonate material in the form

of y foct oF tAS ARG MRALSH liS8H thdudeltFlthd BRgfRGkd calcium
prggjgﬁ ’%@E}%Sggsedf%frﬁég %10 90 % of the total ) & _

c onimboexde ROGrih dc@@dingetiogthe  inyanéiber mbiny $actommaking pee of mineral

80 % of .th [. nbi ned P GCC,wei.ght d
osit i R A e S B "
conbi ned PCC and
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GCC wei ght. The co-ground cal ci um carbonate materi al
in the formof a dry product is also characterised in

woOhed7/03187¢ontains : - a fraction of particles PCD@B2006/002655

than 1 mm of greater than 80 %jspreferably of greater

than 85 % nore preferably of greater than 90 % and

even nore preferably of gre 95 % and - a BET
speci fic surface area of IeWS n2/ g. When t he

fraction of particles finer than 1 mMmis greater than

95 % the BET specific surface area is preferably |ess

t hahe Zilavélhg exantydes arbénténdedto dhstratesartain emdedinientsy of the invention
than,1 mmis greater than 90 % greater than 85 % and

gr 84 ¢ NORAMIEVE, ¢ he BET specific surface area is
preferably less than 20 n2/g, less than 18 n2/g, and

| ess than 15 n2/ respectively. The co-ground cal ci um
C aMoulteat @amtee(dsg| andrthe fractiosy ofi perticlesgfegtupng @ deameter below a given

| h dinth dso f
ot e 5] (et SrABRE R0 5" m 10 0.6

mm and nost preferably fromO0.25 nmto 0.45 mm This

d50 i s neasured using a Sedigraph(tnm 5100. The

coEgampled t@pmipaliﬁl&%\g e material in the formof a

dry product is also characterised in that it features

a ZrRZCeO weight ratio of from4 to 6.5, preferably

of Gréowidd ¢hlBuh@afboriate pickentsy a miedfaardidvhateradf 155 Bm was wet-ground at

I, o BIEL 1EE, Y SEly O e B SRell DA 0L 1 3 36 sodium
acﬁ@lryg&?gﬁté Qn tahtgvo a;f%? gl'da:@&’ udif 88Ya-SSEhRindBkddASit WRide grinding
y 1 n the paper,

n’'ne mat er | not ab pai nt
anﬂeqnisa&auuung rduwsdian égacE)dmm&_@Soﬂ' R 5t mi, G\/\ﬂn@z @Qaﬁfmﬂ ef 161 % by
are inte

de || t nhodi
0 4 MNP AR G 0 o
@etﬁf‘ﬁ’edt WeJa‘I@hﬁbh@Bf S’El\/pﬁ[dgb@ﬁ The ERRIWY grit@ids energy required to

di aneter bel'ow a gi ven di aneter val ue were neasur ed
us Phiginea ge@h(iﬁ(apmfgnaﬂtewmm factor of about 35 % was of 270 kWht.

The obtained shurry of the ground GCC material featuring a subsequently diluted solids
content of 75 % was then added to a standard paper coating formulation made up of

the following proportions of components :

100 parts ground GCC material
10.5 parts SBR latex

0.5 parts synthetic thickener

0.2 parts polyvinyl alcohol

0.2 parts optical brightening agent

The above coating was adjusted to a final solids content of 68 % and applied on a
standard pre-coated wood-free base paper with a grammage of 71 g/m’ at a coat weight
of 10 g/m?side. This coated base paper was then calendered using a supercalender
under the following calendering conditions: calender speed of 800 m/min, calender

load of 200 kN/cm and a temperature of 105 °C.
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Exanple 1 - Conparative Exanple G ound cal cium
carbonate presenting a nedian dianeter of 1.5 nm was

wortergeand at a solids content of 74.5 % i n tRET/IB2006/002655

presence of the foll ow ng additigves: 1.51 % sodi um
pol yacrylate, in a two-pass process using
ceria-conprising zirconiumoxide grinding beads
featuring a nmedi an bead dianmeter of 0.45 mm a CeO
Comgtos%fm@ coatdl ?x SRLGRe WA A0S Thepil73e total bead.
wei gh and a grail S|ze after sintering of 0.4 mm
(determ ned by eval uations of SEM i mages). The
specific grinding energy required to obtain a final
GCC with a steepness factor of about 35 % was of 270
KWk bmpleTe— alRisfhRGifloSth bfdteddfackdiBing!to undn{dbonmt er i al
featurl ng a subsequently diluted solids content of 75
%vvas then added to a standard paper coati ng

corptnah o8 Guf bty offond! LRBIPER i a8p8 s medion G

SBBIahaett&wOl b R@FaS gsomﬁhﬁtth@ pfebd:rﬁ:'é&ﬁ%fSlO‘,’/(Qsdlﬂ@ tcentent PCC slurry
pol yvi nyl al cohol 0.2 parts_optical_ brightening

Th éflﬁlb@wdmal?qiﬂ ghzwa@tera@f % an. t“aleaPWrtalG%W@ght Yatlo in the mill
CoRLERe 5P 5061Se %E!H s%ﬁ&’% Ec?tgerﬁrbfqhét Rﬂxg?{ngthg frg}lfrg@% t%?' 61 % and a

free ranma
COﬁiedMil dihhetaf oﬂ.(D Il/I‘ﬁe/ngndiﬁ' co'ﬁfmfs Wemttbeh hﬂgﬂ')upapxethe presence of

f oIﬂP g‘@'%%’q%gai dlﬁgsSI &) at(? gﬁ gvrei:@éf}] FR!%‘? und Eq%e using ceria-
8090%%195 E@J{Iﬁﬁﬁ%}(l&%’%@n&{% BORs ‘fé\ﬂrﬁﬁﬂg’ﬂé‘ ?heﬁlan bead diameter of 0.45

atu ss of t coat ed paper
S unﬁn,czeC‘a@Q ohteOod T Sppy w‘bfght Exlaiiys to tﬁe totall beaé Meaghtmnd a;grain

Cortaenimtents Of i Bt HERtR s e ifhaes). The specific

pr %ﬁﬁ&‘i‘hg réﬁex%y"f@tﬂin%ﬁ t@@gtaﬁ'i ANBAI0-Bbudd Protdt WAt DEteépidss factor of
presence % sol i ds content PCC slurry

wﬂbpl}i%éalwolﬁ@ﬂlﬂ“ﬁﬁ%ter of 0.75 mm The PCC to GCC
weight ratio in the mll

The obtained slurry of the co-processed material featuring a solids content of 70.2 %
was then added to a standard paper coating formulation made up of the following

weight proportions of components :

100 parts co-processed material
10.5 parts SBR latex

0.5 parts synthetic thickener

0.2 parts polyvinyl alcohol

0.2 parts optical brightening agent

The above coating was adjusted to a final solids content of 68 % and applied on a
standard pre-coated wood-free base paper with a grammage of 71 g/m? at a coat weight
of 10 g/m?/side. This coated base paper was then calendered using a supercalender
under the following calendering conditions: calender speed of 800 m/min, calender

load of 200 kN/cm and a temperature of 105 °C.
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the slurry

was of 6 1 % and a nedi an di aneter of 1.1.
woher7gigtder contents were then co-ground in tReT/IB2006/002655

presence of the follow ng totalj7additives content:

0.

95 wei ght % sodi um

pol yacryl ate, using

ceriaconprising zirconi um oxi de grindi ng beads
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Wl S deSV AL VR diCrdppe74oot al - bead
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sp rindi ng ener reguired to obtain a final
o-eré b%‘@grﬁ?%ﬁ&ﬁﬁgswmﬁgédé?ig]ﬂﬁgss factor of about %

42 was of 200 kWh/t.
co- processed nateri al
7OT2bI%1Was then added to a st andard paper coating

featuring a solids

The obtained slurry of the

cont ent of

f\}l ITuI CllT UII rruuc ﬂp U

lIIC

ottowi ng Vwrgd‘ﬁxample 5

Examp lel ;
pl =191/ J.UU Pal ts—TOo- pg7u eS5tu
m P%lc’hfg éﬁgﬁ&g’f g}?et ex 0.5 parts synt}Jeti c
t Imi rfgcegg%ﬁthp byyinyT aftconol . 2 PAA’S
opigha om{arphg{;&em ng agent The above coatijng was

c

adiidedngd fadordofl khdakinab
on g@dusitpiidcar d pre- coated wood-free base p

bh3 dS content of 68

O%42and appl i ed
aper with a

o] Mmia:g @iagbter/ ofl tig/ firal
Thi
syp etplc spleaifid evinding crapray

ed b
mqqulfeﬁmod%e:themmdw

n0.2aumoat wei ght of
 was then cal endere

1e7gem?/ si de.
d using a

n&70ikdtowi ng cal ende
speed of 800 mmin,

r30R QWh/T

C.

of T

t hé

im
I(

albSy
Ta

oglvéwfca%ﬁeafﬂateéw y
. E%*"‘ 81“ ﬁ&fﬁ%f = al

e%at ure of 105 C. T
ace vvas of 72 %Tapn

h7§°/gl oss of
[ 75C The

| Satiite el

1%8&:{ on r eqU| r es

CU I"I_l Id.UIC I

hat the process acc#

ess specific grinding
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I‘%I ng to t he
ener gy, and

Fey/eg gl 0SS,

020, a

aPxity Of ﬁaﬁer%@é—i@i TETLY
aeesRiodl dbRfrispgl Ohe
product
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Table 1 illustrates that the process according to the invention requires less specific
grinding energy, and leads to an equal/improved gloss, relative to a process of the prior

art.

Example 3 — Comparative example

This example illustrates a blend of PCC and GCC, in which each component is first

separately ground prior to being mixed.

A 48 % solids aqueous slurry of PCC starting material having the characteristics
indicated under Example 3 in Table 2 was ground in a media mill using yttrium-
stabilised zirconium silicate grinding beads featuring a bead diameter prior to grinding
of 0.6 to 1.0 mm. A total of 50 kWh/t specific grinding energy was expended in order

to obtain a PCC end material having the end material characteristics indicated in Table
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art. Exanple 3 - Conparative exanple This exanpl e
illustrates a blend of PCC and GCC, in which each

woaorosesth i s first separately ground prior toPOEBIBIN06/002655

m xed. A 48 % solids aqueous slygry of PCC starting
material having the characteristics indicated under

| n Table 2 und in
yt ot & Miadinabrolics Sanisnt SR APOSH PR & EPC@PP F?& Bl was of 63
featuring a bead dianeter prior to grinding of 0.6 to
1.0'mm A total of 50 kWh/t specific grinding energy
was expended in order to obtain a PCC end materi al

havj ng e te |aI characteris i ndj.cated i )
Taicadatephes {1hndh Ul dgoRay H’Efy Figced %ﬁ%dﬁ@ﬁ&lﬂ havmg the
up %
S5CHRSEPHA TR S g of BO% pRERRALS Ly il i
hayitinignt-$tebitisedrzucbrivirs silicate |gnd<ii1ngtbe@tisuﬁa@tenngﬂdwpcﬂ diagneter prior to

Iy? tg}%%ﬁmgs?%\éﬁqs i5dd 2‘?‘?‘1: Ohiteldh Q% 210 a]f@hér ?pr?g’iﬁr‘fg eripdipg energy was

f e@kyéﬂd@ai ifordedd Jht-ANRICRIC BAd Rfaterial BHvinptth® en® natbrfl Elhracteristics
mm A total of 210 kWh/t specific grlndl ng en

: er
wnsndisgsehisciubian. diadia sl cantameot Sl v &F 73 %.
having the end material characteristics indicated in
Table 2. The final solids content of this GCC slurry

wagThef P8 #d Gle E’l@ﬁl@nd@%eﬁhﬂf){eﬂ% e ke obtaeh anPRENGCC blend
S0 as to obtain a blend naterial wt

P TRl B At PG GE of ks TG0 Ofnd | s gl we dben added to a
d
of bl pst SHRE SoRRARYOE ARLL G dAREORNAR WHER BiBportions of

10@mm§omau§KIJCII:blend mat epal 10.5 parts SBR | atex

0.5 parts synthetic thickener 0.2 parts polyvinyl
al cohol 0.2 parts optical brightening agent

100 parts PCC/GCC blend material
10.5 parts SBR latex

0.5 parts synthetic thickener

0.2 parts polyvinyl alcohol

0.2 parts optical brightening agent

The above coating was adjusted to a final solids content of 68 % and applied on a
standard pre-coated wood-free base paper with a grammage of 71 g/m” at a coat weight
of 10 g/m?/side. This coated base paper was then calendered using a supercalender
under the following calendering conditions: calender speed of 800 m/min, calender
load of 200 kN/cm and a temperature of 105°C.

The optical properties of the coated paper surface are given in Table 2.

Example 4 — Example according to the invention.

This example illustrates a co-ground PCC and GCC obtained by a process according to

the invention.
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The above coating was adjusted to a final solids
content of 68 % and applied on a standard pre-coated

wonor/Bisge base paper with a granmage of 7 1 gPa®/1B100&002655

coat wei ght of 10 g/ n®/side. Thigs coated base paper
was then cal endered using a supercal ender under the
foll ow ng cal endering conditions: cal ender speed of
800 m mn, calender |oad of 200 kN cm and a
tyar TH6rPPLf C 9 €3a8b 5t5'e ting the
{SIPor R Sl MR [0E0Pb CBbuRl QBRI Syt corgsening
Exahmh@ema@ listed gnde@ BxhmplawarTdbden2 whkigsouad amﬂie@resence of a 48 %
illustrates a co-ground PCC and GCC obtai ned_b . :
or B8 S0REB b A RTDO A &1 SEORRIEFesATal WABLERYEble 4 in Table 2 in
Coﬁ%ﬁﬁ a Silf" Tile P&C%OG@@ wab& 4 ciﬁ‘rtl@ﬂlﬁi %Va@ ro?%@nﬁ()' é}ﬂi the solids
aracteristics |isted under Exanple in Tab
wasorgemtuof] 6519 #heTlpr gendar ecantents Mr@/ocefgrmdvsi Bong efﬁtn‘lum—stablhsed

PCC sl urr W|tht e characteristics | d und
E AR S adeng g Toua soBtig g d i@t TG pipging of 06 to
wei @b %tﬂof%il bP1 idewhltlshedtBs g%dl@eieg%}aﬁgs ERenéal indsder to obtain

content of 65.9 % The grinder contents were co-ground
usk IBCYPAG corgsuabiend sederzdl hewimiguhe sid matarial gharaierisgics indicated

o B 1915 20t A S BERO-Br PTG Rl B ng

energy was expended in order to obtain a GCC PCC

co-ground end material having the end materi al
characteristics indicated in Table 2. The final solid
comhisntlumy wasitheramitied| tara standasd pprper(rogting formu};at@mp?@ﬂ up of the

23R LR R SABRRE oo 1ol

conmponents : 100 parts PCC/ GCC co-ground material 10.5
parts SBR latex 0.5 parts synthetic thickener 0.2
parts polyvinyl alcohol 0.2 parts optical brightening

b . . od t o | N9
con?(seg;%e a OV?g?@C@QP%@@:}]h%{%Q o a final solids

t of 68 appli-e
10.5 parts SBR latex
0.5 parts synthetic thickener
0.2 parts polyvinyl alcohol
0.2 parts optical brightening agent

The above coating was adjusted to a final solids content of 68 % and applied on a
standard pre-coated wood-free base paper with a grammage of 71 g/m” at a coat weight
of 10 g/m%/side. This coated base paper was then calendered using a supercalender
under the following calendering conditions: calender speed of 800 my/min, calender

load of 200 kN/cm and a temperature of 105°C.

The optical properties of the coated paper surface are given in Table 2.



standard pre-coated wood-free base paper with a
grammage of 71 g/mat a coat weight of 10 g/ n2/side.
wohi@/sabed base paper was then cal endered usPagIB2006/002655
super cal ender under the followiayg cal endering
condi tions: cal ender speed of 800 mm n, cal ender |oad
of 200 kN cm and a tenperature of 105C. The opti cal
properties of the coated paper surface are given in
Tadi#Ble2:Tabl e 2: Table 2 indicates that the process to
prepare a co-ground PCC/ GCC material according to the
i nWendedt Neme equi res | ess gri ndi ngExamele §yPCLEGEO nplenample #o
that required to prepare a corrpa?lﬁ’éﬂl\éatmalend of | RS & go-Ground

Lm')r avenent i pMaterial

I II \J III moeT ol

ggl pitated cal ¢i

C(J.Eﬁalﬂéféfﬂléﬂhﬂaéfersﬁcg uSe—or—Cet ITJI cont-at-rhAg—zZtrecontum-
0); IGee grrnarng tﬁsoﬂL th—a—Terj 614d,um€m of —16 96y
wei ght rel ative tQ e EobAal we[ gt of said bead,—an
ayeggge grai n sizg alher SInterfggg of the graiis
form ng sai d beadis@ipnls ficthd) anga nedi an bead .
diiaget eccof U, 45| pot/cERGveRr@lbomdomat eri al 1 S| Ffyen
agded to a coati fng,fehmul ati on ussd t0 coat a [hame
paper, and the r¢sulphéshfcted 0SS | ¥ neasur ed. The| 33

fol | owi ng mat er i aFsctivebfpagiclegr ousss : - a 74 % |s8sl8 ds
content slurry of wgkodimgstecBbsci um car bonate presenting
almedi an GCC di amter?vm{)]. 4 nm and prepared using

0/27 % wei ght ( by Bﬁ@?g?}flc%ﬁ“e{ry BAC) of an honoi§él yner
oft—acrylic—aci-d; area,(g, nt PCC sl uryrv
wi-LRELsbeg W%ﬁ%@’@% areter—of Ol B2R¥And o epa HAKWH

u$-CABACIsTISiics of paner soated mtht qr;d mﬂm@ o —

T LAY 1 ID-[\OQ G‘fi T
1 Paper gloss (Tappl 75° H05% 57, 7 l7,_2 %
hq ; Oo—7/0SOT1 °
CILy : il (N L |n|—H‘;b.L6'5A/6
CO 5 tlre$sai4'5|7 Yy of—¢t ay CoOMmrer Crai 20 0y TObER(d718k,
u e 1ialre LI llIU[JTI lll\llly

Table 2 indicates that the process to prepare a co-ground PCC/GCC material according
to the invention requires less grinding energy as compared to that required to prepare a
comparable blend of PCC and GCC, without any loss or with an improvement in

optical properties.

Example 5

This example illustrates the use of a process according to the invention wherein 3
minerals, a natural calcium carbonate a precipitated calcium carbonate and a clay, are
co-ground with the use of ceria-containing zirconium oxide grinding beads with a ceria
content of 16 % by weight relative to the total weight of said bead, an average grain
size after sintering of the grains forming said bead of 0.4 pm, and a median bead
diameter of 0,45 mm. The co-ground material is then added to a coating formulation

used to coat a base paper, and the resulting gloss is measured.
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The weight ratio PCC.GCC.clay in the mlIl was of
45:45:10. The total solids content of the slurry in

woharsid7owas of 72 % and t he nedi an di amet er Raz/IR1006/002655

0.4 and 0.5 mmfor the 2 tests jflustrating the
i nvention. The grinder contents were then co-ground in
the presence of the follow ng total additives content:

- ridsfellewingmpaterials WA @©-2oWRd ght % (by dry wei ght of
m ner al f%%e%%iggg?ﬁgn@ggy gk ﬁl@ﬁ? QhicRR] ¥arbondE bilsenting a median

where 1 oxXy unctions are
neut r al iGed dismeaddfuing yd eok petparehaving §.27 Yioweight @y weight of dry

wei ght of 600 g/ nmol, and a | ydi.spersity equal to

2.4, - l@@éboéé‘rhoé‘l%}%??rsqfﬁ&%& A88ni um oxi de gri ndi ng
beads_f usj g ' ﬁﬁﬂ.d‘k" teddi P _ d
Ce2 co%?sélntﬁl %d?g@?iﬁﬁb\/\g‘% t rg atn?{/ééﬁt‘ o@tcﬂtgalggete%l@fog hm ai
bead weipgéparedawiing 0gr % weight (yadityeweightnefeP CGY obhin hot®polymer of

mm | eadi ng. to..a coground material exhibiting a nmedian
di anet e*PEEFE i vely of 0.4 and 0.5 mm The 2

obt ai negnglaiy ¥, flids REn@elt ARG VFSRY dIRInSdrtializeiEsy HUEER™ under
added to a standard paper coating formulation nmade up

of the ftle ham highapsing™t proporti ons of conponents :
100 parts co-processed material 11 parts SBR latex (DL
966 commercialized by DOW CHEM CALS(tn)) 0.5 parts

Sy Imhaetdight kit CRE0aRCC oMy ifrfike manwey i4at4zeal by
FINNFI X(tm ) 0.4 parts polyvinyl alcohol (PVA 4-98
commerci ali zed by CLARIANT(tm)) 0.6 parts optical

bri-ght.eni ng: . 6 al i :
2o TE 0 050950 Y BOSORTS (PO o) Bld il dometer
t opesaf Olleand (papay fonmtHel? @stgilhntraiies the ink8nigém? at a
coat weight of 10 g/ nR/side. This coated base paper
was then cal endered using a supercal ender under the

f olfeviiigicr 2L RRART (e GRAJLI-5P0Rd ifahe ﬁﬁéaé'enéé)%?Qh@ffollowing total
300 nfmin, calender load of 170 kN'mand a tenperature

of agdibi@es content:

- respectively 0.4 and 0.2 weight % (by dry weight of mineral matter) of an
homopolymer of acrylic acid, where 14 mol % of the carboxylic functions are
neutralized by sodium hydroxyde, having a molecular weight of 5 600 g/mol,
and a polydispersity equal to 2.4,

- using ceria-comprising zirconium oxide grinding beads featuring a median
bead diameter of 0.45 mm, a CeO2 content of 16 % by weight relative to the
total bead weight, and a grain size after sintering of 0.45 um,

leading to a coground material exhibiting a median diameter respectively of 0.4 and

0.5 pm.

The 2 obtained slurry of the co-processed material was then added to a standard paper

coating formulation made up of the following weight proportions of components :

100 parts co-processed material
11 parts SBR latex (DL 966 commercialized by DOW CHEMICALS™)
0.5 parts synthetic thickener (CMC FF5 commercialized by FINNFIX™)
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For the coground material exhibiting a nmedian di aneter
of 0.4 mm the gloss of the coated paper surface was

woh007B3¥%7dappi 75 and 45 % DIN 75. By conpari seay/iBinec/00265s

same coating manufactured wth 400 parts of a GCC

havi ng a nedi an di aneter of 0.4 mmwas of 70 % Tappi

75 and 35 % DIN 75.. For. the caoground nmateri.al

ex@ibParisng a nedpkming ﬁﬁ@l"é PBA 9% commercialized BY SLARIANT™)

th ed pape f 8 ™5 pa
Di %667%% By con‘pg ?%(q)n e& tl;rll-gdb?rgl}luf gc? grrng&rc(%hzed by
w BAYBR™)arts of a GCC haV| ng a medl an di anet er of

0.4 mMm was of 63 % Tappi 75 and 33 % DIN 75. CLAIM5S 1 -
Process of manuf acturing co-ground cal ci um carbonat e

mat

TR b AR 0o 80 SERPORRANbLRD Doy i g grammaseof
at 7Resis anboodt vdcﬁghta:tfd Orngmlz/snﬂlee’fms abatyd baseanapbxewss then calendered

2:3 g‘g’télggsupae?% ?rg@l? er| Sgﬂlolwggépa tnggﬁzg%} e capender speed of

canbeRdhtn, BieRbéabad @ﬂqtmm!fd ahd detnBBrafids BF 8Y°CAN
aqueous suspenS| on, (b) co-grinding GCC and PCC,
optionally with at |east another mneral material, (c)

oDSSPIEL L PG00, Ao HRFRASRRLIA! 4194 .t loss of e

f olcbsradt @gpe?fs&ﬂ'adehbas of g} %0 Mapsirak bivd 45 ¥4 DON t7be

co-ground cal ci um carbonate material obtained .

f o|B>owrngar§pe,pth@tﬁ)arr@rc0@t;;lg znanufacaé@% ithc b patkgof @ GCC having a
cl %e@lgﬂ dl&% o { &h! ?rte\qraé 8{ ‘;d@tT z%d(ﬁ)% DIRe;se.

cal ci'um car bona ral’1s p as ‘an agueous

suspensi on, and in that this aqueous suspensi on

cgant@glﬁlgg éggrrg‘;n teri {/)elf ?@(ggﬂg%l g)é%ﬁ ylsa?n/%te of 0(? %&9 t'i?e gloss of the
pr %E%élﬂhger 5@65}9&5%9%@ 9% &aii Be andhOIEPENFSEOr di ng to

any one 0O alms 1 or 2, characterised in that the
calByi mmpa’rsbnnﬁleesanat @nting mpanofactiwet] witht H¥ patsobs GEC having a

Aq St did leoteeycs)%é)ﬂ “'n{]w% 8P6§ ‘9’)Tapp1 ‘%;Cand 33 % DIN 75°.



4 - Process according to any one of clainms 1 to 3,
characterised in that step (c) is carried out. 5 -

weénorass7according to any one of clains 1 to 4PCT/IB2006/002655

10

15

20

25

30

characterised in that step (d) 3$ carried out. 6 -

Process according to any one of clainms 1 to 5,

characterised in that the co-&;&ndi ng of GCC and PCC

during step (b) is conducted % Yeous medi um

wherein the concentration of cal cium carbonate ranges

from20 to 80 % (by dry weight of calcium carbonate),

pr €f ePadekss 6f mamEacttuing So-ggovad cdalenst cibefiate afmtgrial comprising GCC

50 t 70 % 7 - Process acgordi to ne o
D eg Co%ré?sgev%&w@emeﬁﬁ RigF Oigt P45 30 A, Eeb?@ﬂ‘%Pﬂgt least about
andyy/ a0 nfdst féi‘:%é 'oF atRER Lb RS Rld bﬂbr&té[’i?sb@[ﬂﬁ th4t it comprises the

relative to al dry mneral materi rangi ng
frompdofo 2 % preferably from0.2 %to 1.4 % and
nost preferably fromO0.5 %to 1.2 % my be added

before, during or after co-grinding in step b). 8 -

Pr 009?&? REFEAMS] A JedsCor Al QNE &fboﬁht@'rﬁ@eﬁalé%ct:%nal dy in the form of an
characterised’in that the co-grinding of

duri ng saggg)t(sts)lspegm@@,nduct ed in the presence of at

|t Zlait (bj% ther,. %&E%ng )2{,%51?3 exﬁhagﬁ%agp%ogherrmolr%ral material,

Pr oce@z o@a@ﬁ:ﬂﬁy sfweehmgCAnal/rar Bipcrlvadtedin grthé 66! gtduntl talcium carbonate
t he ot mneral material is selected anong from

talc, cllﬁ%ﬁe@% obfatnadrfeBowestepf(b),10 - Process according

to cl .
oy (aeon RIS Sy LUl DO OARC Bl ine oloning
char act etdpg®ylot @)t hat the other mneral material is

clay. 12 - Process according to any one of clains 1 to

11, characterised in that the cogrinding of GCC and
PCG dumbidd a8k ink B Clgffﬁ: Yr GafictedisfiindhataR QNS (g% th%%arcmm carbonate

Process according to claim 12, characterise
t henateriajris pdovidecohis @CByasRts ROPedsipi,randsinetay th)ls amwns suspension
at cgnt%ﬁlls %Ion? 98 ¥§ t01§)0 % by dry weight of calcium carbonate, preferably from 50 %

to 75 %, and most preferably from 50 % to 70 %.

3 - Process according to any one of claims 1 or 2, characterised in that the calcium

carbonate material provided in the form of an aqueous suspension in step (a) is GCC

4 - Process according to any one of claims 1 to 3, characterised in that step (c) is

carried out.

5 - Process according to any one of claims 1 to 4, characterised in that step (d) is

carried out..

6 — Process according to any one of claims 1 to 5, characterised in that the co-grinding
of GCC and PCC during step (b) is conducted in aqueous medium, wherein the
concentration of calcium carbonate ranges from 20 to 80 % (by dry weight of calcium

carbonate), preferably from 50 to 75 %, and most preferably from 50 to 70 %.
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14 - Process according to claim 13, characterised in
that the co-grinding of GCC and PCC during step (b)

woeewrrsigb a pH of above 11. 15 - Process accoprdimBRod€002655

any one of clains 1 to 14, chargcterised in that
during the co-grinding of GCC and PCC in step (b), the
grinder contents are subject to a tenperature rises to
above 6Q0C, preferably to above 90C, and nost

f | . . . olj a1y
oo hRete kol o 4P5080R Reim 9598 SyRRERNAN B et tast one
PC@ié?éﬁﬁﬁgnéndMW@rngﬁm}i@ afidagest piesdntdn atwgightod @tationnd she total dry
for 10 %to 90 % of the totaloco%éned PCC and GCC
weitgineral patarial sanging frem @do % orrsieraplyriramd.2 g &9 1.4 %, and most

coO o b il .
30 BRSO aPS ARE5 S P By LB TALHP BhipR R BRERF 0! Aferinding in
17 stepB)ocess according to any one of claims 1 to 16,
characterised in that the cogrinding of GCC and PCC

during step (b), is conducted in the presence of

Cell . %s@'a@éo?@ing'té DL OALIER 190! 7 ShADcR8@RASin 3Bat the co-grinding
grinding nedia, Suc eads having : - a ceria content

of olf a3 OE emd1BCE dimthg2§ieyo(byisveringheted éh dhé peesemcet ¢feat least another

t ot al i ght. of said bea f ey abl f tween 15 %
anamﬁ}%r\gf/%ng{}na&e eldraéxpcg{gl %aic,tc , t%ng' T@ioé fpixtyes thereof.

said bead, and nost preferably of approxinately 16 %

by weight relative to the total weight of said bead, o

an@ - Proresy eccarding taichuimi & ehamagterises int et thg oherimineral material is

grai,ns form ng sai ads_of, less than 1 nmm

o ariErst FpOhe Hoatlets RER OB mi i Bt tosi pr et erably of

| ess than 0.3 nm 18 -Process according to claim 17,

characterised in that the beads have_an original . _ .

di dRet Brocpssi aseondingyial ¢lainng, drarastarised in thad thenethergminesal material is
referably of between 0.4 mmand 1.0 nm 19 -

Co-ground cal ci um carbonate material conprising GCC

and PCC, characterised in that is obtained by the

Prqges ﬁro%gscsoz{c%r%glngt & ctzlgi?n b,n c\:/}g?éclte%%éd in that the other mineral material is

clay.

12 — Process according to any one of claims 1 to 11, characterised in that the co-

grinding of GCC and PCC during step (b) occurs at a pH of above 7.

13 — Process according to claim 12, characterised in that the co-grinding of GCC and

PCC during step (b) occurs at a pH of above 10.

14 — Process according to claim 13, characterised in that the co-grinding of GCC and

PCC during step (b) occurs at a pH of above 11.

15 — Process according to any one of claims 1 to 14, characterised in that during the
co-grinding of GCC and PCC in step (b), the grinder contents are subject to a
temperature rises to above 60°C, preferably to above 90°C, and most preferably to
above 100 °C.
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woho@m3squeous suspensi on, presenting a St eepneeT/1B2006/002655
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factor of at |east about 30, preferably of at |east

about 40, and nost preferably of at |east about 45. 2

1 - Co-ground cal cium carbonate materi al according to

claim 20, characterised in that it contains from20 to

80 b j I t

or ot ar SETHs Woffibe 8 SEF oBf WG FAe LG 5. (aakiofbed in that the PCC
cargreseat evhentcmcgm{dm@ddnng)stepp(lbéfaeccamltg/ fdrr tin%600 199 70 of the total

o i B T AT BRI I comi

onep&f afl TAE w?e@g}ff? an%%no&tﬂ)?éf@i%@r frGRB01 R th h’@t%totf%hé:’ fetal combined

present accounts 10 %to 90"% of the total
corﬂﬁ@eﬂd%w&@hﬁ(ﬁ wei ght, preferably from20 %to
80 % of the total conbined PCC and GCC wei ght, and
nost preferably from30 %to 70 % of the total

conpy Nl fR6CaeldedifE %o Wl e 0f2aimsCP 18116} RHarG@kSdedNin that the co-
carbonate material accofding to any one of clainms 20

t o @indinghaf &K@ and AL Muringtstept (Weist eandyctgd dnghe mﬁﬁnce of ceria-

W P T SRR A Ty o s

Co ground cal ci um carbonate material accordi ng to any
one of claims 20 to 23, characterised in th

aqueous %Q%lﬁ@ﬁgﬁeéfrpfdf@ﬁ‘f’%ﬁnn]é‘ %tang 24 3p by ﬁ@l&htgﬁém ﬁqghe total weight -
and / off sgxld(y% gbg?f%{) ﬂlf&%wee?ﬂ“sf%%a Rgfo3 'bﬂgve%}g réla¥e to the total

grindi ng el’ng present in a wei
relati weelglﬁ dsihsmdi ddead, ai*rdynmehpfe&rabmtcﬁ‘r amiroxima@ﬂm@ % by ‘weight -
fromO to %  preferably fr. 0,2 to 1.4 % nost

pref er éﬁayv?w&hgﬁ)@"%l of s 8‘%’&‘125‘“- Co- ground cal ci um
carbonate material according to any one of clains 20

to 24, characterised in that the slurry water passed

t hr ough an BErIgn FHVIZT @ﬁecraﬁmtgnm&gﬁthehaﬁumcfoompgmmd beads of less

cal ci unianl BoRaTEeEDer o Blh Sy A0 gk RGP of tess than 0.3

clainms gf to 25, characterised in that the slurry
water features a ZrO ZCeQ2 weight ratio of from4 to
6.5, preferably of from4.6 to 5.7, and nost

Pr &fger 3l ggsd gcc%rd?lng to claim 17, characterised in that the beads have an original
diameter prior to grinding of between 0.2 mm and 1.5 mm, preferably of between 0.4

mm and 1.0 mm.

19 — Co-ground calcium carbonate material comprising GCC and PCC, characterised

in that is obtained by the process according to the invention.

20 — Co-ground calcium carbonate material comprising GCC and PCC, characterised
in that it is in the form of an aqueous suspension, presenting a steepness factor of at

least about 30, preferably of at least about 40, and most preferably of at least about 45.

21 - Co-ground calcium carbonate material according to claim 20, characterised in that

it contains from 20 to 80 % by dry weight of calcium carbonate material, preferably



27 - Co-ground cal cium carbonate material according to
any one of clains 20 to 26, characterised in that it

woani7asmyo: - a fraction of particles finer thaaTABIme/002655
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of greater than 80 % preferablysof greater than 85 %
nore preferably of greater than 90 % and even nore

preferaply of greater than 95 9% anda BET specifi
surfeBe™a & G blyéiré‘ "(‘Hglﬁ ‘f?%&r@:c"’g@nﬂte@@@F@u ﬁHg most preferably
cal £bHB0G8rHp Bg Qi Behi & caf&R CabBSat thatdrdl M 27,

characterised 1nh that Tor a fraction of particles

finer than 1 mmof greater than 95 % the BET specific

surface area js.l.ess than 25 n2/g. 29.- Co-ground. . .

cal 4 o SR e p Corfine & abf St caims 20 or 21,
chadasdcriseth thht hBPCd Bresdit héRGAls For 08 9%PRII0 %l GiShe total combined
finer than 1 mmof greater than 90 % the BET specific

surlGE ang (GGLC ivei ghtsprefemably fomn2) % to3k) % dothgtetahepmbined PCC and
cal ¢ci.lum car bonate mat eri,al .acc [ claim.,27 .
CrTEENF O R B Ry 3R LA Bd % G e el tombined PC and

fi necctwaghtl nm of greater than 85 % the BET specific
surface area is less than 18 n2/g.. 3 1 - Co-ground
cal ci um carbonate material according to claim 27,

chayacker LA t] jcle .

1 ar© ERE O St ord Rlane et Uil B SLETE i 20 t0 22,

surdhametesisahin thal i $eattilesan dipfrom/ahout3R2 oo Qruaminsteferably from 0.2

cal ci u ar bonat e materially conBrisin GCC and PCC,

chatB e B Hrdindinesh areferebly fromy O 2p e By Qo pima dry

product, presenting a steepness factor of at | east

about 30, preferably of at |east about 40, and nost

pr e¥er @bigyowid eiciimastbabrunatébal B8ordingotoganyuere of claims 20 to 23,
e.material accordin

cal ¢ci um car ponat to claim32,. .
ChaPAEEIPPELt Pl (OR-ALE RS SBERenPRSERIAINS AL At 804 Bisparging and / or
% tRindthehiaf adeh€ subh MispeRiy AU/ BEGrRAheGRE WRhOBSing present in a
pr e@er abgl y f r.gtgm 20 %t gQSg@% of the total coér/%i ned %’(ch
andvegit “aeelgtive taathe tatab drpmiress] amatorial ramgiag fiog0 10 29%f preferably
th |, Gondi %&(‘O i gh 4 - Co-ground
ca%ﬁ%éctgﬁb%a@q%%F%g?ﬁaccd% g})gf? 8/°3'any one of
clainms 32 or 33,
25 - Co-ground calcium carbonate material according to any one of claims 20 to 24,
characterised in that the slurry water passed through a 40 pm sieve contains less than

1000 ppm of ZrO; and less than 200 ppm CeO:.

26 - Co-ground calcium carbonate material according to any one of claims 20 to 25,
characterised in that the slurry water features a ZrO,/CeO, weight ratio of from 4 to
6.5, preferably of from 4.6 to 5.7, and most preferably of 5.3.

27 - Co-ground calcium carbonate material according to any one of claims 20 to 26,

characterised in that it contains :

- a fraction of particles finer than 1 pum of greater than 80 %, preferably of
greater than 85 %, more preferably of greater than 90 %, and even more

preferably of greater than 95 %, and



characterised in that it contains : - a fraction of
particles finer than 1 mmof greater than 80 %

wonef7asedby of greater than 85 % nore preferabtyiBf006/002655

10

15""e

20

25

30

greater than 90 % and even nore7preferably of greater
than 95 % and- a BET specific surface area of |ess

than 25 . 35.- - roun cal.ci rbonat e
mat er i al gﬁ@%&m?ﬁﬁ Sfljrg ‘%Iaé‘?arﬁ 39S ﬂmgt;ydeé}gfi sed in that
for a fraction of particles finer than | mmof greater

than 95 % the BET specific surface area is |less than
25 28 1 go-meund @&gﬂ@@mn@tamteml eeqonding teclaime 87, chiaracterised in that

acc [ : erl dlnt t 0

£ 4Rttt G Proleisd i Bl i 37 il G e By RET specific
90 %fab@@regﬁﬁemgﬁﬁs@z@rface area is less than 20
nm2/g. 37 - Co-ground cal ci um carbonate nateri al

accordl ng to cl ai m34 characterised in that for a

e rea r.than .. ..

L5500 L1 A e i
er/ Por a3ﬁactloﬁoo©pa1ﬂ61@s dhdet tham E@lhb@ﬁ%ﬁ‘@itél‘&h@ﬁ i98l %, the BET specific
according to claim 34, ,characterised in that for a
fra%?aﬁ?]aréﬁlﬁaléfstqhém%@nﬂgher than 1 nmm of greater than
80 % the BET specific surface area is less than 15
nm2/g. 39 - Co-ground cal ci um carbonate nateri al
ac ciy dCograundanaiciumeabbnatk aiasiaBacdoadiBg@ o chiar 2T tcharastedsed in that

nthat,.it,. fe esad50fr aboyt 0.2

or 6PE RafSTSfionT Gt slenitgh el it OhearokB<ab A8 Br 9 PET specifi
ff%ﬁe@éaﬂﬁl%&tﬁarﬁsm 0 o ground cal ci um
carbonate materi al accordl ng to any one of clainms 32

to 39, characterised in that it features a ZrCVCe02

ht7C 5 %ﬁodl%ﬁgc% Cfll%{? g@ri;log%ie Vag a acézfoxe g&b koV claj ngcrﬁ]aractensed in that
Co for Quidsttioal 61 pariclas Imelauﬂnma%;ﬁf bflgr&eimhas i80PLCife BET specific
and PCCaccordlngtoa one of claims 19 to 40 in

pap¥Ffaceiga wdewshyn | hmyZper coatings, in paints and
pl asti cs.

32 - Co-ground calcium carbonate material comprising GCC and PCC, characterised in
that it is in the form of a dry product, presenting a steepness factor of at least about 30,

preferably of at least about 40, and most preferably of at least about 45.

33 - Co-ground calcium carbonate material according to claim 32, characterised in that
the PCC present accounts for 10 % to 90 % of the total combined PCC and GCC
weight, preferably from 20 % to 80 % of the total combined PCC and GCC weight,
and most preferably from 30 % to 70 % of the total combined PCC and GCC weight.

34 - Co-ground calcium carbonate material according to any one of claims 32 or 33,

characterised in that it contains :

- a fraction of particles finer than 1 um of greater than 80 %, preferably of
greater than 85 %, more preferably of greater than 90 %, and even more

preferably of greater than 95 %, and
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- aBET specific surface area of less than 25 m*/g,

35 - Co-ground calcium carbonate material according to claim 34, characterised in that
for a fraction of particles finer than | um of greater than 95 %, the BET specific

surface area is less than 25 m%/g.

36 - Co-ground calcium carbonate material according to claim 34, characterised in that
for a fraction of particles finer than 1 pym of greater than 90 %, the BET specific

surface area is less than 20 m?/g.

37 - Co-ground calcium carbonate material according to claim 34, characterised in that
for a fraction of particles finer than 1 pum of greater than 85 %, the BET specific

surface area is less than 18 m%/g.

38 - Co-ground calcium carbonate material according to claim 34, characterised in that
for a fraction of particles finer than 1 pm of greater than 80 %, the BET specific

surface area is less than 15 m%/g.

39 - Co-ground calcium carbonate material according to any one of claims 32 to 38,
characterised in that it features a dso from about 0.2 um to 2 um, preferably from 0.2

um to 0.8 um, and most preferably from 0.25 pm to 0.45 pm.

40 - Co-~ground calcium carbonate material according to any one of claims 32 to 39,
characterised in that it features a ZrO,/CeQ, weight ratio of from 4 to 6.5, preferably of
from 4.6 to 5.7, and most preferably of 5.3.

41 — Use of co-ground calcium carbonate material comprising GCC and PCC
according to any one of claims 19 to 40 in paper, and notably in paper coatings, in

paints and plastics.



