WD 2007/ 031869PCT/ 1132006/ 002649 1 PROCESS OF
MANUFACTURI NG VERY FI NE CO- GROUND CALCI UM CARBONATE
MATERI AL OF THE GCC AND PCC TYPE, OBTAI NED PRODUCTS
wORookfdbiskd USES 51t is an object of the pres JIB2006/002649
Invention to provide a proces% to obtain a calcium
carbonate material conprising GCC (ground cal ci um
carbonate) and PCC (precipitated cal cium carbonate).
pROCEBB CoRTRARIFh&tUREfic 9P OPd @bQrbOND USRTHIN ARSUNEDE MafrTar, OF THE
cce aonEdcnsypEf, corTEX@npReDUCTst e pagxer vsmadustry. 101t is
al so an object of the present invention to provide a
process to obtain a cal cium carbonate materi al
conprising GCC and PCC, presenting a fraction of
- particles finer than 1 p.mof greater than 80 %
5 prefigrah ec@fofqn@/@ieeént LRGP t0/proviilea PFRER BLIBiRTa calcium
greater than 90 % and even nore preferably of greater
t hefsoomstegyaterialcommime (el (@'P@d%kf“ﬁb@r@ﬂéf&y ad HCE% gprecipitated

| el oo Fa BRI bhBAHE Ry g b o b, o
su?’@ﬁ@kelaﬂ@a’apg'%ﬁlé\%rably | ess than 25 n2/g. Wen the
fraction of particles finer than 1 pmis greater than
90 % greater than 85 % and greater than 80% the BET

10 splids flse an gbjeetod the pmsdns inyewtioartatprgvidees procésarto 2btaim®d cpleium

oA PR L8 PR s g o s

pribpe i tune of grieatpothen 8¢ 6@ tpeeferablytof ereater thaneB5e%,; mbre preferably of

not abl v, i.n rns, of gloss. It . is,also an | ect he .
o8l niod & A%t Soen P Greirbly ¢ Srad B B bv s et cific
c aducfacenarensfiiess alion 2@y, i al conpri si ng GCC and PCC,

with the above nentioned 25granul onetric

characteristics, wherein GCC and PCC are co-ground,

Rgmblbﬂge ﬁéa:ctidih ﬁ;%alrt&iﬁéstﬁrﬁflﬂiah Qrumig@eaér tHiﬂi 83 Ythe BhET specific
ot her obj ect. o e_present invention lies in the
c o GPELHE &Fﬁf?’ﬁwaﬁﬁﬂg‘ﬂggé“ oo i e fpgotign of pagggles finer than 1
M 8@ breflet!thah ©9 %.05bAdrthdH083 e afd pidhtetihen €6%%, BRBE Specific
and 30dry products containhi n% the co- nd GCC and

ro
PCyiagh¥tss Reuetenblyles thaw 20 Brsdesdhan l%on&} » and less than 15 m’/g,
20 20RdpkOBVBO YREH 4 ErladetaDRAOE Al Serir BYopkiRE SF @%pef'&d&?eﬁ%ﬁm such a
are used in_the paper_ coating formulation for the
papetetislepiably ip termyspf 2lesss t radi tional |y been used for
this purpose due to its |ow cost relative to other
m neral pignments. 5 Calciumcarbonate (CaC8) is used
astt Botlpe an ebigeti afgheiprgsent invertipopo prende a pregess o pbleind galcium
KNOYnbR IRy eco?ﬁﬁﬁin%f e UM | P, RLAPERE! G5ovRT niddfoned
final product, such as gl oss, opacity or brightness. -
25 Cogrenulemetie Baradtesistics whered GEG@nt \EiEhare go-grovdd,opossibly with at
nal%%é’x#otﬁe?hﬁﬁé{ﬁ‘rﬁﬁ&ﬁ?nate referred to as GCC, and
synthetic ’

or precrpitated cal ci um carbonate

15

Another object of the present invention lies in the co-ground calcium carbonate
material (i.. : aqueous mineral slurries containing the co-ground GCC and PCC and
30 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 material, and notably in the paper, paint and plastic industries.
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10referred to as PCC. Ground cal cium carbonate is

cal ci um carbonate obtai ned from natural sources, such

as |inestone, marble or chal k, and processed through a

Wwé SabARet such as grinding. Precipitated calygeiloosnozsso
carbonate is a synthesized material, generally

obt ai ned? by 15 preC|p|tat|on2foIIOMAng reacti on of

carbon dioxide and line in an aqueous environnent This
PCC may be rhotnbohedral and/or scal enohedral and/or

aragonitic. According to the needs of  the nan skllled

i nMang zms off minFralpaEreoksehdEs thapapriiopiing rplagien for the paper

SULd ey Q‘ad%&ﬁ’all? $adIRIsE 1k ik qﬂr&ﬁé A 1t.2; %:VP EostRIMfive to

years een” need to supp he skilled nman
nommmdwgm?nfm neral slurries conprising (3CC and

PCC since it may be of interest that both be present

in the paper coating fornulations, in order to

r e§lalcatne catbouate (G20 iy usddeas bothla pratipgrbd ddlingf pighent, and is

coate er. Publicatio referring.to e s f
oo BRERERER to iR C s Tl B Bl S oF B ABErBlinct such os
pagss, Iopﬁhilg'toﬁ' janglitﬁésstotealmﬁm featbbgdt@catiche of IRﬁEtypes @’m‘md or natural

factors 2 car honat e

o R RSB FLPR o bn I LB Dt Rgorte Sy a gaponat
199¢ferZ&it b a6’PCO. and Paper Annual Meet i ng) and " GCC vs.

PCC as the prinary filler for uncoated and coated

wood- free paper" (Tappi Journal 2000, 83(5), pp 76) :

t h@reudd bl civebdrBihsite’i€ EQEuQafbdfatd maﬁgd ﬁ'&ﬁ na&nﬁ’géar@@c‘such as

bl ends for use in paper industry

d] .
c alimestione Jpdlsaerechal etnﬁemﬁ?e@fﬁdf uné’a asﬁeaémnt( SPAMS Zipding.
Pr fagS i 199 Ak afeRaCORh B v by -
Bogﬁ %grcalléﬁ% éli‘é‘%rbé“ e 1% £ SygIﬁilegﬂal'laNﬁﬁfﬁﬁ\PIf>l Pr essQ)%tamed oy
51 Presipifption rfelltmna oreaetwgg @§t earpofatdiekidanpgd kime in an aqueous
as $¢itdAkfetl. Whis ﬁb%%&)ﬂ% Q0P YoahRbEMrdl Iah&'or aragonitic.
I n con unctl on wt t her

m ner al [ ers, such as

GC@ccw‘ﬂnuI tOytheu needCokt thegnan skilledirie the @, ds GCFhor PCC may
I B2006/ 002649
§§8tﬁ§ﬁalﬁK?|e ngﬁégéﬁ'gaﬁ ﬁg&%gﬁggm@%ﬁ)% ‘oss" (Pulp &

Paper Canada, 2004, 105(9), pp. 43-46), the influence

f t
of 1k bl Sk, BLAVRIcl IS, LGBl PR R0 EGF Al i
i n\shsmsg:@mpdsmg' Kﬂ@Oﬁqml Pmmnaanﬂmay be eﬁmtelmt ﬂlahbcﬂe be present in

ications_ ap r..to be 0 e _techni
b e S8 A5 BRE M B osfit e eulambep RGIsER he fingt propertis
t hef tieecbated papdr aPublicaticng lrﬁBrrmg t&m ma df Bty nhtural aaé precipitated
pap i ndust wever e. ubl . i 0
P olealriogt e aoratin e Pt iphet oot Y0 BB G SR, factors
an detehpiningrcalefin @ischiatei chm”cymt dkadifie sorveiond (mbhshed following the

P St bsPlab b d eat Rbuh Mo 106G SrpRE e e

r efpRiRRE Gllé0fof ﬁﬁ:oﬁt%& An@kodtBEwsHd- hhegapeﬁ’r('naﬁpﬂmmar 2000083(5),

|nprove sonme of the final properties_of

ed
paPBr76) ¢ thesepublicationyrefsy te&mmms?ﬁsﬂs ofBEl/ QQG b\eﬁ‘é? for use in paper

sKithdRey.Ma tc%am”prevcezc‘ﬁﬁﬁreca%n%ef&p&ec ghmne@esrh%etesmpm
of the Tinal product, such as gloss. Pace

r equipgeedingn AnrileS- 8 k992 Bapramakers Ceaferenee, Beoks2+ ParylandeHotel,
th t S

cont i ay oI,y TAPELRES BR3P ROV ES ok pRB8 b drawbacis

t herssoSfatadoyitsRC@ may e omrmcaby nang @xs rhigerhbingefjynction with other

co { P

o R Sl OO FibR; B ChBg sPypdrif PG cppgnate pigments

skilled man in the art knows EP 0 894 836 which

di scl oses a slurry consisting of water, commercially

avai | abl e di spersant which prevents the dissociation

20 of aggl onerated pignent in the slurry, and

aggl oner at ed carbonat e-contai ning pigment with a

particle size distribution in which 80-99 % by wei ght

are below 2 umin size, 50-90 % by weight are below 1

o~ . P~ ~s I
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30 (see [000' 73). The proposed solution lies in a
process conprising the step of formng a

di spersant-free aqueous suspension of natural calcium
WELhARssey Wet-grinding the suspension to PryRdiesiedooeds
cal'ci um carbonat e conposition_having steepness ratio
(A) and aging the suspension hit t enper at ure bel ow 35C
to produce a cal cium carbonate WO

204a%L83h 86¢0a 44 %@&9@5& GAGks (FaldyTROBApkt Cinalig\Ai004, 105(9), pp.

© e B dafience fE @%Z%%sﬁqr@%d% inctidtig SR 2% g paper
aVﬁBﬁ&ﬁeﬁhaﬂa%ﬁgglo&fma BEnglAsk iCihetikdled TRe APplituitam8erlines that

di'vided by the average dianeter of the particles in,
t hibesepubli¢tiens apapesito belenssip e taphice] Paskgrapnd of the invention, since

r QLSRRI &nk Sidado b 3{ éeim(:é ald PCe: BF @sth %%I)er industry.

prior art ocunent s h the use of crum

c atlpwener,a00é 0ﬁﬂxssergzjzblecat19®etemh oy frevisaltthe g pandigguibohgCC and

F I e .

i POC R frtly SAROUAY L) ikl - BuuldAGhuck B4 B Beftion of

s ofimespwhich swine pf the bbjests 6fithe plesenbingeposss f act or of

each material and / or of the final blend. WO 2003 /

093 577 10 teaches that, in order to inprove gl oss,

OpWiﬂhtﬂbi'meb réfeplehdeas sheadeed Sflth@tslﬁli?ﬂsiﬁamfn thame to ingpeeisbine of the
ticul ate pigments nmay be usefu Daper .

A1 RipoPiEn b B PO Phrerc eyt Sroen aditsel RRER the geiied man
CO(dSFmﬁﬂWe, soﬂiéiddfhhé Sptl%ﬁppl r@ﬁ&hhé?sd&etﬁe idalcsromies) esnth ﬁm glo$s. Faced
is ocesse artlc ate rous ayjin

- Whi Hs eqignent fhe.giifed zaan ip e g %@éﬁ%&'&xﬁ? B0 Shineral
I emgiter? Usedoi the fphﬁe‘é cofRENERARMtion\Y £ Brifefia af hfafa ﬂ@p&taﬂce the -

a spherical 15 particle shape and a second conpone
ﬁme$s50féhepm@e@é g@@ﬁga}araebtﬁoaﬂ%ctm%%mveﬁleeﬁ laﬁhe optical

hayiop&iss &ﬂiﬁ’é’&a{eé? at |east 45, and a nean

equi val ent particle diameter of less than 0.5 um or a

first conponent mhlch is a FCC and a second conponent,

Wt Cihid sted (R Q& 51‘ Hﬂ ahé 'aﬁlﬂn%g E@Wﬁﬂ%6 Kaéd &Esc%s%y 2 shurry

havi ng a shape ess . Moreover, WD 2

| emsistumof wateth e@nmeralally evaﬂﬁlﬁp dtseel’mé wishipsayents the Hssociation

pr NLRPL ed PéRUnate-cont

Cooy Rpoerlt, BRAGH 19 (B0 L6, (R abibiied pARRai contaning

rremmalrmﬂmh ea@plp@mfdlsmbman imwhigh 8099 9h k¢ ewetght grgrbelo 2 pm

S AEF?
C o sff%ea?() 68 % &Fhﬂ?ﬁgfx be%\? qgé?ﬂhsﬁ C el ’are b ow 0 2 pm, a
su ktéanessa“nmniratmlok' diaimeter etaiOt% bmwmht lmhhnetataé 20 % by wexght) is

C ﬁﬁoé. 0 2 %3£q%g§ o ?{g%é%flgﬁgﬁ y tpatthish x% {deals solely with

p r agttnak ctalciumim cbfb@ﬂdte kft‘oﬂhe ncahhiﬂy ,mmblel adcdiaﬁq-typm 2510reover the

car bonat 1i ch. may. be eithe ei
C o phirdiad e, € disPaing Broess ARG 4038 of radh ik gBAFbfng Boesaia
u %w&ﬁﬂt@z@t@%}g@ﬁg&aﬁt&ﬁ £Q002 IESIqu%addliaseéu/he probgt’d afireducing the
re r .t han an er .the kaolin car
e PaiE Of BEGei9ge GRS B0 R CEBPEID PUBRFBRLS BEfse in paper,
i rrBﬁtqy &(dlﬁ@vegpfobﬁedl o@%@ B &l Gem 3Roiitd, B¢ ARbide b9 the inventors
e

coat ed Wil et latter three docunents ref er

t o(gepéo Bhe Preesad selrtiandies i APEOSPIS SREPESIG i step o) fosming 2

boﬁf&f)g}gar{t I?L%e (aa&%u@ Rfspefifior ¥PShrurd r@lcﬁﬁ? QB aMatd, ywet-gnndmg the
'S not ‘a requirement of the present

| nvespeRsim towmlyc@d@cammtcemnatmmmmmea haxipg:steepness ratio (A) and

po t at

poééﬁ*B b b G a0 hlibrbE 800, S50 t“ﬁ 2 QIR carbonate
pe of cal cium carbonate m neral.

2007/031869PCT/11320061002649 5 Closer fromthe scope

of the present invention, there are al so docunents

dealing with the use of m xtures of GCC and PCC,

notably for use in paper formulations to enhance sone

of the optical properties of the coated paper. 5WO
2004 / 016 566 dlscloses a met hod for preparlng a

p— "~




10

15

20

25

30

and size for filling and coating paper, giving high
opacity, degree of whiteness and filler content. Such
carbonate filler and pi gment have rhonbohedral or

' icle 15 shape, a gradient factor i
%?3@?@?@% ameter in umat 50 / 20 wei ght %&@%@?{%649
1.4, ratio R of %particles f4ner than 1 pm/ %
particles finer than 0.6 umranging from8 to 19, and

AVEInRISitioh B4visd dtsepRa a6 |(B) h-alerihed the 20 (AY. Th tidsddiurhent, the
to 1.5 um This docunent al so jndi Cahﬁ%g;ag%ﬁ-ﬁl'sm 75 %
posfespnesse factorgp defined #s frecayarags diameter 9 {1 the 75 % mass
Pag:t Odi3 iy t8S 2309 Ymdd, Ywhen the size
mea‘filé’ﬁ?ﬁ B9 ¢ B okt ‘éﬁﬁet?‘”gfm?l@e%agf“@?nal % VRl when the

0 7distgibetidnds weprasented usingat SedigraphBht  conposi tion, useful

in paper, conprising a first pignment which is ground

cal ci um carbonate and a second pigment which is

pr Ehér atesdicprior ag docmeenisaviithu deak awith dheress, of epleiupy gaghonate of a

i

Pr awitls inerilhiratiel Gindedtablgriholin)) axialisslogimgsome pagiosan vabres for
copprises t i gment 25 conponents.. T fi

c olR Hetst ook of parp ez G5 DS SEE adiighe, W80 2009 1093 577
f agheies fat, 30 ofder taRBbrbVeegloss opdity, briphinsssan@Ghonthhéss af paper,
st eepness factor, of 55- 73, aq”glc‘di net er of, atf n atbt 0. 5I'hese
unfPesiicaarticfatepigments Bigy L Is¢IRINSRS BIPH GoHEE Eatiops
10paffdnts Bompfidel £fiksi0donpbiNent, MehidDR IPOTRI adiesdild @Bmpanent which is
bl end of cal ci um carbonates of both txgpgs V\heéfe ?7 to/fs d
by @Fapewed giticitte ydopnraciie ckay kns 2 SeReRClcR Alrfib (gt 4> and a
| O¥RErnERAGY 4 1848 2800MNe Rt dosipBadht, Whick i€arHQC app@nk Sphierical
that 't hese 1 nventions are based on the njxing,. of bot

h, .
GCprtiele shape andip secand exmassenirdichyip a grocesied Rapiulaleihydzopskaotin
eNCRURLARS 2 MM RARYY £ TRt 45 ARl ¥ mBAPL aRREpIMid18 dAmeter of less

certgl n gganu onetry iIs co_nmgnl¥ desired, said WO
20€mh 03] 86 oRCTirst@Eposmd hishds PGEAnd P serend gorpRngy, Whichis a

achy exeth %ftﬁ:uaﬁj !hg&oﬁéq kg&iﬁ %ﬁ? ﬂav(ﬁ{gt A04RPY S bBdlds than 25.
However, er IS grinding step, 1t has been )
ob dorewsir, (WQL2007 & 01 @09 teaches thitie iRpEOVe thetqptiral properties of paper
col : - .
CoPhfB38B0Y, 0 SleP YRSSLH NRBaGenP 0Ll i o o
gr partidleRGE of 0F-Npinciod p stiapedhderaf at teagt 0Bty ped k3okin can used

JP.5 56,104 713, US 6 143 065 qr US; Voo
o R PR op s g s . it R dha alialine s
de nigy]| @hate] Fihaltg eWiCs 20000/ 06630 tteashess thep pigeen sempasitions

ddi.t.i in.the .F i on. N
© hPEoHEng A Rland B 5 nalih Pragbest 08 ek BRP P, 3B g patotum
i N carboRRt waidi Bhebé llRAIGIC of PO, kWhercithisth partigies haliergmedian

GCC and F as._ opposed to separat gl rindi n ach

OB OF Hie A AG R AAET SERTHR 1 GOQA G o reater
Usithgh $8)eund Patkkdih eheCRiolifl /(e GaiiRirmtion]y dfetdi0, preferably of
descri bed hereafter, ~.a surprisin Ln;bréleas in Of;rl ndi le th
ef 30610 Ao0yimmueNey te SBtiGah PIOBEHFS ARERGTHAOLILK 0d CORICG RARGT- Yoty e the

t 0 10 ¥irBe QBmEAY ?éf?rﬁ() QURUEE 5F MikAdR oR cAlEisin Bfbohdte Globsly of both

of particles finer an a given value) has been |

obghe GGE and REC thip) c anderpcesserily kaplin rvhishs isanoh @crgaviesment of the
pr | . or

51 e VG o Ryl OB A PR Reo-gring POC and
manGEacenavemtp, thapossibilitp oL osgringlirfg keobim withay lepst ope type of eplcium
avoi gtably, the additional costly step of
de-caaéhé)lngtﬁg}%?r%ﬁhg FCC as necessary in the case of

sinmply m xi hg of GCC and FCC. 20Via t he present

i nvention, a new process of manufacturing a m neral

slurry conprising both GCC and PCC, wi thout the

dr awbacks present in the prior art, has surprisingly

been found. This process lies in a process for the
preparati on of co-ground cal ci um carbonate 25 nmateri al

of the GCC and FCC type, presenting a fraction of

P~~~ o~
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30When the fraction of particles finer than 1 gmis
greater than 95 % the BET specific surface area is
preferably | ess than 25 nR2/g. Wien the fraction of

finer than 1 umis greater than 9
‘pa%ldt@%&%han 85 % and greater than 80% th%céglfzoos/oozsw
specific WD 2007/ 031869PCT/ 13112006/ 002649 7 surface
area is preferably less than 20 n2/g, |ess than 18
n2/ g, and | ess than 15 n2/g, respectively

of _note that generall a .co ound t

£ rGloar drpmb e SRR OF et e RV SRy o ﬁrGrCﬂﬁOé{ga%m%S fge E@rwﬁh
s PE6 bild oF nSiWiuf3 68 GRICeAd PlCCY hEaB1§ Forlud@h phPer TBinillatidas & enhance
precisely, the invention lies In a process of

esewresd theraptieal aropedtigs of theceatel AR car bonat e materi al
CORRY 129009 %@n sa%s P'rfitidat 'f&gg eﬁarf.tfgaﬁ'g%@ﬂe&f composition

particles finer um of greater than

preshsipting in ngking &’@é& hawmghanedw Prstickptize W*wxghtaxf llgps Byan 1.6 pm
9 reﬁﬁtaggcglr}ﬁ'amg% rx%&%ﬁ@m@éé@ Flzm Qle ELEENY ? %l ,.gxg,gﬁta%elght

t han I C Surtace area o .
t hatio PECR/GLC 263:Aitol 1;9r Baleesnd ddanly aniking elbout As evkntual fraction

th [t.c es rayl di.ng. at
ors B pFETRE RRRRA OB Pk B doctBinaliath Sivifich, deh@itess,
of emnmhaq deoisstrate sjperly thatithe weight %) of partigles fidernthanQCinan trgerly
ngg 9(8‘%\ ly with at | east anot her m neral

g’ (c) optionally screening and / or v
UpPDB mmﬂatdlsmbséshﬁ carBorgieOfilld 288 lpidnuit ethtupscfiel particle shape

ri, al ai ne foIIovmn ), tio
S ik b RS oA RSB B Bk e fRrapt Whitchess and
Obﬁl@érféeﬂteﬁtOShthuaﬂﬁmﬁt’é Eillef ) FIEmére havbrhbinbolipdat 66 foundiparticle -
alllows the_ skilled man_in the art to Obtalﬂ a ueo 3/0)0“1_

s| 1P, a-gragiont factoy (ratip of particle dismsiar &p g #o0
PG4, ridid RISEOBYariiQbStRleY 18 1 lp't%?ﬁ%'pﬁrtﬁﬁ@ @her tﬁms [ ranging from

I\/breover and due to the specific fraction of
pad 9 dPednd pyrssge: siatistia pgviclediameter rangingzors Bt g 1§ pm. This

S Eh Gk 184 I%te%pﬁﬁﬂ fé ﬁos§fﬂfef RCBLIRIMCR b1ANIOEY BIQ8R carbonate
properties are achieved he coated paper. Lastly,

i t Pardelessuirese 7% ¥on gmd)prﬁe@hlw% dﬁ BY iryaveighs laresigen thap .
COF1Q5113P dyd2@f) PosPo7sly abgﬁwcuﬁ@gr i H@Eorﬁ’&gltxon, ﬁseful in

de- agg oneration IS no onger necess as such
prRaAves somprsing iarfist pigmpat thhem grownd ealdivg scathopedn smd/@ second

{ AR OFRES B Blphdt B pRhne ot 366bo0le ' RE 5% ABY o seoond

d eplg@gmmm fliferent sR2EClistputiah | sy:epm:e faatars i O oti dng’dﬁ):CMore

NGBy, 2 e BRARE! phBoultt HRALAOZHRERARGY SAARE! 40805 Rment

components. The first comprises particulate GCC carbonate having a steepness factor

‘o)

of 30-45, and the second comprises PCC with a steepness factor of 55-75, and
diameter of at most 0.5 um, or GCC with a steepness factor of 40-55. Tests n° 10 and
13 carried out by the Applicant disclose a blend of calcium carbonates of both types
where 87 % by dry weight of the particles have a mean diameter lower than 1 pm.

Nevertheless, it clearly appears 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
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8 separately grinding each conponent prior to
bl endi ng, in particular when using the specific
ceri a-contai ni ng beads descri bed hereafter, a

JnSd increase in grinding efficiency (
‘?ﬁaﬁ%@g#&gpecific energy requi.red to obtain]gﬁ§£$?§§?&w
products with the desired fraftion of fines) has been
observed. 5 The Applicant would like also to nention
EPgRngsdeigB beingiachitvedibycirinding innirnagud 6 us agieons medin. However,

S AT R, B g g rc

Vi eallapset ynd enlistisogseqantly behdebgdiometatsd qpreeksésn i ofdeseto de-

0 e el Bt dnd o6 lgbuoadered i dp at Bpo $05, e
cabé 1 047183 US0R 843203961 US | 56559 631(?;9%% htégl?aﬁlg%.imgir}ﬁrhnd / or by the

adm xed :{g 1.5-30 pm nedi an, TE Qund .
caﬁfﬁ% V@g BRgPmesrg iages this giidjdony stfa) igaesents PR adiditional
t OfdpenseOin 2y PEe P&dﬁ&ianBm%&Q epdlid IS nEQIN S YeFBinh WBis de-

of 60-85 % The slurry is next; di spersed in a'mxer _to
a YEREstion s e £otGhicienh mannern Bmaly, gvhep cosminding GCC and
sapd Malol ] j r.Qci UL E .
cono S Pty Sperat it hof cOn QSR ol i partculr
c aVbersing thaperife ceria (CaDg)-qoataining tehdsoleswibed bersaftenat surprising

t ' : i e [ have T, .
BB L LSR8 PRI 8500 P v e
Thénatpraiues Gvitis) dgsatd finetont afgmttictestfiver than wegivenoehsd hasbeen
a ‘?t%lﬁ%‘# on to counter the high shear theol ogy

di t1icul’

ti es encountered when the GCC conponent is wet
ground, which is a technical problemdifferent than

th |.yed t.he present ..nyentjion. By gontrast, .
205 a8 sbGe, e 15 affed Brptoripe HE SRS map o Rt ¥k ajnerel
t hsltrrias verhprisingrdtinGCCsand [POT R aspinglabe mtuauﬁm% dndss a cost
of I.osts. Fur.t eimare thg1 ptgte ee Lrak S no {(?ﬁ erence
t oS HRGI YR OFfep oAy Qi pefAbLyy e additiong ?06\?5' VFR\0% ¢f-agelomerating
prRCE 2$ndcbRtryie B %adelof bigil Pmeking G ped. GCC.

Finally, this patent does not teach that the

conmbi nation of a desirable fraction of fines and of a
deviartadpreseBEhvetios) 4 i Srdtdsa6Lman@RuEAR aRRinéBPERBHcInrising
gll&s?éé_gg)r ovenent by 25an energetically economc .

pr C and PEGy wishut the dawbacks pieseshin Bie neion aitchas spiprisingly
prxeg&sun@f nanufacturing a co-ground cal ci um carbonat e
mat eri al conprising GCC and FCC, presenting: 30a

fraction of particles finer than 1 pmof greater than

80r1¥te pPJc@ise!t'iéﬁgihyzb 8f0%9§s 8l dle %xl%ﬁ'cﬂat% o %‘{‘%ﬁ%‘f gﬁéijﬁxﬂma&h‘%nate

of gréater % and even nore pr

griaatend] of therG G and PG typa, iBESEntingecirdction o paftinies faerthamt pm of
| e?-éat&hrﬁ{\h g&%gﬁ{e%éab % L %g%érotﬁa?n %ﬁ%ﬂe&%@f?{&ﬁa&q 66%. er %xan %0

sai d process erise i ses

t h%, &ndegyen gfore preferably ofl gdatquriioani 25 Yogareta BEB specifivasurface area of
cal.gl £aphgnate material, optionally in the form of
aﬁle%atgél;ﬂeous@g'uspensi on, (b) co-grinding GCC

and PCC, optionally with at |east another m neral

B B, SF B inkr B S erilinctit b5 e the BET speciic
meduefatesdrenistppdferably fleab Hawi28 en’sd. ShehMle fraction of partidiéh) finer than 1

opti anal | rvying the co-ground cal ci um_carbonate
ng;frgrl§ gqea%b?hég g8 g/o,f %pa}tgvgl%)g% %, and greater than 80%, the BET specific
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10step (b) or (c). Wen the fraction of particles
finer than 1 gmis greater than 95 % the BET specific
surface area is preferably I ess than 25 n2/g. Wien the
| f particles finer than 1 gmis gr
‘%Bagbhggggter than 85 % and greater t han 80% tﬁ%a@%¥9
specific 15surface area is preferably | ess than 20
n2/g, less than 18 n2/g, and |ess than 15 n2/g,
r esRos hiee hyprefbhBlyleaaRas2000/g) ldisrtiiar 18 infrg, dndvestihanri5 m/g,
is characterised in that in step (a), the cal cium
cafSeRsHYeYmaterial is provided as an aqueous
suspension, and in that this aqueous 20 suspension

contains from20 to 80 % by drc%&wei ght of _cal ci %gm )
caktipphinete that gersrally § compartle GCE gmuny tozh faghigy of particles finer

pr ¢ : o | Nsi on
e o B B Bonat ¢

my re rom

material in the formof a wet cake. According to

Ui Bor ?I%giISélg,CthF aResk TaRG ’in% ﬁc@s&?%ﬁuﬁ&ﬁﬁﬁ é@&gtogn& Blcium
inventton I's al so 2Zbcharacterised in that the cal ci um

c acdrbormteemateia comprigmgGCUand PACt presefitizgn of an aqueous
suspension i s GCC. In this particul ar enbodi nment,

the wet ground natural cal cium carbonate may be
subj ect 2 drattionaofipdrtidienfifidrcihan & s tof Ereatar ghant 80 $4, gpeferably of

(b), allowi ng t gemoval  of 30i npurities h_a

ST o ESRRD feh (3.4 TRSF gl o i, 8, 9|y ot gyon more
WO 20073601db0P6 et éalca 20805002649 10 | n anot her

enbodi nent,. the_process according_tg,the invention is

al so ‘ch%?g'?tsé?"l‘@‘g%“fgﬁ ﬁr??a‘{f‘iﬁgﬁngafn f8& carried out.

5More generally, the process according to the

invention is also characterised in that the

coSYf Progesi Geine cgresteried indiet dh fomRESS RSB P13 S

conducted in aqueous nedium wherein the concentration

of cal cium carbonate ranges from 20 to 80 %

el GHE BRVIHECH (e SRR3R P PP Y S0 oy of an
% and gRgbudMaferti@bl y from 50 to 70 % 10
(b) co-grinding GCC and PCC, optionally with at least another mineral material,
(c) optionally screening and / or upconcentrating the co-ground calcium catbonate
material obtained following step (b),
(d) optionally drying the co-ground calcium carbonate material obtained following

step (b) or (c)

This process allows the skilled man in the art to obtain aqueous slurry and / or dry
product comprising both GCC and PCC, which may notably be used in paper industry.
Moreover, and due to the specific fraction of particles finer than 1 pm, and due to the
specific selection of BET specific surface area, high gloss properties are achieved in
the coated paper. Lastly, it has surprisingly been found that following the co-grinding
step, significant additional PCC de-agglomeration is no longer necessary: as such, the
process according to the invention is less expensive than processes of the prior art
based on the simple mixing of both GCC and PCC, which requires a first de-
agglomeration of PCC. Finally, when co-grinding GCC and PCC as opposed to
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The process according to the invention is al so :
characterised in that at | east one dispersing and / or
grinding aid agent present in a weight %relative to

dry mneral material ranging from 0
pre?oig}raé +9y fromO0.2 to 1.4 % _and nost pref el’(r%géﬁzfaw@)%g
0.5to 1.2 % nmay be added befére, during or after
co-grindinglin step 15(b). Such additives nay be added
t osephtateiyn gdnditgnbdch ddmpokent etiok 1o kg, in Particeaswhénatsing the
3000 nPa. s ref.erabl f less thanl 000 nPas, as . . .
o SEPE1PG el oSt ek, RrorfT Regkelieh & MEPIRAE fpeiepoo in rinding
?heﬁﬁsienéﬂa?aba"ﬁem foltd) gperitit dnﬁ@y r_@{dti]rﬁﬂi itdl&)tﬁhgheaﬂﬁll bll'_ogﬁc@ with

upcti on t he properties he w shes to achieve.

c aﬁ‘e gesired %8?“%%8?% Eas begn ARSREYESI yrrer s of
(meth)acrylic acid and / or copol yners of
(neth)acrylic acid in conbinpation with other water
sof ibfeplifsrionend like glsn trmamsiondi0 8ROy mlich, disghvsesansaqueous
t Odjddey Yor Qfehﬁﬁ‘z[t%d et XatteWith A 25959, solidd EorRERRESS corrr]lprising a

accordi n? to the invention iIs also characterised |

t haeixtyrp of BeCandl a yisegpityfredrsisg@gent avhiotids dispersed is & epxerity give 2
is ted: .. frcad ot her.

o Ry € sl Wil FO06P (& a5%icy BRE bpRAQlclGhises 023 um
Al median Fiametep caleiimat aarbogate [particles. . Thetstuerypis dfenradinized withel.5-30

ot her. m: neg. rial i s selegted amng fromtalc .
cl ay %%Eergﬁ ‘:E(l%?tes eorqne%fc Slc;;o;gx ca%boﬁ%tg tpg'g‘f:%? 1¢ &p & Wefghh ratio of
ot te8l) ofi20er 80 torfidt :€20 @ld d slitatanceattratibmyf 60-8¥%. The slurry is next
20 31869PCI/ 1132006/ 002649 The cess .accor.di ng
£ otipeaead A6 A 1 8 “aean bl IPog P it ARSRA 4 n W sena
c g'gzﬂ?dirrginﬂgtb' o?ﬁv@ﬁi’& odindl ag.%ud ﬁbﬁﬂg gorﬁpx?ﬁhgg 02-2q68 Weliardisdeter
p . _above 7. n.an er e i ment, e process .
ac((‘f'gcr“&ﬁ'l n‘@t\ltioaatf' HETticlse ?F%‘?Soﬂat‘i’né RS ‘g@d&a rPofFipgd calcium
t hexltemaig paftidled Gavtf 2 BEC spdeiicekacbbréd e tBd RRgd 85 BCBULYPe. The
at%€ ggbg%q:above 10, In another enbodi nent, the .
prBe8 RS (eAchesthRab0Ne BRETSS AS 3 w0lution o equater thedrghyshear
t hekolb gyediEfeuliics BaboasteRl Wk R GCESbmpdtHehE wek 8fduddwhich is 2
occuyrs iat g ng _%f above 11. . )

technical problem different than the one solved by the present invention. By contrast, -

in the present invention, it has firstly been found that a wet grinding is also acceptable
without a loss of gloss. Furthermore, the patentee makes no reference to any gain in
production process energy via this process that necessitates a dry grinding of GCC.
Finally, this patent does not teach that the combination of a desirable fraction of fines
and of a desirable BET specific surface area can be reached for gloss improvement by

an energetically economic process.

A first object of the invention consists in a process of manufacturing a co-ground

calcium carbonate material comprising GCC and PCC, presenting:

- 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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10 This pH increase can be the result ol for exanple,
one or nore of the follow ng: by the addition of a
base, preferably of a nono or dival ent cation, nost
‘gf)%q%gl%y of sodiumor calcium by the addilld' 2093/00:2&9
al'kal'i'ne "preparation of a biocide, or by the Télease

of hydroxi de, such a Ca(C]—|)2,9duri ng grinding of a

mat erial, such "as during the co- 15 grinding of PCC
and GCC. The Applicant indicates that he knows of
French patent application nunber 05 00779, not yet

puBt wrpks being chatagteriseddn tt PoTgPTiSFs thagtepysent pat ent
appl i cation, which nmentions biocides that nay be added
during the grinding step (b). 20The process according
to t KB nroniding Rolsast gnaysalgum rabartemplsdal, pptionplly intheform of an
gri nder, Rt SRbensfhe Subj ect to a tenperature rise to
above 68C, prefera T&/ to above 90C, and nost

pr ef €naotgrinding &Ky andRUE optionalfyi with atlepst paather eninesdl opaterial,
. L
one. 58 SEASRRY Sidking SR6/17 0pbheteblnfl e 5 HER R Afbonate

cont entmsaterial bbtained followangstapdl), be subj ect to a hi gher

tenp ture.as, a result of .a . hi gher, hydrostafi,c. .
pr eo L pHORIY g B8 dozaming Gk ot el eiinsd oliowing
al so chstepgbiene)sed in that the PCC present 30 when
co-grinding during step (b) accounts for 10 to 90 % of
the total conbined PCC and GCC wei ght, preferably from

20When 8@ R4ctidn dfhyartiddsAfine ehiab il ned ié?&tﬁﬁﬁarimﬁ\]\ﬂiegiﬂ’l?speciﬁc
22d -aﬁeZ%e A efreg‘{zfgbq%gfs @gpm&%gnz} 0o foed ac%i(r)]r(xe of ﬁ)a}rt?clles finer than 1
20nh /19 greBiePtBard bbrieh, 2800400208991 dnd BRateF B8R 86%2he BEI fikcific
to the invention is al so cha{acterlsedlﬂthat t he 5
c R HEh g nssferably lessdhan mdesiless thanel® mip, anfdess than 15 m/g,
CoRspelivgly.i N the presence of ceria-containing

zirconi um oxi de grindi ng beads as grinding nedia, such
beads having: - a ceria content of between 14 and 20 %
byTHeh8kks s&bRiidee tﬁ@mVaﬁioﬁgé SHaraeheHatin Aat %?étgp @?ﬁﬁe calcium
preferably of between 15 and 18 % by wei ght rel ative

t ocafhnmategnaiprialds pravidst asaandadveens, susprasionsandpingthelr this| agueous
of QX : % ' i . _
V\Bsil@gdﬂﬁlg% cm&gﬁ %'8%1?00 93% 4 ﬁ?&n wWefhbt Yffcihd c%@ne&éﬂ}p?éef?rably

ght of sali ; average grain size a
si fiera501te) 7594, mhdmgstapreferablyr franm §0 toa7H%b 8aid equsbus sspension may
t : I t
pror e iR SR S8 Yl Bly GSnh Blee o BB NG S e
determ ned by anal ysis of scanning el ectron m croscope

[ . t ags ead eerie content .is apal.yvsed b

| CRERP of BB BERRS e BSRe Fr Spgl PR B o
acduragierigedtin thahtheicaleiant cagonbis nakesial providedindhé Hed of m aqueous
that the b have an original diameter prior to

gr?uﬁ%‘?nﬁlﬁnbsf tween 0.2 and 1.5 nm preferably of
bet ween 200.4 and 1.0 nun. Another object of the

ColPo PSR sl o8 Bfifabegiohn Shonste may be
Chaibprle@r toS£dvdt 'behbdatibd siep %&aﬂonsﬁb ), tANBwiRHOmE Semoval of

accordi.ng to the inventjon. 2 .
impurities, such as silicate impurities, for instance by froth flotation.

In another embodiment, the process according to the invention is also characterised in
that step (c) is carried out.
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Anot her object of the present invention lies in
cal ci um carbonate material conprising GCC and PCC,
characterised in that it is in the formof an aqueous
presenting : 30a fraction of parj
?Bég@@ﬁ%ﬂ 1 pmof greater than 80 % prefer &%%?/002649
greater than 85 % nore pref elfoatbly of greater than 90
% and even nore preferably of greater than 95 % and
a BET specifi c surface area of less than 25 nR/g. WO
20 7/ 869 /113 006/002649 13 en the fr ctlon of
ent R PROCESS Peording fo e IIveRiigR iy S%half%?nsed m

BEﬁlaSﬁaﬁ(djis(baﬁiéﬂBﬁtce area is preferably less than 25

en the fraction of particles finer than 1 p.m
S greater than 90 % greater than 85 % and greater
It gg’fsbrf railg %57550&9 gé;dé);du‘fg t%stﬂé {nQ ioft rlseﬁsd &gi;bgﬁﬁﬁer qgltﬁ/at the
pfQrerinding oF (GGelapd LG dmlgw gtep dbi m;cmaed anrtageRore rme,dmm,
t hﬁ/h&gm%é)wﬁger&%&{ S Balefhp %te' l:grﬁ%%ag k8 2% 566, @9 tﬁﬁ}a\{veight

agueous suspension IS racterised |
i t Oﬁwsmil eerbogite) cpreforablyiyont 60 ttr 7/5 %e pagtunoss preferbly dvom 50 to 70
cagponate material, preferably 40 to 75 % by dry
wei ght of cal cium carbonate material, and nost
preferably 60 to 70 % by dry wei ght of caI ci um

t t | Ci bonat e
B PRGBSt g0 BTy GAGHC st one
15d1spmmgamﬂ &reghindingt di@hgénh gra?@&)upaemt "/afarawe t® tHeQbtal dry

% of the t t aI | ned
or Bl gy aiesns Fodg W9i3ore BFETEOY SO0 Ooion b Jecisd most
anﬂreﬁféblyvﬁ'bmﬂﬁ toam %rmay béJ adfe@ bafokey dﬁﬁﬁgm?a@cei &o-ghdin i step

Qnbi ne GCC wei g he ,co- ground

fb& %8&&%&%&?@%&&&% taw%amﬁﬂé? ﬁgm Ahvscesiy ofjess than
| n3001|)&n15@§ Pre@iratiyo FlEsRAHI OCULE PR 8 AbhsAeE Y 3POY tO the
invention Is also characterised in that it presents a
steepness factor of at |east about 30, preferably of
at The aslled@bMin HO art 3R ARRE R (ﬁgﬁfﬂ@ éﬁdqfor %{'mc!hﬁéﬁd agent as a
about 45. 25The steepness factor define

/ 1ipgtign pothe preperties Hhei vishee toq astigeoriie $pheisec dpr instance,
d' ROBSRyniedd 8f i ¥| ShjalryiBiaed and”P BY cHRiEitrs 8F (hbB)acrylic acid in

particles are ner .
combination with other water soluble monomers, such homo- and copolymers, which

are totally or partially neutralised.

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,Os, TiO; or mixtures thereof.

More preferably, the other mineral material is selected among from talc, clay or

mixtures thereof.

. Most preferably, the other mineral material is talc or clay.
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The co-ground cal ci um carbonate material conprising
GCC and FCC and in the form 30 of an aqueous
suspension according to the invention is also

Jgsed in that it features a d50 fro
‘?8% %_1,1?&2 gm preferably frgm0.2 to 0.8 p%&gﬁ%ﬁw&z&9
preferably front about 0.25 ! about 0. 45 pm This d50
i s nmeasured using a Sedi graphTm 5100. WO
2007/ 031869PCT/ 1132006/ 002649 14 The co-ground cal ci um

c bonate mateti a ri.sin .P nd.in the..

peck kyinte 5 ERoliEn B sac s Plerty o S e do'ghiding of
ln@iectan@pccaiuﬁhggeﬂwbmfs@t h pHGfabovelrat t he aqueous
suspensi on contains at |east one dispersing and / or
grinding aid agent, such 5 dispersing and / or

gr In"HAbiher ﬁh%dﬁﬂ&ft‘ tth@?f'ol%is RécBREIY to' the Mv¥Riof i ciiacterised in that
relative to the total dry mneral material rangin

f riBareetieaing of GG andPC Airing siep (b) ocoprs ata pH of abee 1
preferably fromO0.5 to 1.2% The co-ground cal ci um
carbonate material conprising GCC and FCC and in the

f omrAnethermbodiraept.dbeiprosess p@nmtodb@mwmmg ig ¢haragtgrised in that
et £ BRSO TO8 sy POC iy ATe) ki o pHBERCMELY,

1000 ppm of Zr02 and | ess than 200 ppm Ce02. The

O LG5 SRR G e SO DRSS o

acaiditibn rod atbasd; peferableot 4 mnno &- dairaient cktmnambﬁrpréadbly of sodium

gl g datlBaf SRR SR FbQof BR8N AN b cease of
sk ol S S o st s g e
e AR end AT The Appfiiat diicsiea. Al e dretq,f French patent

C adpplichtiof ndlbedt 65 067790 A6yet %hblikh@ﬂ:@ e diaﬁ@ ﬁhng of the. present
characterlsedln hat it_ is t he f.orm of

prRSRE BRPliGRtoRe Which grentiogs plogidet At T8y fpfaadfl?dcfil@ggmer%mdmg step
th@m 1 iun of greater than 80 % preferably of
greater than 85 % nore preferably of greater than 90
% and even nore 25preferably of greater than 95 %

anthe pro®@5laceHiAfilalth theSiehasfis als6 ahmctérg&ﬁmtm r&le2g'§mH&/ @ntents
When the fraction of particles finer

grBasehieat ke tempergture yise BEFHaYE SO7E.i i efS@bb’JP fah@‘é? %Q?@aaqumost

pr&befal i b&RSI0b@N 25 N2/ g. When the fraction of
particlés finer than 1 p.mis greater than 90 %

greater than 85 % and greater than 80% the BET

fggg‘g It ?%\grg %g%rsa{ogtﬁ% 'tel'?né%ga‘t;\?ﬁ ;r%mi%d h)g?ﬁe RSt R/ a3y one

r eppetcnithenill. In partlcular, the mill contents at the mlll 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 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.
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WO 2007/ 031869PCT/ 1112006/ 002649 15 The co-ground
cal ci um carbonate material conprising GCC and FCC and
in the formof a dry product according to the
is also characterised in that the Jf

W?ég@}{% ébccounts for 10 to 90 % of the total con%“."%"é"ém
PCC and GCC wei ght, preferabll)? from520 to 80 % of the
total conbi ned PCC and GCC wei ght, and nost preferably
from 30 to 70 % of the total conbi ned FCC and GCC

ht. The co;ground, cal ci ym.car.bonat.e

oA PR D THCIEvaRgh i AP St (4 co-grinding of

pred@c:tmdapeer alirihg §téb {B)eid BorRBEEP N ithe PleSéhce of ceria-containing
characterised in that it presents a 10steepness factor

of Ziggenivgaxide gsigding heads g Mﬁt@dﬁgﬂ%ﬁu@tbeﬁ%vmabout 40,
and nost preferably of at |east about 45. The

co-ground cal ci um carbonate material conprising
and PC@ ogrig wnﬁertt pEbatweam 14fang 29 Wybspweabtdplaﬁtq:temﬁ tﬁtgl vejght of

the | MRN8 rbolyS0r GAOLACHLELPREoA By Wil iitve to the tonl

features. rom about 0 abbut
pr ef er\mgly offrssith bead, awl mog preferablydofrapmroximatelyr KhP4y by weight
from 0 The co-ground
cal ci S‘%Qég‘kr gona égﬁ%%%dé%aﬁlpgrﬁldm ng GCC and FCC and
in the formof a dry product accordi ng to the
invention is also char cteri sed%ttttg the b £1
f eat urdd HH87=5%} Eé%i RS Hing %g'b"‘t“sfﬁ"u B 3?18 gads of less
pr ef erthdn Y pa pfefe@iblyl oBlesOthan 0.5 |anchndasdst prefeirablybf Y¢ssathan 0.3
3. Finally, another object of the present
|nventHn6n lies in the uses of the co-ground cal ci um
car bonate material according to the invention, in any
t.or makln e of 25m neral .materi and, not abl
hEnBe b d5iPmited £3 HHFE PF SIS Plobm mictoatspe thages of

the beads. Bead ceria content is analysed by ICP Optical Emission Spectrometry.

The process according to the invention is also characterised in that the beads have an
original diameter prior to grinding of between 0.2 and 1.5 mm, preferably of between
0.4 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,

presenting :

- 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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WO 2007/ 031869PCT111320061002649 16 EXAMPLES The
fiallow ng exanples are intended to illustrate certain
enbodi nents of the invention and are non-limtative. 5

' Lamet er was neasured using Sedigrap
@gh@fbg&ﬁ@ Conpar ati ve Exanpl e 10G ound cal ci@uﬂﬁmgmmw
carbonate presenting a medi ant3di aneter of 1.5 pm was
wet -ground at a solids content of 74.5% in the
presence of the follow ng additives: 1.51% sodi um

olyacrylate, ip a.two:pass process using ..
e oIV s PP QS HIoE B 0 o e (g 9 Yl he BET specific
f eqrfabd £Yga B aas} 1&@%@5% VhefR theD4b0 ol BF a@néﬁ%%er than 1
content of %&g ght relatlvetothet?

welgHs greafer than 90 ofisrcbay §0¥6 6 g@aﬁeh@amﬁo%, ﬂlegBﬁT specific
Th f £ t
oS Lt O L W 10 A O 1

of respretiyelsr this nmaterial was of 270 kWh/t. The
obtai ned slurry of the ground GCC material featuring a
subsequently diluted solids content of 75 % was then

adﬂ@c@rding to the abuje rcthbpdipent, teabtgropriieaivitnatiromateanieeris in the

oo P F i o BeGR A bho AcBin GTR g o 50 % by

padrysmglghtmé'taalcnmh cakaner mﬁ&ﬁalZ pmrmp dbyy i78y% Bl éghedight of

e BBl s S FRA25Ehe Lo S 5Pt
ap@kboadtemt@ast andard pre-coated wood-free base paper

wth a grammage of 71 g/n2 at a coat weight 30 of 10
g/ m2/ side. This coated base paper was then cal endered

uﬁ?f@o@&ﬁ&%ﬁﬁinﬁ%ﬁfnaﬂé%’@éna‘l ahé RrhQehA @q&a&s%ﬁgﬁhhwls also

ditians:. cal ender speed of 800 niroin, calen

agerisgn Ryt dha BRY PaesertAseRunis fer 1 fo @Yot thewtal combined
2Q€r7d: QRd P whightl P2AGKI9ARRE 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 comprising GCC and PCC and in the form
of an aqueous suspension according to the invention is also characterised in that it
presents a steepness factor of at least about 30, preferably of at least about 40, and

most preferably of at least about 45.

The steepness factor is defined as dsg / d7g x 100, where dy is the equivalent spherical
diameter relative to which x % by weight of the particles are finer.

The co-ground calcium carbonate material comprising GCC and PCC and in the form
of an aqueous suspension according to the invention is also characterised in that it
features a dsp from about 0.2 to about 2 pm, preferabl_y from 0.2 to 0.8 pm, and most

preferably from about 0.25 to about 0.45 pm. This dso is measured using a Sedigraph™
5100.
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17 The gl oss of the coated paper surface was of 70 %

Tappi 750. Exanple 2- Illustration of the process

according to the invention 5 A 76 % solids content

‘&%5({)631%9 ground cal ci um carbonate presenti %1%55‘3%0‘3949
(.:ill aneter of 1.4 umwas ground in the presence 0

51 % solids content PCC sl urr&i‘ with a nmedi an PCC

di aneter of 0.75 pm The PCC to GCC weight ratio in

the mll was of 50 50. The total solids content of the

ot S osiBid Soidbon et el o RipGsiPe i B and in the form

C oe@ﬁrﬁ&tﬁtéoﬂsmuﬁﬂbﬁmm acoortiey ©f the Mvehtnl i9\aisb Ghirddtédsed in that the
addi ti ves content wt % sodi um pol yacryl ate, . using

c eF9USBYFRCET IR C%t?%ﬁﬁﬁﬁﬁ oG Heperinendd prisEadiag aid agent, such
f edibperdifard /@%hﬁ&nge ﬁ?@ﬁ&itfb@ﬁg?res&{t iR a%lgﬁff% ﬁla@@% the total

cont ent of 16 t relative to the total

meﬁlryﬁvmerah@af&nglrraﬁlan& fiom Osfor 2, sroferably rf@rrb@ 2(0 4. 41% and most

Thﬁrefe% frdk 0S'th RS (%% energy required to obtaiivai
fi'nal co- ground wth a fraction of particles

| ess than 1 gmof 97 %for this material was of 200

k . .
o oA SR defil Binplitiy GRTRRTZ 614 ip e form
adltv‘-'e@l aguecusshspeuzion ageaysing oahe mvgntfanrmalsatchamctemdé inuthat the
ht
obbunt s bR AR Al Bl sl R e A BRE R 5y and
palmsstbgtrﬂ(]@qipnma(hl ckener 250. 2 partspol yvinyl al cohol

0.2 partsoptical brightening agent The above coati ng
was adjusted to a final solids content of 68 % and

apﬁid @dgromdacaktian ?agghaw Ratefidl icothpiising Gb@&dﬂ&%ﬁat?ﬁl%%ﬁe* form
a _granmmage Q a coat or 1
RS Ren o fesnin The PPtk Bl Aheattaniad fothat the
usshgg;; watstfeatifs b@dﬁCe@mgght]grhug)oém fo®/8, @&f&?dlga gﬂes :tcﬂSl’é and
condi ti eed o m n, cal ender
oS SRR S Bt IO SR EROR GPRicn arg dgermingpy FHE- O Dos
of the coated paper surface was of 72% Tappi 750.

Thﬁnatlﬁ)oveb results are sunmarised in Table 1. 5Table 1:
other object of the present invention lies in the co-ground calcium carbonate

material comprising GCC and PCC, characterised in that it is in the form of a dry
product, presenting:

- 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.

When the fraction of particles finer than 1 pm is greater than 95 %, the BET specific
surface area is preferably less than 25 m%/g. When the fraction of particles finer than 1
um is greater than 90 %, greater than 85 %, and greater than 80%, the BET specific
surface area is preferably less than 20 m%g, less than 18 m%g, and less than 15 m?/g,
respectively.
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Exanple | Exanple 2 Fraction of particles finer than 1
ra in the finalsund roduct 97 % 97 % BET specific
surface area of the final ground product 28 gun 23 g/m

factor of the final ground product
TIN5 rstphdeomcs

rameter of the final ground_product
0.27 pm Total specific gri ndil g energy required to
produce the product 270 M A 200 kWh/t Tappi gl oss of
paper coated with a fornmul ati on conprising the product

701'}%)c0-ground calcium carbonate material comprising GCC and PCC and in the form
of a dry product according to the invention 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 comprising GCC and PCC and in the form
of a dry product according to the invention is also characterised in that it presents a
steepness factor of at least about 30, preferably of at least about 40, and rﬁost
preferably of at least about 45.

The co-ground calcium carbonate material comprising GCC and PCC and in the form
of a dry product according to the invention is also characterised in that it features-a dso
from about 0.2 to about 2.0 pm, preferably from 0.2 to 0.8 pm, and most preferably
from about 0.25 to about 0.45 pm.

The co-ground calcium carbonate material comprising GCC and PCC and in the form
of a dry product according to the invention is also characterised in that the it features a
Zr0,/CeO, weight ratio of from 4 to 6.5, preferably of from 4.6 to 5.7, and most
preferably of 5.3.

Finally, another object of the present invention lies in the uses of the co-ground
calcium carbonate material according to the invention, in any sector making use of

mineral material, and notably in the paper, paint and plastic industries.
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72 % Bri ght ness of paper coated with a fornul ation

conprising the product 95.1% 96. 5% Opacity of paper

coated with a formrulation conprising the product 89.7

v{%% é“{gs’ Table 1 illustrates that the proc /m2006/002649

according to the invention YE%UIFES | ess grinding

energy to obtain the desi red fraction of partlcl es

finer than a given value, which | eads to an

equal /i mproved gl oss, rel EXAMPLES a process of the

prior art. 19 Exanple 3 - Conparative exanple This

exanple illustrates a blend of PCC and GCC, in which

eapte BRGWIAL 8XdmplSs ard Infond &b Ahatret YerfhirOeHSbdRfidriy oftthe invention

be| ng m xed. 5 A 48 % solids aqueous slurry of PCC
taFen‘ﬁmrFﬁP’éﬁt‘Wﬁl havi ng the characteristics indicated

under Exanple 3 in Table 2 was ground in a nedia ml|

u5| ng yttriumstabilised zirconiumsilicate grinding
ganélameﬁerwgsraeagbr&duanaﬁ@mphﬁ%SéQOto grindi ng of

0.6 to 1.0 ram A total of 50 kWh/t specific grinding

energy was expended in order to obtain a FCC end

melExamiple 1 4 Companative Brampled mat eri al characteristics

indicated in Table 2. The final solids content of this

subsequent |y upconcentrated PCC shiny was of 68%

Se@ounad edlgiymacatbéndte gmlsémisg amedinu stiapietar of 1 5funGEEs wet-ground at

o e fofBaecOr oD ebBee NI RN iy 13} o
uspcﬂgcy}ﬂette | i tsdojasd proedds 11§ing lcen‘zemnpnsmglmrcm\m ox1de grinding

L) BB i S R B R, 51 ot 16 % by

S g@aglﬁﬂ rélativd tﬁdhdﬂt@taea@ﬁgmm&ne&mﬂ gide biffer QnEeing 06 0.4-pm. The
obt al

a end mat eri,al havi teria
o renesifle SrndEg E%ersyrfawg%ﬂiéfaol?twn?gﬁlﬁlegéc wrﬂ’@ Rk OWCA%S less
C Ok N umQdf 97 10h For BECmAteHAI WasWR370kWHR. % The FCC and
OCC slurries were then m xed so as to obtain a PCC GCC
blend material with a PCC. GCC wei ght ratio of 30:70.
ThiSe obdinBd sHRS, Y BEuRIAEED nlafrial fé&tﬁﬁ@?& ﬂlb?éﬁﬁ&{ﬂy dlluted solids

coating fornul"ati on nade up of the f oW ng
content of 75 % was then added to a standard paper coating fonnulatlon 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 polyviny! 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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proportions of conmponent: 100 partsPCC/ GCC bl end
material 10.5 partsSBR | atex 250.5 partssynthetic
t hi ckener 0.2 partspol yvinyl alcohol 0.2 partsoptical

[ jng agent The above coating was ad]
‘?@ﬁ‘gﬂ%glgﬁ ds content of 68 % and applied onq’gﬁs %"r}]@%)r%w
pre-coat ed wood-free base paﬁgr wWith a grammage of 71
g/m2 at a coat weight of 10 30 g/ nR/side. This coated
bape disup ef thuesatéd ypercal fcdaisod 709) Tygppeyssuper cal ender
under the follow ng cal endaring conditions: caknder
speed of 800 mm n, calender |oad of 200 kN cm and a
tenperature of 105C. The optical properties of the
coat ed paper surface are given_in Table 2, 20 Exanple
4-Exzplay v lstasiogioh fleperceiaceardisgta hainventions exanpl e
illustrates a co-ground FCC and GCC obtained by a
process according to the invention. A 74 % solids
c

hi’erde selidsipoptensf shrool graundasaldigmcartheinimpreseniing 8 sredian SCC
. oot . o |
UL LS ol Uts PSP o B 2oy
PGGts h mredianHGh dintmeter bAHH6 ther. iBiREC to 6€Edvaighieatio in the mill

A-d B 1ahl in 10 a di,a ml|l. The F o
GO sged. nd Ak scf, Bortne b JRE By i o A S PSP %6 and o
sahedim dianetemsf DI, Tile. findter cbhtenig weane then coptoand i the peesence of
cQz ground using yttriumstahilis zi.rconiumsilicate
o e Sor e, EPRBAE il BB s opo e G cora-
g rdon_ﬂifri_ﬁigg erc_:d?x(ijl_ﬁn bridd ghinding béads ﬁaﬁh‘lggfg rdciankidhd tiameter of 0.45
speci fi rindin S expen in order.to .
oS h CBOL oM BRs et A8 V5.8 YRS AP e Fie 4Pk SR i e
e dfet sialang 6f 641 sh. THe spbific dimEhg energy required to obtainas final

co-ground GCC with a fraction of particles less than 1 pm of 97 % for this material
was of 200 kWh/t.

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 0f 200 kN/cm and a temperature of 105°C.



15 in Table 2. The final solids content of this GCC
slurry was of 70.3 % This slurry was then added to a
standard paper coating fornul ati on nade up of the
foll owi ng wei ght proportions of conponents: 100

part sPCC/ GCC co-ground materi¥ 10.5 partsSBR | at ex
0.5 partssynthetic thickener 0.2 partspol yvinyl :

al i j Y: t The above
e i R T B R A
and applied on a standard pre-coated wood-free base

paper.wth ranunage of /2 at a coat wei ght of
1%/@@7%@8&8 u?"?%ﬁ?‘@ﬂ%ﬁ?g' paper was then
cal endered usi ng a supercal ender under the foll ow ng

cal endering conditions: cal ender speed of 800 m mn,
cdiaBlédér | oad of 200 I cN cmand a tenperature of 105C

e optTTal Proper T [&xamile £ NE€_coal €d pJiRkim@dl f ace are
qTFYA3tbn lopakRiat fnerthan 12107 VADI € 2. Product| dNesre Exanpl e
3 poREh MRGrBnepddubthtier i al Exanpl e 4: PJQC GCC_Co- Ground
NEES speaific Stfadetatemof gt 8@l char act er i st|i22¢/M3GCC dso
( ound product ' ,
Steepness factor of the final | 35 42
ground product
Median diameter of the final | 0.27 pm 0.27 pm
| ground product
Total specific grinding energy | 270 kWh/t 200 kWht
required to produce the product
Tappi gloss of paper coated with | 70 % 2%
a formulation comprising the
product
Brightness of paper coated with | 95.1 % 96.5 %
a formulation comprising the
product
Opacity of paper coated with a | 89.7 % 90.2 %
formulation comprising the
product

Table 1 illustrates that the process according to the invention requires less grinding
energy to obtain the desired fraction of particles finer than a given value, which leads

to an equal/improved gloss, relative to a process of the prior art.
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1.4 1.4 Steepness factor 28 28 FCC ciso (Pm 0.75
0.75 Steepness factor 55 55 End materi al
characteristics GCC dz (p.m 0.40 St eepness factor

19

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 2. The final solids content of this

subsequently upconcentrated PCC slurry was of 68%.

Separately, a 74 % solids aqueous slurry of GCC starting material having the characteristics
indicated under Example 3 in Table 2 was ground in a media mill using yitrium-stabilised
zirconium silicate grinding beads featuring a bead diameter prior to grinding of 0.6 to 1.0
mm. A total of 210 KWhtt specific grinding energy was expended in order to obtain a GCC
end material having the end material characteristics indicated in Table 2. The final solids
content of this GCC slurry was of 75 %. The PCC and GCC slurries were then mixed so as to
obtain a PCC/GCC blend material with a PCC:GCC weight ratio of 30:70. This slury was
then added to a standard paper coating formulation made up of the following weight

proportions of component:

100 patts 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/m2 at a coat weight of 10
g/m2/side. This coated base paper was then calendered using a supercalender under the
following calendaring 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.
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Example 4 — Example according to the invention.

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

the invention.

A 74 % solids content slurry of ground calcium carbonate presenting the
characteristics listed under Example 4 in Table 2 was ground in the presence ofa 48 %
solids content PCC slurry with the characteristics listed under Example 4 in Table 2 in
a media mill. The PCC to GCC weight ratio in the mill was of 30:70 and the solids
content of 65.9 %. The grinder contents were co-ground using yttrium-stabilised
zirconium silicate grinding beads featuring a bead diameter prior to grinding of 0.6 to
1.0 mm. A total of 116 kWh/t specific grinding eneréy was expended in order to obtain

a GCC/PCC co-ground end material having the end material characteristics indicated

‘in Table 2. The final solids content of this GCC slurry was of 70.3 %.

This shurry was then added to a standard paper coating formulation made up of the
following weight proportions of components:

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 agent

The above coating was adjusted to a findl 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.
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38 Fraction of particles wwth a dianeter |ess than 2
pm (Ye) 89.5 88.8 BET specific surface area (g/nR)
specific grinding energy 162 kWh/t 116
kWh/t Characteristics of paper édated with the end

18.1 18.2 Tot al

mat eri al

Paper gl oss (Tappi

90.4 %90.5 % Brightness R457 97.9 %

Table 2:

750) 70.5 % 72 % Opacity

Product Name Example 3: PCC/GCC | Example 4:
Blend Material PCC/GCC Co-Ground
Material
Starting material characteristics
GCC dso (nm) 14 14
Steepness factor 28 28
PCC dsp (pm) 0.75 0.75
Steepriess factor 55 55
End material characteristics ’
GCC dso ( p.m) 0.40 -~
Eepness factor 34 -
PCC dso (1m) 0.38 -
Steepness factor 40 -~
PCC/GCC PCC/GCC weight ratio | 30/70 30/70
Steepness factor 37 38
Fraction of particles 89.5 88.8
with a diameter less
than 2 um (%)
BET specific surface 18.1 18.2
area (g/m®)
Total specific grinding energy 162 kWh/t 116 kWh/t
Characteristics of paper coated with the end material
Paper gloss (Tappi 75°) 70.5 % 2%
Opacity 1 904 % 90.5 %
Brightness R457 979 % 97.9 %

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 grairi
size after sintering of the grains forming said bead of 0.4 um, 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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97.9 % Table 2 indicates that the process to prepare a
co-ground PCC/ GCC material according to the invention
requires |l ess grinding energy as conpared to that
required to prepare a conparabl @2blend of' PCC and
GCC, without any loss or with an inprovenent in
optical properties. Exanple 5 This exanple illustrates
the use of a process according to the invention
wherein 3 15 mnerals, a natural cal cium carbonate a

ghe &liaving Baterals Weth P rate and a clay, are

co-gr Chy, Wb SI8rr@ bf SR A adatbonge presaningamedian
oxi degg?'i ﬁ)\glbfrﬁ% {)Oggegg WIH?h gﬁceri a cont ent &% é)G %.gﬁ £ dr
wei ghtGG@ Hiatietes of 3.4t e andprsparepypg 04 e HielhhOYdvergt ot ¢ty

aver a raln,si i :hing of the grains
form g%@a&tﬁmggrgésgﬁa Bﬁqagxmﬂégﬁad a nmedi an bead
di anetaes1 BfsoldeiGontent PTeshoty it ameediemt RGG diameter pHR{ wm and

added to a coati Jormlation 2 e C
paper ,Pr%PﬁEth‘P?E‘gr@gLﬁ’t"f tg‘?yo‘gr W%@reogs%%d&%g%"%%a of

fol | owjcREGicBEri al s were co-ground : a 74 %

solids content slurry of ground calcium.car t ™
o1 65 08 RGPSl oSt s R G B RO BER ™ wnder
pr epar ' 2% wei ght  (by wei ght of dry 5(1CC)
of an tﬁ%rrlr%%%{]%lr@r of acrylic acid, a 51 % solids
content PCC slurry with a medi an PCC di aneter of 0.8

and prepapeg. ys¢ %G9 8t 445100y wei ght of
%Wﬁlﬁﬁéﬁ@#&@n@ﬁ%?ﬁ%ﬂ%ﬁ‘ea‘%ry|ai c acid, and a 68 %
solids content slurry of clay conmercialized by

HUBERTmM under 10t he, name L i Y i an- i
R ol AL TR, R 3 2 g S Gimce
Thas 504.8bnBOk insisfof Gt Bets tfustrdtiagshainveption the nmill was

of 72 % and the nedi gn- dianeter 15 ;

o crng foCCteigs DTS TP HG Y S PRVARE (e Thicvif total
g?&ga s copek€ents were then co-ground in the presence

of

e followng total additives contenf: . .
r espectdspestiyely 44 and| G2 eight :‘i{h?b% %‘ﬁeléf”y"%‘f‘gﬁa# matter) of an

m ner aﬁﬂﬁ]%cflﬁg}%r @%cﬁgicrh@m Raki¢nmarmelf%adityd ¢atboxglial functions are .

%ﬁgﬁt neutialieet b§ s@mm‘ﬁ@%%%%eé gﬁﬁﬂ%}%ﬁ@ﬁf gt of /690 wmol,
vl ot 08 a 3oSaRp&kitPlauaigd. 42 POl ydispersity equal to
L using ceria-comprising zirconium oxide grinding beads featuring a2 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 pm,

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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usi ng ceria-conprising zirconi um oxi de grindi ng beads
featuring a nmedi an bead dianeter of 0.45 nmm a Ce02
content of 16 % by weight relative to the total bead
wei ght, and a grain size alter siantering of 0 45 pm
25l eading to a coground material exhibiting a nedian
dianeter respectively of 0.4 and 0.5 pm The 2

f&h@ed TN A a%hélr(pvmWmﬁﬁaamxmwmammsm«hen
d to a standard paper coailgl% for}_{rw tion madeh g b
816 nare f oYDtisoli rRyiskienEnE  3EeBlh oRIFARMGT ¢ bnpBERTEalzes by
M co-processed material 11 partsSBR | atex (DL
co rcialized by DON CHEM CALSTm) 0.5
partssynt hetic thickener (CMC FF5 commerci al i zed by

5%* e SRR R v BLEGhRL ol R Wi of
@h t &l aigt agight of 10 g “ﬁﬂ@bmﬁm@t@&ﬂﬂe pagea W gensglendered

ER) 5The abpove c [ li.ed i
RBB LTSN Jaten ot KoL gy by SRk pecd of
398 ﬁﬁ{ gﬁl&n&f‘ 10h8 o1 MRS /nfighd afibinBeratund f@OB@se paper
was then cal endered using a supercal ender under the

foll owi ng cal endering conditions: cal ender speed of

300 118 0ehonith EDAA" exhBth0 mbdith idkcRiodt 024 LTHEs gibssrof the

the coground material exhibiting a
ropelied papeti surfice wap bf 8 % Tappi 15 angtd%DPBY 72°he coat ed

@per Sa;lﬂs{ngctﬁe g %oat%r% ant#RRired WIS pivis %6t Ld NC@5hav1ng a

g °34 coati1 ng manufactured with 100
RA¢disn difimeteFT0.4 an way of 78T anpi ai°amdt3é e BANGT3% urn was
of 70 % Tappi 75 and 35 % DEN 75. 15For the coground
materi al exhibiting a nedian dianeter of 0.5 um the

HRSBe BbgrbliRl ﬁ@t@ﬁ@lde)@ﬂﬁ@t{g s wieflian alianaeterodf B 94, Tegoploss of the

750 and 40 % DIN 75. B ane coating
neoster papes sedecsivas of 68 % /y "i‘H% %fmaaga&bﬁi ?ng a median

%f%ﬁénsgﬁ, Brehathd é&@ﬁn@ﬁlaﬁﬁa@@ﬂ%&ﬁﬂm 76 parth @Ba BWAT Maving a
median diameter of 0.4 um was of 63 % Tappi 75° and 33 % DIN 75°.
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20 24 CLAIMS 1 - Process of manufacturing a co-ground
cal ci um carbonate material conprising GCC and PCC,
presenting: a fraction of particles finer than 1 um of
greater than 80 % preferably 2 greater than 85 %
nore preferably of greater than 90 % and even nore
preferably of greater than 95 % and a BET specific
surface area less than 25 noz@pe characterised in
that it conprises the steps of : (a) providing at

| east one cal ci um carbonate material, wherein the

cgl cjum carbonate provided in,the form of an agyeous . .

o ds pRifgrS Tega eslings by erobt pelfum g sna Ry BB brising aoC
ophil PR byesitiny: at | east another mineral material, so

that for a fraction of particles finer than 1 um of

greater than 80 % the BET specific surface area is

less t haﬂg%}%flg%fle 8%17;1%1%4 rer gléfnr ?3%1}12&} %att@xa'iﬁe{n(:#(? %, preferably of

speci fi% &t on o

parti clg@satépdah I 95 UhbaC reféralyi f preawr ftin 80f%aahd @en more
of particles specific surface area 1s |less finer than
1 um ofprefershlyee! arenter tham®S ¥8an®/ g, finer than 1 um of

§é§§/¥ 2iah‘%‘??irj%@‘ﬂ%%eg:1658?%25?ﬁ2gEE?”gé % the BET
o the

and characterised in that it comprises the steps of

(a) providing at least one calcium carbonate material, wherein the calcium
carbonate provided in the form of an aqueous suspension, is GCC,

(b) co-grinding GCC and PCC, optionally with at least another mineral material, so
that

- for a fraction of particles finer than 1 pum of greater than 80 %, the BET
specific surface area is less than 15 m%/g,

- for a fraction of particles finer than 1 pm of greater than 85 %, the BET
specific surface area is less than 18 m’/g,

- for a fraction of particles finer than 1 um of greater than 90 %, the BET
specific surface area is less than 20 m?/g, and

- for a fraction of particles finer than 1 pm of greater than 95 %, the BET
specific surface area is less than 25 m%/g,

(c) optionally screening and / or upconcentrating the co-ground calcium carbonate
material obtained following step (b),

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

step (b) or (c)

2 - Process according to claim 1, characterised in that in step (a), the calcium carbonate
material is provided as an aqueous suspension, and in that this aqueous suspension
features a solids content from 20 to 80%, preferably from 50 to 75

%, and most preferably from 50 to 70 %.
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25(c) optionally screening and / or upconcentrating
the co-ground cal cium carbonate nmaterial obtained
followi ng step (b), (d) optionally drying the
co-ground cal ci um carbonate mat%eri al obtai ned
follow ng step (b) or (c) 302 - Process according to
claiml, characterised in that in step (a), the
cal.giryn.e Q&c@&ﬁl@é B ARRET bR, ehﬁrae&ﬁgédiﬁqha%tegremg WSPHE out.
suspension, and I n that this aqueous suspension
features a solids content from20 to 80% preferably

0 0
fzréog})?ogzg%sg%cgzg@@&ggg@{nﬁaé tog rc fi%% %b&y 6; Elglrrgc ecl)*istec? ir? Qha@step (d) is
chakralgrised in that step (c) is carried out. 4 -
Process according to any one of clains 1 to 3,
characterised in that step (d) is carried out. 55 -

Pr.ocess accordi.ng .t o _anyong,of t.hhe cl ai NCT

cRar TE0%ET SERTRE (AP HeOL BRcH e haf ot St i dacthat the co-
d gk g EfaBCC hd IFCC A0fbE Et%? (byisacpnaadted feaduedus medium, wherein
wherein the concentrati on of cal ci um car bonate ranges

2the eprgentrgtiopyoicielcivipicgrhonate rapgesi 2ntockt Hotbardsy weight of calcium
SGEoEhaE). rdrBiy o 30 (2 72%, 08 nlEpreRERLFEEL 0 R1Te.
claims 1 to 5, characterised in that the at |east one
R A B L -
raﬁgg id elfsfn%r%-xg / 'i)g ﬁa/m?ﬁr'% %fdg;%ﬁta}gljeé'enft PRt %/cgrgl;]jatiée % the total dry

nost prefera to 1.2 % is a
befioem] neueriabgangingffteen Gtep Ydbh)prefetmbly frofr 6ets 1.4 %, and most

" eeeha i 08 1 PA% Rl eford diPader 8RR Glep (1)

is conducted in the presence of at |east another
m neral material selected among fromtalc, clay, o
Al720Brocays @ecasdingit any e8¢ phelesns | t@Oacharaotesised i1 that the co-grinding

ac <N | ai.m 7 C ' i
c é{fgcﬁlég d%h‘% 98? @E@gd%tgg Bﬁg’f‘s X ‘S(r?llgdr%%%gt llé‘lgth% B?Esleépee of at least another
Cqnideel Batdrial §detql fs@icRomitalaf clhygadiOa MO h@rmixtures thereof.

material selected anong fromtalc, clay or m xtures
t her eof 9 - Process according to claimS8,

crar %E@afsiaégo‘#d'kxg 16 Bdim YNEhL Qi A M Eﬁt @t c%nﬁﬂ%fo?%c and PCC

25during step (B) I's cohducted in the presence o
t alucing19ep (Pr oxc esrsluated oind thegpieserck adfimat3]leagtharoslodr emirseal material

in that th - gr i ndj f. GCC and PCC duri ¢ %
:§e{?sWd@a°§a%f%¢9{#ncwg)églﬂé@r@rtﬁgﬁea oC during step (b)

9 - Process according to claim 8, characterised in that the co-grinding of GCC and PCC

during step (b) is conducted in the presence of talc.

10 - Process according to claim 8, characterised in that the co-grinding of GCC and

PCC during step (b) is conducted in the presence of clay.

11 — Process according to any one of claims 1 to 10, characterised in that the co-

grinding of GCC and PCC during step (b) occurs at a pH of above 7.
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26 12 - Process according to claim1l, characterised

in that the co-grinding of GCC and PCC during step (b)
occurs at a pH of above 10. 13 - Process

according to claim 12, charactZrised in that the

co-grinding of GCC and 5PCC during step (b) occurs at

a pH of above 11. 14 - Process according to any one of
C'l@'@ro%&s%c@@rd}%g@r@ﬁhﬁﬂ SRfratRribditin 1t the golohiading of GCC and
co- gri ndi ng of and PCC in step (b), the grinder

c dicduringstep Glofewss atapld of abpyerl&i ure rise to above

60C, preferably to above 90C, and nost preferably to

10above 100C. 15 - Process according to any one of

c113i BrokedsOackdrding@r ASHET2, Sbdracteribéthin thietheb @inding of GCC and
fraction of PCC relative to the total weight of GCC
afEPdaingstep Grhoteurs at DpHaf abeverldr ably from 20 to 80

% and nost preferably from30 to 70 % 15 16 -

Process according to any one of clainmns 1 to 15,

c har-atrakeisatording hainyt biee edelgimantlitond3 péhactCerized! inP®@t during the
during step.(b is, conducted in the sence Q
céaOrstftsimgaPﬁKﬁéCszcSﬁ%%m &Jﬁpdéb)gllﬁ%(ﬁ%‘?gerbg%gmﬁsare subject to a
ar, . d ogce
e e P gl By o o of e nost preferably o
t bove1@0°Crei ght of said bead, preferably of between

15 and 18 % by weight relative to the total weight of

sai d bead, and nost preferably of approximately 16 %

bYI SV‘EPQJ&ESSr &lcaidinetol syt R $OEl@mEkDa, ﬂfardi;wrﬂecb ﬁﬁdmat the weight

25- an average graln size after si nterl t he
grfaaQﬁlanerl?fiGgebm’@l thhedtotadfweighisof R&IC and i from 10 to 90 %,

pr.ef & h terably of

| Y& f%i%%ﬁ dtﬁ\%ﬁ) % WOQFB OGS aégg?ro ?Zg /260 claim

16, characteri sed in that the beads have an ori gl naI

30di aneter prior_to grinding_ of between and

M0 pripessa icgordingper HeAn Of clias 1 1§ hin Cha??teﬂf%d B that the co-
[ b e | coR @R, 5@5}; -

an%% S%gggggérgcétﬁg]rfggdm% ﬁgl?t(gf 1|§sC 0gbt aldn§dﬁ%y e of ceria

pr@nessing eirosrdimngxide grindingiteead$ acgradisg media, siith beads haVlng

19 - Co-ground cal ci um carbonate material conprising

GCC and PCC, characterised in 5that it is in the form

of an agugUSNEHE BERSIREh 1PRRPENY4 BPiweight relative to the total weight of
said bead, preferably of between 15 and 18 % by weight relative to the total

weight of said bead, and most preferably of approximately 16 % by weight
relative to the total weight of said bead; and

- an average grain size after sintering of the grains forming said beads of less
than 1 pm, preferably of less than 0.5 pm, and most preferably of less than 0.3

pm.

17 — Process according to claim 16, characterised in that the beads have an original
diameter prior to grinding of between 0.2 and 1.5 mm, preferably of between 0.4 and

1.0 mm.
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- a fraction of particles finer than 1 tun of greater

than 95 % and - a BET specific surface area of |ess

than 25 n2/g. 1020 - Co-ground cal ci um car bonat e

mat eri al according to claim 127 characterised in that

it contains from20 to 80 % by dry wei ght of cal cium
carbonate material, preferably from40 to 75 % by dry
W@Bg@o %{Ju&?beﬁ&lﬂm %&ﬁ%@teﬁﬁtc‘%mp@ﬂsmgmﬂiﬁéﬁ’CC characterised in
prefera from60 to 70 % by dry wei ght of cal cium

C &b (tnabbtamad byitled pro¢se according ¢r aunehecictdimml dald Bonat e

materi al according to claim19 or 20, characterised in

that the weight fraction of PCC relative to the total

e bgltto-gbufdtaldineh Eforate thaeal1dnipRisH@ECOral @0 kiaracterised in
from20 to 80% and nost preferably from30 to 70% 22

- ti@pitgs buthd form ef amamgewsolvspaasiont esatingccor ding to

any one of clainms 19 to 21, 20characterised in it

presents a steepness factor of at |east about 30,

pr ef er alft4¢tion ofpartieids finetxha 1 Mh ofgrcateithitn P ef,andbl y

of at |east about 45. 23 - round ,cal ci um car bonat e

mat eT i @|B%Eazﬁceﬁq@rfasearﬁ90’6}?és NP 19 to 22,
characterised in it features a d50 fromabout 0.2 to

about 2.0 pm preferably fromO0.2 to 250.8 pm and
prRef-at@ptoynd calviuab carbofiht® mateviabhbwotdifg tbclpim 19,4haracterised in that

Co- ground cal ' um rho ter accor d| n 0 _any
o dound o2l 5) UG, ongt o, TRt Bl sAECOrlaR L8R prerably
aW Ud 8 Uﬁsp‘?fmy Ry SRR JFcaRburh %?Jon@t‘éemgﬂeﬁﬁle lafidl &Sbst preferably

and or grinding aid agent, such dispersing and / or
grfrcmtd bBItp 20 t gént weightng cplcase aarbprateowial.ght %
relative to the total dry mneral material ranging
fromO to 2 % preferably fromO0.2 to 1.4 % and nost

praf.ecaltotntr@AmBidn Taftdndte andterial 28catBing t@(blﬁmOLm& 20 characterised
cal ciumcarbonate material according to any gne

clinithas thegweightlractionaf 2GiCeralagivg to ther it Wekgit of Qﬁ‘?yand PCC is from

b B335 16 739
10500 SBRR RO i A A S T HIGH G SRLARREIOE3] € 79%
Co- ground cal ci um carbonate material according to any
one of clains 19 to 25,
22 - Co-ground calcium carbonate material according to any one of claims 19 to 21,
characterised in it presents a steepness factor of at least about 30, preferably of at least

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

23 - Co-ground calcium carbonate material according to any one of claims 19 to 22,
characterised in it features a dso from about 0.2 to about 2.0 pm, preferably from 0.2 to
0.8 um, and preferably from about 0.25 to about 0.45 um.

24 - Co-ground calcium carbonate material according to any one of claims 19 to 23,
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 %, and most preferably from 0.5 to 1.2 %.
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characterised in that the slurry water features a
Zr02/ Ce02 weight ratio of 4 to 6.5, preferably of 4.6
to 5.7, and nost preferably of 5.3. 27 -

Co- ground cal ci um carbonate ne2&rial conprising GCC
and PCC, characterised in 10that it is in the form of
a dry product, presenting: - a fraction of particles

fipger Céjé%hn@ dBigh cﬁﬂﬁﬁﬁ@rmﬁtgﬁﬂ Reorfing2iddary ¢heBiTclaims 19 to 24,
specifiC surface area of less than 25 nQ/ g. 1528 -

C@hgnaouﬁnebdaal thatuhe @mowatteepasaccbﬂuwghaaaé%um pigvq epntains less than
cl racteri he wei ght fraction of
Pé@OH]EP’é‘t‘? \% e 14 fis ﬁ’&f‘&ioa 8‘;‘%62& GCCgand POC i s

from10 to 90 % preferably from 20 to 80 % and m)st
preferably from30 to 70 % 29 - round cal ci
ca%boﬁat@oufdt ealdivm cackanets lﬁgtet’lél %qcaidm& @y o of laims 19 to 25,

oRRLALBELE FLRREIR AL b oPLERERLP 2205 SOPRRIRLAR BF 4 o 6,
anglefRsly §feb e 8] amd)zhoatprd:feabty @it 45. 30 -

Co-ground cal cium carbonate material according to any
one of clainms 27 to 29, characterised in it features a

d5f, f f P t
0% | ORI it ok B B ELEAOR Mrccc
0.4t itinin #ie forrof grdoyjpxdaduetl, piesentingr bonat e nat eri al

according to any one of clainms 27 to 30, characterised

inthat it features a Zr02/ Ce02 weight ratio of 4 to
6. g’ -pra'.eﬁ‘%tﬁ‘)lﬂldf leftlcfes(hrIePt}ﬁnﬁ ulod graater thinefsehadidy of

5. 3. 32 - co-ground cal ci um carbonat e
mat eri aaBEEn?pccnﬁc Bﬂgf@@r@mﬁf lesthanckondigng to any one
of clainms 18 to 31 in paper, and notably in paper
coatings, in paints and in plastics.
28 - Co-ground calcium carbonate material according to claim 27, characterised in that

the weight fraction of PCC relative to the total weight of GCC and PCC is from 10 to
90 %, preferably from 20 to 80 %, and most preferably from 30 to 70 %.

29 - Co-ground calcium carbonate material according to claim 27 or 28, characterised
in that it presents a steepness factor of at least about 30, preferably of at least about 40,

and most preferably of at least about 45.

30 - Co-ground calcium carbonate material according to any one of claims 27 to 29,
characterised in it features a dso from about 0.2 to about 2.0 pm, preferably from 0.2 to
0.8 um, preferably from about 0.25 to about 0.45 um.

31 - Co-ground calcium carbonate material according to any one of claims 27 to 30,
characterised in that it features a ZrO,/CeO, weight ratio of 4 to 6.5, preferably of 4.6
to 5.7, and most preferably of 5.3.

32 — Use of co-ground calcium carbonate material comprising GCC and PCC
according to any one of claims 18 to 31 in paper, and notably in paper coatings, in

paints and in plastics.



