PROCESS OF MANUFACTURI NG VERY FI NE CO- GROUND CALCI UM
CARBONATE MATERI AL OF THE GCC AND PCC TYPE , OBTAI NED
WORWDWGTHY AND THEIR USES 5 It is an object of PO®I1B2006/002649

present invention to provide & process to obtain a

cal ci um carbonate material conprising GCC (ground

cal ci um car bonate) and PCC (precipitated cal ci um
PROCESE a0 ORSUERCTUR NG WEHE FIRE (OSCREPDORICAt? dAGRONFSIE MATERIAL OF THE
GCC ANpUPHIETYRE, GBTAEINGS, PRODUCEX NPl BIHIR TdE8 paper industry.

10 It is also an object of the present invention to

provide a process to obtain a cal cium carbonate

mat eri al conprising GCC and PCC, presenting a fraction

of particles finer than 1 mm of greater than 80 %

p . e t. %0 r . .

S O Bk e pleSins ARR (8 oD £ REGEER ¥blp g caleium
t imbm&ﬁe ﬁfa’t/eﬁﬂhbcﬁaﬁﬁxgﬂ@@@i(?oﬁn& Uﬂlﬁﬁ&?eﬁbc&&td} Ifa.mﬂ @fSZ’SZ (precipitated
than 25 .1 en the fraction_of particles finer |
t fRagtup %rﬁfqﬁtfa-r & Bratarizhis aprogriaie, Prapsy 18 geymbes of domains, for
SeHhBACIALE Bape? iRhBfhrgrabl y less than 25 n2/g. \Wen the
fraction of "particles finer than 1 mmis greater than
90 % greater than 85 % and greater than 80% the BET

specific suyrface area is.pref.erably lLess than 20 /q, .

10 PRIk R E 4 Boert bR plovis g prosass 0 oBkeinY calcium
r @gRantd Malevial &HptisndBUES il PCEaGTeseRiftP Eabi®n of particles finer
properties of paper coated with such a material,

nidemB| ymiod greatersthert 89 %spreferably of gtester siranolsj Yemaye préferably of

PEBRED b BYSB AR B Y R SRR 40 SPIE R T it

véurface hea abegetam25indned 25 granul onere
1 characteristics, wherein GCC and PCC are co-ground,
5 possibly with at | east another mneral nmaterial.

AVBh e ggétﬁ) LofYartidl& RiE IR 1 ] HY%;#&%& thh£85108 HBBET specific
co-ground cal ci Um carbonate nateri I.e. I aqueous

nfunkace kres lisiprefarsbly dess diani 25gm?/peWen greofiantioSGE partitle®@@er than 1

a;,rt]rgl 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,

20 respectively. Such a material leads to superior properties of paper coated with such a

material, notably in terms of gloss.

It is also an object of the present invention to provide a process to obtain a calcium
carbonate material comprising GCC and PCC, with the above mentioned
25 granulometric characteristics, wherein GCC and PCC are co-ground, possibly with at

least another mineral material.

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

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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30 dry products containing the co-ground GCC and PCC)
obt ai ned through this process. Another object of the

wonresasiseb nvention lies in the uses of such preduvaBmoé/m2649

any sector nmaking use of m nergl material, and notably
in the paper, paint and plasti¢ industries.Many types
of mnerals are used in the paper coating formulation
for the paper industry. Clay has traditionall y been

used for this purpose due to its | ow caqst reI tive to
oMY Rinse rof] mplere #FS Uskdh ik ithamPaRer pensbing foemeasion for the paper

o olfdjf‘bf}g' %gmﬁrgﬁﬁ%@gvbg&gg%éil ﬂ)# t@lgs}ﬁrg&t@ Ql'gg lt@ﬂgldwsco st relative to

prothee mihesal gigmeiwe. fi nal product, such as gl oss,

opacity or brightness. Cal cium carbonate can be of two
types: ground or natural cal ciumcarbonate referred to

AL Abm @t{x‘gorﬁ&’ef‘g@ﬁd)% 19ru59& ea@'%tﬁ al @&tlﬁglﬁdumhn p1gment and is
carbonate refer CC. Gound clum ca bonat e

i swtzhlyckaowcar mmnavaesommﬁ aﬁ' theabpfical rpromtuﬂsajf the finglawpduct, such as

su h as |inmes e or halk r essed

Doty BBt R RO PotA g DeHA O G Bipund o natura
c hIeiudcEBHRAE Adf8TéBodas Ot "Rl FathetiBbe bfe@ip1ta&ﬁ'lﬁfcﬂiﬂ1 Yarbonate
obt ai ned-- by precipitation follow ng reaction of
caefesrd 41 de and |inme in an aqueous environment.
This PCC may be rhonbohedral and/or scal enohedra
and/ or aragonitic. According to the needs of the nman

sldroligticaldiuinhaartiinate ik balgiuCearbonaRCbtaiyd &det ﬁdtmfahbdu)‘ces such as
be surface treated, for exanple wth stearine.

maiesipRgy &arblpeareclinlle @@eﬁTQ?%SGdttbrOélepﬁ JreptiRent L@pph @g grinding.
g?ﬁ dﬁ@@&g c%%:éutﬂv' éalﬁbdﬂagée 'isg A 3 fé%%i;eﬁ ik tuabzgﬂ%géeﬁobtamed. by
plpeem'mtatuon lfdihmpag)ereacmmt icrfg cﬁmonuldm)dldmsandi Ainog di@r aho aqueous

C SATERRor s BORY et e shempaioBr Ry oF Sedsmihnde! for aragonitic

bqstd&ofmgl 1@ thaNgbeld QF1 et ﬁx"aﬁdskﬂ?édc i rﬂl@%tbQHﬁt &dd o-"BCC may
paper industry include, for instance, " PCC o GCC,

fadd@pgalbebeesmfam ﬁgatcfblf@n erample Wih atearinth o ce in
al kal i ne conversion” (published foll ow ng the Novenber
1995 28th Pul p and Paper Annual Meeting) and "GCC vs.

P®Gr amnlyhRars, there has been need to supply the skilled man in the art with mineral

slurries comprising GCC and PCC, since it may be of interest that both be present in
the paper coating formulations, in order to regulate more precisely the final properties
of the coated paper. Publications referring to the use of both natural and precipitated
calcium carbonate in the paper industry include, for instance, “PCC or GCC, factors
determining calcium carbonate choice in alkaline conversion” (published following the
November 1995 28" Pulp 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
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primary filler for uncoated and coated wood-free
paper"” (Tappi Journal 2000, 83(5), pp 76) : these

woubd7iocedsh ons refer to the properties of PCC GECrhBmnean2649

for use in paper industry. In3"ChaI k : a calcium

carbonate for the high-filled sheet"” (TAPPI

Proceedi ngs, April 5-8 1992, Papermakers Conference,
Bankit?infldensd emgagdotand prinbgloss™ (PalpT &, PapeT AarhdaP2864,105(9), pp.

el eGB! OB B R B 7 00 e
&%‘Sé@!es iqalltgl@r{ﬁl %B‘é%tdnﬁ'fm\% bR sk hgFeshigdid e E%e I GiBarA®inderlines that

I nal | “Coating structure with calCium . i
cthesropdicating rmppees ambeloug ta the tesbnicel ackgrepad ofifhy ipyention, since

S ek R AR ST B 0 RREEL o g s

QEewanst, Féde SMhaRRRL1IAHRRS tdatiedr tevedlublé Be-giihasg odbdth GCC and
print gloss is investigated. The Applicant underlines

tRGE, endthe fyoben pessibdiie tappisiy 2 co-gseunsngrofectitp@ given fraction of
t nj . nd _qf [ QR . Since they

B bt PR B Behs ot B oAb Blony G2 andt poc

for use in paper industry. However, none of these

publications teach or reveal the co-grinding of both
hofyethercetereficg to e nagr ohte silked B iy shetaefgta pRgfoye gome of the

COAA - DI ' ragtd ' , leGRilled
BRI AL gl Y52 L1 AS PR S8 o it o
f tor inpprove edmee efitle omtidahprapesids of thérénslkproted, swoh asngloss. Faced

B 3 s o S o ey e 2HAPP PG THoGaEeDy of g minerd
Skatté:8 disBR M tiee b?éf QU &inporRmAfatibReisoPthiedh JITAMANikipSfance: the
of the final product, such as gloss. Faced with this )

r Boenieseofihe mingral wikitér iedhraeln comnected veith ai iropvovernent e e optical
firnen S S gf thetﬁ'ih neral matters used in the paper

8PP lﬁsf) ‘ihﬁﬁf’% B¥is a criteria of main I mport ance:

the fineness of the mneral matter is largely

connected with _an inprovenent in the optical . )

phoey ficastherskilied regntrethesaplrowy RP (% &ioeyhich gliscloses a slurry
S&Hs}sﬁﬂ %?Q/a'te{?, éogﬁnércfall?'ﬁ@mb@o?ig Sstht %@ch\lﬁt%hts the dissociation
di sc os%sasurry consisting o Bvater, co rcially
avhidgghineerated pgipsent imhihe hslprgy end s aggiemdiagslo chdonaercontaining

gf. agﬁl ?vﬁéaﬁéaggﬂgis getdgsttlal i(ot&ir}ﬁivﬁ—lé&lr AR %y 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 deals solely with
natural calcium carbonate of the calcite, marble and chalk-type; moreover, the
invention lies in a dispersing process and does not teach the grinding of the abovesaid
carbonate-containing pigment. US 2002 155 055 addresses the problem of reducing the
width of particle size distribution of calcium carbonate compositions for use in paper,
but is exclusively focused on ground calcium carbonate, as recognized by the inventors
(see [0007]). The proposed solution lies in a process comprising the step of forming a
dispersant-free aqueous suspension of natural calcium carbonate, wet-grinding the
suspension to produce a calcium carbonate composition having steepness ratio (A) and

aging the suspension at temperature below 35°C to produce a calcium carbonate
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pigment wth a particle size distribution in which
80-99 % by weight are below 2 mMmin size, 50-90 % by

wori@gBisas e bel ow 1 nm and 0-10 %y wei ght ar ePOEIBW06/002649

0.2 mm a steepness factor (rq{)io of dianmeter at 50 %
by weight to dianeter at 20 % by weight) is of 1.5-2.0
and a porosity is of 45-65 % It is clearly that this
| gonepusition tdeRlgstaephek yativ (B) smatlerthin thelratiaih)e &r thimdacyment, the

of the calcite, marble and chal k-t nor egver o
| HoRBAETSOMCIor 4 dgtined 281Ta0 81T APBIEE OT BERAHEIE ifh@’ﬁ% % mass

t r 0 0
SR UP LR kDS RONEERLT g g 23 s s, i e s

adidmaemsh’apremn@hsmgﬁ Sedeghaph™g t he wi dt h of
particle size distribution of calcium carbonate
conpositions for use in paper, but is exclusively

f PRAS ark 9150 PHOHAY d6AlmédiivaRhRARKEh (RS utesD@Niantathonate of a
the inventors (see [0007]). The proposed solution lie

i singlegypcesef b@j]mypem(ﬁ@ hed BC@ﬁ)lgql s, dnrﬁon@mgtlon with at ?east one

d ; f ci
I 3 ‘{{:{%@erﬂﬁ,\g]aﬁarr gabfyﬁlge{%)iﬁz :Oaglﬁ Sd?%:}]dlﬁmgbgo Oéia%&iléi'r%lues for
Cﬁe%é%h@@rm&ﬂﬂbﬁe@ﬁ'mﬂ%ﬂ' o /rovdfrie Sinscpload SWOR2003 / 093 577

(A) and aging the suspensjon at tenperature pel ow 35C
tcaphasdh@telram@ar tq mr@w E@ﬁ%\m@@%&ygbm@ﬁ ﬁgf?rﬁ@othness of paper,

t e%ﬁ‘gé O@a%tl&ﬂ%fe éll‘t?eru Pé;?eg ? fonlnﬁlatlons These

ness
ROGHS cngrize arﬁrstfcohi'mnaﬂ[ Whmhes PCﬁl dnidea SEEOI% mm}mnent which is

?'ﬁzozgo%‘s P B0 PN Rl IS BB SPal o 25
?éﬂb? t Yds90, aorsﬁcﬁrgtr dd¥ht, WHISK §s @ BC@! 1ffing a spherical

pr| art ocunent’s which deal with the use of cal cium

Cpamlo}eedhepemndaa ssacmgi eomgcpwnbwhxgh iboptecesppdparticdaedrydrous: kaolin

mccﬁg?hg r%;”z Sthéipg (%?ﬂf#g {}1 a\émgérrp%%n elqglﬁ\{sil e&?@ Cll'tl%[l:o&lgl% ter of less

SEHHR (pf‘Phi %thfrst\é@hﬁbgﬁerft FhidhB aSHEE ﬁﬂ@&%ecfo@dtc@fnpoﬁent which is a
each nateri al or of the final blend. WD_200

3/
ogmosmdtmmalgtet hﬁimuﬂ kaglieieqlay daving: v shage ofastor “less than 25.

(%re ‘?fd 9B E 3&3%%63%9&%2?& fln?xfovp ?r&e%ptwﬁpﬁ%béﬂh@s of paper

€ prgnen
caﬁd lpm.tdbﬁlitmﬂfapapenmaﬁﬂge,sg ipiagnemageoe® npuss daalif hagng a mean

ORIl LSO a8 ot SRR Ml co s
a5 RBRGinaA6H WittCinoRier AR lsudP a8k, @alcium 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
carbonate which may be either GéC or PCC, wherein both particles have a median
particle size less than 0.8 pm, and a steepness factor, defined as 100 x dso/d7, greater
than 38, and wherein the kaolin / carbonate weight ratio is of 40/60, preferably of
50/50, can improve the optical properties and printability of coated paper. While the
latter three documents refer to the use of blends of calcium carbonate (possibly of both
the GCC and PCC type), and necessarily kaolin, which is not a requirement of the
present invention, they do not teach nor reveal the possibility to co-grind PCC and
GCC, or even to the possibility of co-grinding kaolin with at least one type of calcium

carbonate mineral.
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st eepness of at least 20, or a first conponent, which
is a PCC having a spherical particle shape and a

weecerdisgsenponent which is a processed parti cubPar@B2006/002649

hydrous: kaolin clay having a shape factor at |east 45,
and a nean equi valent particle dianeter of |ess than
0.5 mMmm or a first conponent which is a PCC and a
second conponent, which is a processed particul ate

R AR B 0B B 5 By SR eating it
| B Y 6f Mb&uRP bf GAIC AHIHET ol for R8® BT papRflformulations to enhance
printability of paper coatings, it is advantageous to

usmaeiche pptical pregedicprebific sasted pansrsi ze of 0.7-3 nm and
W%J ?ﬁ%l%r%%f d%glols?%agt mg ; g: H)'Trlspxlteéggn ];ah lﬁ%ﬁ%ng | (gchqposition

used T n conbi nati on W t h ano

OcainsilsTiﬂg #intdhe P@/@dﬁ@lngad Kadlian @ﬁmret ﬁzm akighaobleeathan 1.6 pm

Fi na WD 2000 / 066 510 teaches, that_  pignent . )

C%Wp?bdqc'r badng apedian pyytiglesizsy Wfslgﬁt pf ¢es %@@qi’n pm, in a weight
b I cal e :

g S0 1 CET 0 52 %0 3P 1 Bk nB1caD iyl sbidn eveptu fraction

pafi fine lpegichea vabtaned diaathepaotdss laecaiing toeths ihhariod. Blevertheless,

nmm_ and st eepness .factqr, defined as. 10Q. x d3o/.d70,,
gremplss G e Sieaey B s W g Ghis1es Ty g is argerly

W@ thahdbiog 1s of 40/ 60, preferably of 50/50, can

[ nErove the optical properties and printability of

cloBt £ 12§ 5k discips| & cathendtaifiller and pigmad ouithespesifredfparticle shape
to the use.of bl ends,.of calci.um carbonat. ossi bl v .of
o5k s, g g Rl pEf e IBRR SRRy OGRS of hiRhess and
Willl&rhcoingenfl Buch ch@tite STIRAhndpighttat RARSEOMboRsER Il draBundiparticle
they do not teach nor reveal the {%ossi bili

ty t
cHuape. meradicnt Beter Grtio of pagiptadipmetenin pEsa; %ly A 2& yreight %) of 1.1-
e ) . ) ! i _
CEaalBRORIARLIA Pt Uyl 7%, oS R Bl 6951 Mo om
| Sitenitd; and dvemige swutidtial pacticko dinmesérsradginlsi igmvo.4hot hé pm. This

use of m xtures of .and PCC, naotably for use jn
CIES LR 8 EnRas oo rbéertsippf' Safotum carbonate

PARAES WhsreT0 % NE10GREABIPIPA by WOWRAM afe RIS tRROL um.

i scl oses a met hod 'f or preparing a pignment conposition .
cloinellst Wiy 2064 ni 25g79PaGclaes pertiaulnted pigmephicoinpbsgtien,zeseful in
blyap\é\ﬁl&rrﬁpngfngl Y %I?‘sttpr}grrr]ler:lf V(xs/h{(T:H1 is ground calcium carbonate and a second
pigment which is precipitated or ground calcium carbonate, the first and the second
pigment having different size distribution steepness factors (100 x dsop/d7). 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 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 um.

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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and a GCC having a nedian particle size by weight of
less than 0.8 mMm in a weight ratio PCC to GCC of 3:2

woaodr/d186ht does not teach anything about an eremuB2b6/002649

fraction of fine particles obtgained via the process
according to the invention. Neverthel ess, exanples
denonstrate clearly that the weight %of particles_
f Brealomely beipgrachicved e erigding i dry pegh/ 0 agpeqys medipgHowever,
5 i ar. f [ .\ .
e R IR R T RRCh e bpoclea S, BletiTRlind it peC partcls
\(l:mmiiaips@ gndparust g}ﬂlssieqmnlﬂb/gbe maag'glgﬁnerﬁitegr @ﬁ}o@fssfesl iln order to de-
i teness an iller content. Such carbonate filler
PRI G U ALY IEARIG e e BPPIY, aclptn T 20889 505, TP
asg1 auly ent rods! &t | i LR Shd
50 / 20?3%@?%2?@@06(& &Il% QE%’%@& ?“Sg 0 tl%%ag?taﬁg}/ ir by the
f adtbtiont rdndd-agglothesdipardgentseshisi adeitidrh atepO répresents an  additional
rangi ng .from 0.19 and average statistic particle .
cPaRaren  BRoPab proeE HEcHSLhe Tha sed caneriom this do-
hedli6RbRY hhdkodtefRASS @h&e&.omagjy Whéh @&%ﬁ@ldﬁgl GCC and
9 y

ah,
cal ci um carbonate particles where 70 and preferal .
oBCons oppgseddd genaraiely erinding eatinpomponent Piersb [bjendiag, in particular

. di.sclo arti.cul at e, pi nt . .
e Gl theShekif B R S Da R iR heggatir,  surprising
pingreasd invdtindling &fileatindebRhe i THiaPsiReTR @efytequisRICdWbtain the
pLgnent which is _precipitated or ground calcCium
cﬁ\%dﬁa@l@ﬁs VHB & desied dragtieme! petisled fisiey thanta Biven vglue) has been
(%g§$vgﬁt size distribution steepness factors (100 x
d3o d? ). More precisely, the clainmed particul ate
pi gnment conposition conprises two pignent conponents.

The.fj.rst. conprjses, particul ate arhbonate having a .
sgg é‘?:dﬁceai%d ‘%@%Dﬁl}‘e‘ﬁf is fonegd to mequ%ggg@&g dnAGiRdAP gEgVith mineral
PGt thmPrisih 8 98 f ¥ | - :
D S A RPCTOL B gl BIER L ol in e cot
4¢ffiswnt way irsonder tboavaid) noBblyathe alditomel ¢optly lsepAfuleiagghvmerating

hSel.ose a bl end of cal ci um carbo 0 th types
\?Vrl!)]ééééls 85°5 3y ™ ece\%ioglﬁ{m%?’ Wlﬁ@gﬂgﬁcséﬂ%ip ﬂ ve a nean
di ameter lower than 1 mm Nevertheless, it clearly

appear s that these inventions are based on the mxing
o‘? aﬂgf: gresent invention, a new process of manufacturing a mineral slurry comprising

both GCC and PCC, without the drawbacks present 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 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 a BET specific surface area of

less than 25 m%/g.

When the fraction of particles finer than 1 pum is greater than 95 %, the BET specific
surface area is preferably less than 25 m%g. When the fraction of particles finer than 1

pm is greater than 90 %, greater than 85 %, and greater than 80%, the BET specific
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GCC and PCC cal ci um carbonate types: the skilled nman
encounters new problens. Finely ground PCCwith a

woeod7assegr anul ometry i s conmonly desired, PCT/IB2006/002649

sai dgram | ometry being achiev by grinding in dry and

/ or aqueous nedia. However, after this grinding step,

it has been observed that the2 resul ting fizne PCC )
paurficelaes is pir¢famably lassitham 20 ns'ih Jergulant 1§ nég, and less than 15 m/g,
de- agcg.l o&erat ed (processes in order to deaggl onerate

sHERY VAt y ground PCC are notably disclosed in JP

2001 089 505, JP 56 104 713, US 6 143 065 or US 5 279

663) by nechani cal neans and / or by the addition_of

d-iagfinotrethat pengrallyentcompatible GEE growmd &t efrackion eEpartigles finer
di t i, onal in the P t :
F PRt G0 BT R BB s TG R TRTECT S,

in a cost-efficient manner. Finally, when co-grinding

GCC and PCC as opposed to separately grindi ng each )

c fase peasisely ithsy inventinneliggi in ¢, PrPeesp aF MaghfagirfEdncgiongd calcium
t LE G [ a. - I :heads descri bed

B R e

efficiency (decrease in total specific energy required

to obtain the fjnal .prqoducts wth a.desired fract,ion
of par @iigchgnqujn@nlqlg%%ngr Hage %Iolﬁéfeqji%fst%ﬁ’éﬁ % preferably of
obser v theg‘stgtrl{‘ l@:SC%t, &R0 BRYRrabl N OF Gréaterd AR €3h }%’, and even more

provid ed man i'n the art wth mnera

sl ur ri peferebiyrof greater BlonP56arwhd PCC f or use in paper

manuf ac ing,..and in a cost efficient way in order to
avoid, a:‘?’ﬁgﬂ%ﬁ ctsﬂgla‘éed‘?ff’? P@ﬁ%ﬁt %zé F’y} &tep of

de- aggl onerati ng PCC as necessary in the case of

simply mxing of GCC and PCC. Via_ the present

i paid Pracsss beingehwrastesised in ot kperoprases tha sieps@fii ner al

slurry conprising both GCC and PCC, without the

drawbacks present in the prior art, has surprisingly

beenaj ptoviding lat Ragtrodeeakin esrbbnate mptetd septioaally imethe form of an

preparati on of co-ground cal ci um carbonate material of
t he GCRIHIRYS PELCRYYEL, presenting a fraction of

par ti§ LeSrhiRg GO and M opfiois Hifl at 1dRNa B bhelinineral material,
pr efcg?agl%)r} o@%gr eater t hénﬁtg% %§ rlmr e pr e% erably of
gr edick optitwaatly30reening 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 (¢)

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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% and even nore preferably of greater than 95 % and
a BET specific surface area of |ess than 25 n2/g. Wen

woOher7isessdi on of particles finer than 1 mmis gCEABBNG/002649

than 95 % the BET specific sugface area is preferably
| ess than 25 n2/g. Wen the fraction of particles
finer than 1L mmis greater than 90 % greater than 85

ogeraratelyreinding eash rogurvnentiimey Wending, iioartiadar whemusing the
aﬁf’cj’e{ A ﬂhéoﬁtdi@ﬁ%&%gﬁnd%gmﬂ%/ lgereez%fﬁle? 87 %shl%gsﬂ’xg 1%%1%95«3 in grinding

respectiv
t bifitciepen édexkdaye iratotad n;pecnﬁb bﬁer@l&@ﬁx@ﬂ nel obRirptherfael bvducts with

rti han 1 mm | eads to a BET specific
@Fﬁé @@%P@P@&M beenphsaredp/ . More preci sely,
the invention lies in a process of manufacturing a

co-ground cal cium carbonate material conprising GCC
ahe PEQlicant eeeutd 1iheg alse t@ rrfem&iom IE®n0 850 &&} tvtittedistliomsran aqueous

t 1 f h 80 9 t
Ry g B Pe Bl ek 127 L4t ool %gﬂn@@trgéfrg Gemprising 2
eMSRuRFIFP QT ShEh %R"cé(sa@f re@ﬁ&ﬁ’é Q%enﬁ %fbhqg dp e@@cflnfaa Bfler to give a

specific surface area of |ess
pHlBEE ¥ith @i Yigcqsﬁﬂrb&ktverlio%ctpl (rat tZEa‘tC); and: (wipch sempnm 0.2-3 pm

S cal

cltgr% ongl{xaem%éar?%arkﬁu q:bc{n]g 1 eﬁ Euqyopmuatf adcmmed with 1.5-30

agmenedias d&mldm,grddﬂ)i cﬁﬁmﬁﬁlcﬁﬂioﬁﬂze akeicfd3Cto Fi¥e a weight ratio of
{;‘ﬂ%ﬁgl ly with at |east another mineral material, (C)

£9 y 88 &0 88ri 3gansha solidsreonprniatiom of 801846t Khe slurry is next
?«fgﬂfﬁ; QNG &%&Ex“{% 8@{1%)%&2}; %elgﬁ}aﬁ(%/oaé? 31?{1] Sﬁr{iﬁg dispersed in a sand

Towm ng step (
cgrirgiimglmill cb(agnziewpmdudlmqaécﬁlsrmirey tahpriddind 2exl um medlan diameter -

Iovvln (gpé 1‘@% This process allows th
s% fY8gc ?Pﬁt ’ﬁéﬂ Rrt PalsEh RO RS et ths Ohﬁaleﬂ calcium
Oéarwmétdo}ge@gél% hHRPBES! ?gmﬁé’glli}f%réﬂq thStangdr §ho BBMn%/e. The

not abl e used in paper 1 ndust
EP 0 850 880 patentee teaches the above process as a solution to counter the high shear

theology difficulties encountered when the GCC component is wet ground, which is a
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 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

- aBET specific surface area of less than 25 m?/g
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Mor eover, and due to the specific fraction of
particles finer than 1 mm and due to the specific

weeb@oBisen of BET specific surface area, hi gh gtoaB2006/002649

properties are achieved in th? coat ed paper. Lastly,
it has surprisingly been found that follow ng the
co-grinding step, significant additional PCC

de-aggl oneration is no | onger necessary: as such, the
process according ta the invention is | ess expensive
iR b naehdrce e i tetmmienfie SRR A o npl o

m xi ng of both GCC and PCC, which requires a first
dea%%loneration of PCC.. Finally, when co-grinding GCC

and (Bazosislingpaideast one salpigmatashanats malgtialg optietally in the form of an
conpon [ bl endi ng, in particular when using

t he sp%ﬁ%?@%ﬁgé?%gptontaining beads descri bed

her €bf ¢®grinding GAY argl FOC] dptivaaBewlth agichdidhotBler mineral material,
efficiency (decrease in total specific energy required

to &btontignalheseeenng srboercpsonseniyatingthgsorgraend sal@nmggrbonate
of fi : he Applicant would |ike

al so pga%gﬂﬁﬁg%ﬁggbgggggﬁgga?Iwhich di scl oses an
aquédusptonally grying the vy hraineldcaledtm cakenutetrhateril DbBmedb following
solids copcentration conprising a m xture of PCC and a

vi scosTR/ W QBRI ng agent which is dispersed in a nixer

to give a slurry with a viscosity bel ow 1000 cp (at 25

Q&%é and whi ch conprises 0.2-3 mm nedi an di aneter

cWihen i Gagtioordipartpdest fingr dlsan Then is|greater than PH86, the BET specific

S ka0 TIAEEEL 0 YAENST Gty B G

tiotalib Joredter 20an 9@ 90, Reflt tha? 8539 0al Sehteflthan 80%, the BET specific
concentration of 60-85 % The slurry is next dispersed

i riaceypseais prsferakly dessshan 2Ghar gnlesp dmnckd ming, anchigsy than 15 m/g,
diesfefiogd in a sand grinding mll to give a product

aqueous slurry conprising 0.2-2 nm nedi an di anet er

cal cium carbonate particles. This patent al so nentions

t.hat the obtained cal ci um carbonate particles have .
é&’ﬁ RREESs preordingio dhe myvenfiongs tch%fa?tﬁlﬁifg igfthat ip gtep£a), the calcium

NdattbnatthBiafeRal iSpRVRRA Rake @%@&u& %ﬁiﬂéﬁ?ig%,hgrﬁﬁﬁpﬂ%t this aqueous

process as a solution to counter th shear
revspingipp apnfainsclodm| 2stoe{ Yuby dryeweigheof ¢dieguBG@rbonate, preferably

AR SRR SR mEN GO tore fr S8 Roedtls ehpion may

| regNfrb@nhe B¥p&siBh b8s4lcium 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.

In this particular embodiment, the wet ground natural calcium carbonate may be
subjected to a wet benefication step prior to step (b), allowing the removal of

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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in the present invention, it has firstly been found
that a wet grinding is also acceptable wthout a | oss

wohoglessy Furt hernore, the patentee nakes no PeTABEN@E02649

to any gain in production proggss energy via this
process that necessitates a dry grinding of GCC
Finally, this patent does not teach that the

conbi nation of a desirable fraction of fines and of a

desi] | e BET. specifi rface.area, can be reached for . ..
ool SrROBRRRE. oy blor e RePGRiGns Pl R haleblerised n
prhac&ss (d)As Edrfisd o@bj ect of the invention consists in a
process of nmanufacturing a co-ground cal ci um carbonate

mat eri al conprising GCC and PCC, presenting: - a

¢ : : : ' .
(5E bORl, O BELE Sl GE of 05 SRRt e
oto-grindihgroft GaXC 2Ad WC@nthriag esteprdb e ipeodductd] in adueous medium,
greater _than 95 % - a BET specific surface area ,
oMhFELkthe ﬁaw%ﬁtﬁrg@;qa&nﬁ? sergggats SR AR A0 &0, % by iy weight
h > : A L

el SARRAST 8RR 258 B 7A) R BUHERBl fom 501070
t¥#e form of an aqueous suspension, (b) co-grinding GCC

and PCC, optionally with at |east another m nera
material, (c) optionally screening and / or

UPR® HREd¥sd @Eécﬁ‘&ingh@ £R- BV faheh WiaGRIHORREE that at least one
mat eri al obtained follow ng step (b), (d) optionally

dfigpersing tead ¢ o @rinding aidlagenimresshbinawsight e r¢lative to the total dry
¥ | owi . the f '
ORISR D BP0 40 91 Kb I E95F 000 mos

particles an 1 nmm
Bbrefes it g iffone 0. 5Ut0 1ol & miag deiadd@l Bfofeadlining 6:Ssftdrvarpridding:in step

T e T S, et

| S HEES, drp o AP PR LTS Rkl BB P00 U

n2/ g, respectively.
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.

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,O;, 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.



10

15

20

25

30

The process according to the invention is
characterised in that in step (a), the calcium

woaodyonedee naterial is provided as an aqueous PCT/IB2006/002649

suspension, and in that this agueous suspension
contains from20 to 80 % by dry wei ght of cal cium
carbonate, preferably from50 to 75 % and nost
preferably from50 to 70 % Sai d aqueous suspensi on
t t ' [ f lciumc onat .
ek pisEisiachdiBer e LRI BUS, LSRR R frgginding of
s@ed dndPGlriodhg@ep (b) obaurpaacsidof abserdi ng to the
invention is also characterised in that the cal cium
carbonate material provided in the formof an aqueous
SIS RRAS: AP . . cnlar - . '
oy R skt ek e aoB s B R ERRS! AR Bhrackolfpd in that
t the gogeinding GG kD PCEtdaping sfep (b axcatsayp a pH) of aablo1d.ng
the renoval of inpurities, such as silicate
impurities, for instance by froth flotation. In
aROirider %ﬁ‘f%@&’i'rrf%ﬂtth% biReRILEGAMAB %?{] gftveﬁii&nois tcg?raftgrised in that

invention is also characterised i n that step (

cthe co-grinding of CH enhBECalutiog istep iib), occhus ape plasfsibove 11.
according to the invention is also characterised in
that step (d) is carried out. Mre generally, the

PTIgS BESin@essRcdh BE thedreéulleofl fo¢@RAMPIR, brfe GHddte of the following: by the
characterised in_that the co-grinding of GCC and PCC _
cRsditinp eftabpseprefesablbpatiyarong of divedans setonawstipreferably of sodium

: . . i

L iy

ggeitﬁmngdg | snch [I_aﬁ Gu@H, P dﬂﬁng%griﬁgiﬂg mlftszl nﬁﬁ&,r ﬁi@h%’a_tsf d@ing the co-
. % r rdin nven n

sl g EEComABCE THer A Igent BYispion At depomsi ol Franed patent

/ ap%[ica&fdnnﬁdrﬂlgeerSdO@ﬂ@[‘Bf)ngsﬁfbﬁis. 4 & 8 Qi of% ‘ﬁ[igé ?»tgit%ée present

to'the total dry mnera terial ranging from

9patent epplicatiby, Whichmentorsdideides¥hatamey ensitlep dwimey thbleyinding step
f(% mO.5to 1.2 % nmay be added before, during or after
cosgrinding: in step (b). Such additives my be added

to obtain a stable Brookfield(tm viscosity of |ess

t han )
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.

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 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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3000 nPa.s, preferably of |ess thanl OO0 nPas, as
nmeasured at 25C. The skilled man in the art wl|

wohorgaigshe di spersing and / or grinding ai d agemiBA86/@02649

function of the properties hewi shes to achieve. He
can use, for instance, honopolynmers of (nmeth)acrylic
acid and / or copolyners of (neth)acrylic acid in

conbi nation with other water soluble nononers, such

- and copql rs..wii.ch are total|ly. or.partpally . .
B proPrS 00 ink VR i i B fr st ol i of
a;6C eh@rrat QIuh‘i%%Cbtd:pﬁ (Hhas doheustat o itheliph@ede 6Cce@Bontaining
PCC during step (b) is conducted in the presence of at
| EEconivaheXiHe erinding peads sa gERdiap media sediberdohaviriing
talc, clay, Al O3, TiO2 or mxtures thereof. Mre
preferably, the other mneral material is selected
ano Pg— £ catm doat]ent oftBetyednr 14anxit I 20 Bsbst \!neiightgfelatiwlbai the total weight of
prefera ., the ot her ner al__mat er i is talc or,
cl ay.%rfﬁhg?ﬂ@@é%fera ch@? g%twgert 3506 1% by erightcrelitig to the total
char B i a e, R aal C P :
duri ﬁ\g&glti ﬂegggggrboégg’u%%& g}tﬁ) Sg%]f)%éﬂg?g’ag%\a/@ rg@rﬁﬁégﬂgt ery weight
enbodielatine to thiadotplrweightofaaiddredd;repdt 0 t he i nvention is
characterised in that the co-grinding of GCC and PCC
during step (b) occurs at a pH of above 10. In another
enbodi &R BferagdBraltl §196 ARerPGRRFH] B the gl foBUBRL daRbéRls of less
characterised in that the co-grinding of GCC and PCC
dur i rigasd epm,(pypferablyiof less thangld o, aindweost prefarably ofikess than 0.3
i ncrease can be the result of, for exanple, one or
nore 'of " the follow ng: by the addition of a base,
preferably of a nono or divalent cation, nost
pfeferably of sodiun1g® calcium by the addition of an
al W8 EriR sizedp dristmipRd &y analysisQigeanning pleciromiwpiogge images of

! . _ , L o ar bodi ¢

i BUe B era Ot i et by Ol ERREH, Heafomeny.
GCC. The Applicant indicates that he knows of French

gﬁ;ete &g%ﬁ%lgéﬁafnlgﬁg i%ﬂ]@?ﬁt{q%giso ség ’ arc]:Ot' %ﬁ{n t%la{tb t!hie%rc]:g% have an
aiiindl AidrRéter Yirab R UTDRI QA1 (12 and N3t mARYrd& 89T Detween

during the grinding ste
04 am? 1.0 mmg g P

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 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

- aBET specific surface area of less than 25 m*/g.
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(b). The process according to the invention is also
characterised in that the grinder contents are subject

woao@/Bessper ature ri se to above 6Q0C, pref er abPgTiB2006/002649

above 900C, and nost preferably to above 1000C. This
tenperature refers to the tenpérature reached by the
mll contents at any one point in the mll. In

particul ar, the rriII contents at the mill base may be

t
SRR T Do R BRI o Bl Sl 8 vty i speic
t diefacOMRAtS prrfdrabl A& taRdsaat/er whes e rididh of Baﬁ%ﬁner than 1
present when co-grinding during step (b) accounts for

1emig gg@t%tban 9% ,tmaewr thami8h ,dand@e@tndﬂm@%ﬁgmBET specific

ghed et LEOIE0,00 B8 2180 6 s SR ot e

tdespeicavell. corrbl ned PCC and GCC wei ght . The process
according to the invention is also characterised in
that the co-grinding of GCC and PCC during step (b),

iﬁc&)‘l’(ﬂﬂg ¢4 et dodve 'Eﬁle&lﬁ?eﬁE Gfte 0F- 5&)%55 %aféﬂﬂﬁ @Méﬁzﬁe msaaea,al in the

zi rconi um oxi de grinding Beads &s grindirig nedra
H‘ead&fhaﬁqugous -suspeneivh ds also tchatictefisddeihvkatrit d¢htaing2Q@ 30 % by
o the tot f sai d

I ad, |
PGt of S8 GubiaiemalabraeE P D At S BY ik weight of
td&ldilhﬁ ctaﬂ;oahte\&ﬁétaml &}fd rﬁéé Wgal 59)%%@1 & 054 bl x@&gﬂdac%(f calcium

of approximtely 1 elative tot
vc@rtgmateaﬂatsaald bead and - an average grain size after
sintering of the grains form ng said beads of |ess
than 1 mm preferably of less than 0.5 nm and nost

Prief @k gblid edlciueSeridnak MatdridlTh theYofm OF 8h Byfdod®susPension is also
d term ned by anal ysis of scanning el ectron m croscope

teriged imthah thediCC persaniceacpents don thto P& Yanhthestethl isgpmbined
{ .
a AR o%.a Ir%é{t: O@hﬁts k}?dfer%ﬁ G4 oy 80 £ of ‘&{e? @?% cogléalrllelq PCC and

nve on I's a ar ac
tGEC weighthead sndsapeefanbly 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 dso / d7o x 100, where d, 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 dso from about 0.2 to about 2 pm, preferably from 0.2 to 0.8 pm, and most

preferably from about 0.25 to about 0.45 pm. This ds is measured using a Sedigraph™
5100.
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original dianmeter prior to grinding of between 0.2 and
1.5 mm preferably of between 0.4 and 1.0 nmm Anot her

wohpEaB1sed t he present invention lies in the cecgmBuneo02649

cal cium carbonate material confgrising GCC and PCC,
characterised in that it is obtained by the process
according to the invention. Another object of the

present invention lies in cal cium carbonate nateri al

C | Si - ' [ h [ A |

PP 22 A s SUREAT SRR ¢ A P e o

fofamt aqueons spepehdiod ascotdingtto theaimvéantion ©fal@r gat®terisbd@in that the

80 % preferably of greater than 85 % nore preferably

oFAUGPERTUSPeRSHANCARtRIng tlfest ope dispeisigmnds eoragtnding aid agent, such
. n .04, . Lfi.c . aCe 0

o g B3R5 500 B RARRLI LSRR B e o

t dryrmiberamaerip] eatging floan0 96 2%, pleterBHY fapeOL.f toc1.4 %, and most

?ﬁrrgﬁe?@ix?ré%a%gﬁq ?éﬁ)}erably | ess than 25 n2/g. Wen the

€s finer than 1 mmis greater than
90 % greater than 85 % and greater than 80% the BET
specific surface area is preferably | ess than 20 n2/g,
| 'Blagscq-Brotnd galeyy carhorht¢ ewteriah aompdsing G§;C and PCC and in the form

' A di Lot ab nmbodi t, the.
RSB bR SBRHA0 S D AP oLTR b o e
W@M&tﬁgﬁ@@ﬁ&hﬂﬂ?‘l% A oA GHRS @fatid REHtHaR 1008%pht of ZrO; and
contains 20 to 80 % by dry wei ght of cal cium cargonate

nEsseham P00 pReCefabl y 40 to 75 % by dry wei ght of
cal ci um carbonate material, and nost preferably 60 to
70 % by dry wei ght of cal cium carbonate naterial. The

CBhegemgrodnd ahlciunrcabomia afaesriaht @hpriding GAOthend PC @ iafhe form
S%Léeous suspensi on i s al.so cﬂgr,act erised in_that the

TP BERYR SHEERIRR dccrBina tp ty 1yemiosris mlte qhatagferised in that the
iRy Dk Rlaturad sl ZR85cue) g)aofghg gdgl%fo? 43Bleys, it GBRaBR, 3. BR 5.7, and

% of " the total conbi ned
most preferably of 5.3. ZrO2 and CeO2 contents are determined by ICP-OES.

Another 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 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

- 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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GCC wei ght, and nost preferably from30 to 70 % of the
total conbi ned PCC and GCC wei ght. The co-ground

woabaioamegar bonat e materi al conpri sing GCC and peTaBzNE002649

in the formof an aqueous suspension according to the
invention is also characterised in that it presents a
st eepness factor of at |east about 30, preferably of
at | east about 40, and nost preferably of at | east

2y B ORGSR GO By ECE e o

rfl aairy\peodu@t ydvodingtohy mmentgchi is@fsotch&raptefitddch @&t &eePCC present
finer. '#[ co-qground cal ci um carbonate materi a
OC%(S%a

AW e ttesios gombinedd Glopnd @C%We@é}tj @efsrably from

d
R g ‘?’%@% AR R PO RO et e b prsfraplfrom 30
tto 7886 wf ti2 tova cqsm‘mhed BOCyanflr@DC ueZgto 0. 8 nm and nost

preferably from about 0.25 to about 0.45 mm This d50
is nmeasured using a Sedigraph(tm 5100 The co- ground

cn{ecwg@oﬁaa RRABRME cATBERid AlatctRIBShSY glnﬁpﬁé%naqﬁ the form

in the formof an aqueous suspens on accor
irheefy proding ascerdinghtarthe timventien is alse hh¢ra¢thlesedqnehaist presents a

SHRRERT BB, S P BR) By Robh g o

réfe bf;h%gggamessent in a wei ght %relative to the
total dry mineral material ranging fromO to 2 %
preferably fromO0.2 to 1.4 % and nost preferably from

: 0 e calcium.ca at t eri.al
R doPerbufd e o e A P R G B D (R B the form
s:fapc&y@rmcam:orcting@ the 1ﬁ\heﬁtid')rmsﬁd1§d dMardcferidéd i that it features-a dsg

ar&gﬁ&&z En t hat the sl urrﬁ wat er passed t hr ough

Ot 2y han, | neelerabhn Fomodd tp P erzaw st preferably

|58 abb\ad. 200 BB (#§m, The co-ground cal CI um
carbonate material conprising GCC and PCC and in the

formof an aqueous suspen3| on according to the

| \éec%t !gr(c)){]lné gal@iu?noca% SHia ecrtng enaFcorﬁpns1£]ga&C81md PCC and in the form
of a dry product according to the invention is also characterised in that the it features a
Zr0O,/Ce0, 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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slurry water features a ZrQ2/ CeQ2 weight ratio of 4 to
6.5, preferably of 4.6 to 5.7, and nost preferably of

wb.2807/081962 and CeO2 contents are determ ned bypCCTPBIORS002649

Anot her object of the present gtsnventi on lies in the
co-ground cal ci um carbonate material conprising GCC
and PCC, characterised in that it is in the formof a
dry product, presenting: -EXAMPAES on of particles
finer than 1 mmof greater than 80 % preferably of
greater than 85 % nore preferably of greater than 90
YThefoll o B WaexFRptesir@ntdndbd Yo Wiustgite aéredin bhBodiBfenfof Aiglinvention
- a BET specific surface area of less than 25 n2/g.
\@ndrre pen-fimdigliven of particles finer than 1 nmis
greater than 95 % the BET specific surface area is
preferably |less than 25 nR/g. Wien the fraction of
psletian desndtémeas thémored usimgi Sedpraphi@s10han 90 %

greater than 85 % and greater than 80% the BET
specific surface area is preferably | ess than 20 n2/g,
| BSsnfiban (%(ﬁn Gve BELJiess than 15 n/g,

respective e Co-gr und cal ci um carbonate nateri al
conpri si ng GCC and PCC and in the formof a dry

od ccord to th nven i s al
P AR b At Bres iveeey e i d e wagy wtgground at
tDsAflis%oatent D€ 743VRlN BRIBEREe BEh AR Wity WRdiBWs: 1.51% sodium
preferably from20 to 80 % of the total conbined PCC

yasodatge ingattwoDass rmgesspmémmrgomm@mg%ropnlumomfmndlng

and

t comhin 0-gr,oun o
St T Tani e A TP Mmaa B Biaftyts % by
| weighterefatif 8@ thedtol Feddrwelpkt ad g ofaah Kige hRertdM@ering of 0. 4~um. The
invention is also characterised In that it E_resents a

spseifis esindmgangizydequited|te g8taimp Hnel GOC withes Epeiianofgrrticles less
a%out ?L%g ?%thoflﬁns A0g QP@% s FPhesebty of at |east

e co- groun cium carbonate nmateri al
conprising GCC and PCC and in the form of a dry

?ﬁ%%}(c!@lgﬁ égla‘?/ IOE gr{etfgg?ltlrprkgég%}e ; é gatgplag 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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fromabout 0.2 to about 2.0 mm preferably fromO0.2 to
0.8 mm and nost preferably from about 0.25 to about

w0 24d5/061869 The co- ground cal ci um car bonat e nmat ePC&B2006/002649

conprising GCC and PCC and injthe formof a dry
product according to the invention is also
characterised in that the it features a ZrQ2/ CeQ2
weliegloss aftthecasteds papar shrfage @25 0f i % BappbV7$°. of from 4.6
to 5.7, and nost preferably of 5.3. Finally, another
obj ect of the present invention lies in the uses of
the co-ground cal cium carbonate naterial according to
the invention, in any sector nakln? use of mnera
rtasnnle P — HHgirasion &6 ngﬂ nraceshacoEdieg fo thainventioll pl asti c
i ndustri es. EXAMPLES The foll owi ng exanpl es are
intended to illustrate certain enbodi nents of the

| Avierfroi sotida nontemtesluroy of graundtcaletim Mubbrte greseming a wedian GCC

asur ed.usi ng Sedi ra h( 5100. )l e -
@mg@gpfi W g émed)gﬁq?p%p %%g,o{quéds content PCC slurry

RE RS 8thédigh 2CTEGhAR Y 'o@WSeémOthé- Pedl WRE %{%’19 %%fed)nﬁ the mill

at a solids content of 74.5%in the presence
fWJ%lSI of\®g0adbie totaleslidg .cBhtns oflthenslpoy ym dhey il eyasiof @l % and a

SHPRE R ot Bt PGS Vil kil b ppesence of

Qﬁe FoHdwitip) todal GRIGItERE t@Atentf 0.06 v%%”)éo&ﬁhﬂ Bblya@dy&fté Mfing ceria-
to the total bead weight, and a grain size after

SOMMEIINgZisPNYMoRge gTRgingheads featugng radnﬁgareh@ng@tameter of 0.45

r.equ a, fil

L0 A o4 LR ) B by B, g i
csﬁze237ﬁ)ar Isithéring 6?‘@49,% ar Htﬁ@eﬁiﬂ&trgxﬂldﬁfg érféﬁg equlﬂﬁéﬂ fC8btain a: final
materi a featurl%g a. subsequent]y diluted solids

contretrd GCG iy 3 iactioneef parades ess thaatlanmadiP pHpfar this material

GRatdMYoieyiul ation made up of the foll ow ng
proportions of conponents: 100 parts ground GCC

mat eri al
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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10.5 parts SBR latex 0.5 parts synthetic thickener 0.2
parts pol yvinyl alcohol 0.2 parts optical brightening

wagenmo3iee above coating was adjusted to a fi natTaBi0DE802649

content of 68 % and applied onga standard pre-coated
wood-free base paper with a grammage of 7 1 g/n2 at a
C gt wei g%% of 10 g/ m/side. Thi s, coat ed_base' paper
C FRO ?%@wewrf?geavageﬁ@éﬂmé’? under the
foll owi ng cal endering conditions: cal ender speed of
800 m m n, cal ender [oad of 200 kNNcm and a
t Emgpaboxt ueselte fres0m@afised gl Dabde bf t he coat ed paper
surface was of 70 % Tappi 75. Exanple 2 - Illustration
of the process according to the invention A 76 %
spdyiglg: content slurry of ground cal ci um carbonat e
esenting a nmedian GCC dianeter of 1.4 nm was ground

in the presence of 2 Bsamss kol i ds _cont ent ER@@led] ur r v

vﬁrf"ﬁo"aogiﬁéfﬂ?l%?rﬁw@éndl Héter of 0.75 mm TAE%PCC to GCC

sof 50:50. The total

- was 0
%Sg?lf&ﬁf ?reao?fﬂiehezgﬂnbrry inthe mill|2W&® of 6 1 %

Toun
%ﬁ % n?%l ? v nF I | 'J:lno nrn nd r—conhtents
futhou na] I35 = ey o

v&gu%@frg &1 CO-ground (i'n the presence of { A2 f'oll | owi i ng

Ol@h & .,e‘r'o\feﬂie Gt q)lki”l 5 95—wt-9sodt bEPLYact yate;
USduR@pre&kd aconpri sirg zirconi um oxi de gri ndflng beads

eal Updciig sindBdeRiby)eadicwi/aTe
aonireitd producd fie fwdiyt Wei ght rel ative to the total bead

Wepg loss ofiprgleraioqgudaith |Soze after sintering7of 0.4 mm
Wah@rlyydetmnfcrompgmgndlerg energy required to obtaih"a'
et co-ground GCClwith a fractjion of particles |ess

ghmefs PRZBT coredogithd PS4 Bt s materi al was| 4.5 200 kWil t .

?‘QPnﬁé’a‘p’?ﬁ‘%r M5 lof the co-processed|materi al
soli-ds cnnfnnf of-— 70 2% waslthen_added to

cha éﬁ’)qg rcoah ngﬁc Fzgfor nul ati on madd®up of the

L, QW ng roportions of conponents:

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.

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 of a 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 energy was expended in order to obtain




100 parts co-processed material 10.5 parts SBR | atex

0.5 parts synthetic thickener 0.2 parts polyvinyl
waloereised. 2 parts optical brightening agent TheTaBm0&€002649

coating was adjusted to a fin solids content of 68 %

and applied on a standard pre-coated wood-free base

paper with a granmage of 7 1 g/n2 at a coat wei ght of

170G§PCE| adegrotid endcwatesidl bades thepand materialhaharacteristics indicated

ca ing..a s erclen nder th |,) owi ng
GBIERER g Hanlieids SHOSHGRMERGEL SRETt PEHS Yt i
cal ender | oad of 200 kN cm and a terrperature of
The gl gss qaf e coate aper surf s of

Ahasr el R i & p SBROES BREF ol PEBuAih Ragf aw of the
Jfolla'ﬁbﬂgﬁvélghtwo@tldnsldf'c@ﬁlbbﬁ’érﬁ§ that the process
according to the invention requires |less grinding
energy to obtain the desired fraction of particles
fi han a gi u ads to an
elc?gg{aftlgn'pr ove%bﬁgjggaéo %oui(‘ﬂn%@e{fo?a process of the
0L Sopartsr t . Exsmﬂlateék Exanpl e according to the
:g%entlon Thi s exa le illustrates a co-ground PCC

PEEC obt ai ABHhEHF tHIkEREess according to the

a{g on. jcontent slurry of ground
caI I um car boééwnépesentl ng the characteristics
10.3path under BptcgbbeghteningBglidte 2 was ground in the
presence of a 48 % solids content PCC slurry with the
characteristics listed under Exanple 4 in Table 2 in a
R ébo%'cloatm@@a? Q@}u‘ét@d% REAI98lidd %ﬂt&t'(ﬂ‘ GSh% H?lci Epphed on a
was of 30: nd the solids content of .
gfanda@rpr@-@mtech Wgodvélre@ bege papeuWith @grémgmage of 71 g/m at a coat weight

I 25% Abi conium silicate.grindi ng beads
%6 ltO'u ngs'i% Tlh S Oc?it ?,sgrpalgﬂr was ¢ eng?allﬁal]ewg lbs?n%)_aéupsgcalender
under the followmg calendermg 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.




1.0 mm A total of 116 kWi/t specific grinding energy
was expended in order to obtaina GCC/ PCC co-ground end
wort@risedes havi ng the end material characteri st PCE/1B2006/002649

indicated in Table 2. The fin solids content of this

&CC slurry was of 70.3 % This slurry was then added

to a standard paper coating fornul ati on made up of the

foll owi ng wei ght proportions of conponents: 100 parts

PCC/ GCC co-ground material 10.5 parts SBR latex 0.5

PRLES, Synt hetic thickener 0.2 parts polyvinyl alcohol
ai) rts optical brightening agent The above coati ng

fusted to a final solids content % and

AA.as_ad
appsiddmen a standard pre- coatg dP“F‘F/@@Cb@
with a grammge of 7 1 g/m at ?68 Metesigli ght o & géCO-Grourld

ated—base “"LW”vaS—‘t‘h'eﬁ—e' sfeal
EﬂHﬁ{ St cﬂat’éct%ps‘t’&'s ISepe

d SUpcr T terer—t I[ —I UI I UVVI T cdAd IU'€I rl
F &5 TR 4. 7 T4 i

condi ti ons: cal ES'tE‘éﬁfess?&&EFu of BIU mm——cat -‘blg,l‘cf oad

QiccZ00 RIVTm ang, q,hEmper at ur &gk 1050C—The gRiTCat

properties of tmeeeﬁ@gq&ggpape ssurface are gjyen in

TRbheterdal {l@BkiEistss 1abl € 2 1 ndi cat €és that the process to

[G@&pare a co- grlayn@mPCCT GCC mah@ag! al _accordi hg to the

i nvention requilrsespoes%stogl | Ndilng energy as cbapared to

tHeat required tdspiwpare a compasabl e bl end pf- PCC and

GCC., Wi t hout anteemes fotor W t h|{dd | nprovenent | i-n

dC/€&IC pr oper t[iPES/GUE eaight Btich | TOWE exanpl e i | BUHt r at es

the use of a prldedsm according08® the invent| &0

wher ei n 3 mi nerl2teapneys fagier ur al |84Al ci um carbonad® a

preci pitated cquF&CiﬂW’EWGﬁat ¢3ahd a clay, aféss

co-ground with t“ﬁt@al‘.}? et fes?;erl a- cont ai ni ng zi{ rconi um
oxi de grindi ng B—€¢r-a—content—of 1u Yeby
wei ght relative Q( fﬁ@lcf aI Wé? Eht of said 3§ad an

abal @g,@ﬁc%]ﬁﬁdlﬁk energy 162 kWh/t 116 kWh/t
Characteristics of paper coated with the end material

Paper gloss (Tappi 75°) 70.5 % 72 %
Opacity 90.4 % 90.5 %
Brightness R457 97.9 % 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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size after sintering of the grains form ng said bead
of 0.4 mMm and a nedi an bead di aneter of 0,45 mm The

woaegriswsd material is then added to a coati NgPCT/IB2006/002649

formul ati on used to coat a bagfz paper, and the
resulting gloss is nmeasured. The followng materials
were co-ground : a 74 % solids content slurry of
ground cal ci um carbonate presenting a nedian GCC

?t%ilg&‘q%f%%téxﬁ?lmél%jo-gﬁ%%&ﬂed usi ng 0.27 % wei ght

y Werg y an” honopol ymer of acrylic

aci d, @74 % sPhdsohtdst §loRY filerddal calcitinh Yadohdte prévestirana median
PCC di aneter of 0.8 mm and prepared usin % wei ght

0.7
(by dr§Cledigmetenel héaym ¢nd RFePAGHBISHIZhET g/owei@élt (hyi weight of dry

aci d, 9 i nt._ slurry of clay

cormer%l&gzl) ?E%ghﬁlgm%(%@hﬁlﬁé 81?1’ t he nane

Li t hopa 514 set)ds cohenBCghdlurtaivith RGE8iICCOC diymieter ©H©.8 um and
mll was of_ 45:45: 100. The total solids_content of the

sl ur r yPIERRIedh BSIRE (7 v@éveaﬂ%t oy dpvaweighhel Re§) o4 agihomapgtymer of

was of, Dk and 0.5 mmfor the 2 tests illustrating the
i nvention. Thé grinder contents were then co-ground in
t he- prandem6® Yofolidsecohtent shvmypftateayatonardetictaliveds by GHIBER™ under
- respective 0.4 apd 0.2 weight % (by dry weight of
£ Lo

m ner at'® A M3 homopol ymer of acrylic acid,

where 14 nol % of the carboxylic functions are

neutral i zed by sodi um hydroxyde, having a nol ecul ar
wWelegtigightiratio BOC: GLRlay fmrthe milpvlay df 41565:30ty equal to
2.4, - using ceria-conprising zirconium oxide grindi ng
beads featuring a nedian bead dianeter of 0.45 mm a

Cer{otud b1t coafent 6f HeBYurieinGhé il hak iof 92 09 ahd) ehel BEBAN diameter
bead weight, and a grain sjize after sintering of 0.45

s afOathand0-f mafor dep Diests ihestrafing fhedryanbpei ng a nedi an
AR Blifder” &RRAE WERl Ynd) cQpfbufB%in the presence of the following total
additives 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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0.5 mMm The 2 obtained slurry of the co-processed
materi al was then added to a standard paper coating

woaomedsh on made up of the follow ng wei ght PCT/IB2006/002649

proportions of conponents : 164 parts co-processed

material 11 parts SBR |atex (DL 966 commrercialized by
DOW CHEM CALS(tm)) 0.5 %art s synthetic thickener (CMC
Hi4 padimre ot aiind adrobg! IVMNEOR (compyapcializedrbty<CloORIANETY)

b e i A 6.
508, RYAc BB LB Bt AT bRl o
ABAWEREMAl | zed by BAYER(tn)) The above coating was

applied on a standard topcoat base paper with a
granmage of 78 g/ n2 at a coat weight of 10 g/ n2/side.

THSHOIB B DE: AU HAShRER (LGRS LRP W Lgrammage of
CHnglirfiabaspatcatighdef 16 pedtidd TABCcoatel ians payet endeéen calendered
| oad of 170 _ kN m and t erature_of 8Q00C, . For the

Gl AP eﬁiﬂﬂ@%{ﬁﬁﬁ ifﬁfq?r@n& Cﬁ%aﬁlemgoq foms: gpdengen speed of
MU0 thA8n HabsRlePlboad BE 1 FPRUSH aPP R 208 sB&S of 73 %

Tappi 75 and 45 % DIN 75. By conparison, the sane
coati ng manufactured with 100 parts of a GCC having a

R IR AR e
reedicd paphratEbed waf 0f0135% i1 agllas Y, OfINt#3e, coat ed

paper surface was of 68 %lappi 75 and 40 % DI N _75. %y )
dShpempaEen, theesammeoatiogrmnanyiraierad authul e paits lof 206CC having a

: ' i | f Jm was
R GursEbto d T R Be I TR R0B Soies ot
manuf acturing a co-ground cal ci um carbonate nateri al
npyisin and PCC, presentjng; - a fraction of
B‘péﬁf tt{‘eé F%%rg?ﬁ%g@t%%ﬁxﬁlb}?%o@f meiegdigmetppt 89 v, the gloss of the
ROBEE DA Kulhedil 831398 % 13Bpf5= Yha WB9F DRKeAser 8Dl of
reater than 90 % and ev % nor e
y comparison, the same coating manufactured with 100 parts of a GCC having a

median diameter of 0.4 um was of 63 % Tappi 75° and 33 % DIN 75°.
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preferably of greater than 95 % and a BET specific
surface area less than 25 m/g and characterised in

woOhad7/03186gonpri ses the steps of : (a) providi NGCATB2006/002649

| east one cal ci um carbonate nmgferial, optionally in

the form of an agueous suspension, (b) co-grinding GCC

and PCC, optionally with at | east another m neral

material, (c) optionally sc¢bdfVifig and / or

upconcentrating the co-ground cal ci um carbonate

material obtained follow ng step (b), (d) optionally

drying the co-ground cal ci um carbonate materi al

obtained following step (b) or (c) 2 - Process

according to claim1, characterised in that for a

fyagtld j ' : f .er _than.

o RO p R 2 b Bi3hnd Ry SRt BB collling G
P CC, pré&entigss according to claim1, characterised

in that for a fraction of particles finer than 1 mm of
greater than 90 % the BET specific surface area is

| ess t At oL ] lad ) 1

char ach or a0 pekiles (PAERF 13REUE kRl Ml & T profrably of
finer greger thanm8oPo,gmesnd preferhlbly @5gidatet hiearBBD %pasnd féven more

surface ar iSs less . th 8 /g 5 - Process
accorl(ﬂr rﬁﬁ"%ﬁs@fﬁf’rﬂmbﬁgfy&% rised in that for a
ffaCtlaCBEPfIs_:%_Mﬂiéét_ﬁjfaﬁéalfe'am@sEtﬁaﬁi%rﬁz/g'm of greater than
80 %the BET specific surface area is |ess than 15

n2/ g6 - Process according to any one of clains 1 to 5,

r I Ln.that in ste a),. the cal cium
ccagl? k?g%%éh?engg 8 Fll{]‘léltit ° pﬁ?%ﬁ/‘?’ﬁ gt(?{’%éf ‘an aqueous
suspension, and in that this aqueous suspension
feajures a solids content from20 to 80 % preferabl

f r ot FWOYidingsit dgastone Gabepmmertoaptsonsterial opptBmatly iy theoform of an

7 - Prag .ding to any one of clains 1 to 6,

char agtaeﬁ%ggﬁcp%ﬁgl? at the cal cium carbonate materi al

pr ofh) deegrindintg@CECantPEfC, aptiatllyovith suspeMsNR nhiferal MAterial,
Proce%s according to any one of clains

(1 az @5 S_Pp%ﬁaé]ryg%{eé;m% i/ /T URCqNCER mgct e tQ-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 for a fraction of particles finer

than 1 um of greater than 95 %, the BET specific surface area is less than 25 m%/ g

3 - Process according to claim 1, characterised in that for a fraction of particles finer

than 1 pm of greater than 90 %, the BET specific surface area is less than 20 m%/g

4 - Process according to claim 1, characterised in that for a fraction of particles finer

than 1 um of greater than 85 %, the BET specific surface area is less than 18 m%/g

5 - Process according to claim 1, 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
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carried out. 9 - Process according to any one of
clains 1 to 8, characterised in that step (d) is

woaon7ieeout . 10 - Process according to anyone 8CTHB®06/002649

claims 1 to 8, characterised i2 that the cogrindi ng of
GCC and PCC during step (b) is conducted in aqueous
medi um wherein the concentration of cal ciumcarbonate
ranges 20 to 80 % (by dry wei ght of cal cium

.ef bly from.50 to 75 % and nos{ .
o SRIpaST é@?‘ﬁﬁ% B otncp i L85 GE%géSte’aif‘@ch}flﬁgn 8D (), the
agyleing edrbbite Ghaéd id provid& af RATRGLAS! sﬁgﬁeds{bns gﬁ& in that this
the at |east one dispersing and / or grinding al
atfBispupsuspension Ratyregaisghds oantest §oin20 toB0tYhepreteraily thoyn 50 to 75

m,n l..ad ' omO to 2 % preferably
f%’é%ﬁ%bfg%g%b}%q glg%g%ﬂﬁo@t%‘pr eferably from0.5 to 1.2

% is added before, during or after step (b) .1112 -
Process according to any one of claims 1 to 11, '
c?wafpgi%?eé? iag@ilglinﬂ%f’ 1Ay onRef s ddiong drragedsedhén pacthe calcium

i . s ' f.at, ..
R ol 8o RAU R of B e RSFSERGR B sy s o

talc, clay, Al O3, TiO2 or mxtures thereof. 13 _h

Py ocgss according to clai 2, characterised in that .
t%écﬁggeﬁ? iaﬁﬁqrﬂ’é‘g %@%&g é@@sdbrti) g cherapterippd insthat step (c) is
corgsirégd i n the presence of at |east another mneral
material selected among fromtalc, clay or mxtures

t hereof. 14 - Process according to claim13,

4 - P g to pee
S TR apShopd b By endCecdey [ ) eBariemsediingicseen @ s

larriedacess according to claim 13, characterised in
that the co-grinding of GCC and PCC during step (b) is
conducted in the presence of clay. 16 - Process

orpdj clainms,1 t 5 har act eri sed i
A, a1 Bt ek’ At ARG iy it the oo
@rinding af GE&CpahdoPCahtwviag Stepl(B) is BInAGEss iReGoHs Ribdtn, wherein

aim 16 chartact]eri sed in that the co-grinding of GCC
ghea concentration of calcium carbonate ranges 20 to 80 % (by dry weight of calcium

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

11 — Process according to anyone of the claims 1 to 10, characterised in that the at least
one dispersing and / or grinding aid agent 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 %, is added before, during or after step (b).

12 - Process according to any one of claims 1 to 11, 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 among from talc, clay, Al,0O3, TiO, or mixtures
thereof.

13 - Process according to claim 12, 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 among from talc, clay or mixtures thereof.
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PCC during step (b) occurs at apH of above 10. 18 -
Process according to claim 17, characterised in that

woheo7as18gp i ndi ng of GCC and PCC during step (bPCDaB20&002649

at a pH of above 11. 19 -Proc according to any one
of clains 1 to 18, characteriséd in that during the
co-grinding of GCC and PCC in step (b), the grinder
contents are subj ect to a tenperature rise to above

60C, mrefer abl 9 and, nost preferably t

R A A 01’@6%91%{% R hay e B of GCC and
CPaiCBuringt sepl(®) isCdARREEEH BEFrebdhch B?an he wei ght

fraction of PCC relative to the total weight of GCC

and PCCis from1l0 to 90 % preferably from 20 to 80

% 30, t
203 o oS eI AE 16 ot 157 Bl oy e Blostninig o OCC and
i RCChatrinighseepabpisicoddngedih i reande B’maﬁurl ng step (b),

is conducted in the presence of ceriacontaining
zi rconi um oxi de grinding beads as grlndlng medi a, such

b ds t d 20
? v %bl%\éﬁn&wﬁ'dg%%agg ﬁxﬁ& %{1% 2P c? We| géi %?acgegls%p Hbﬁbat the co-
pglelﬁdangbf GOT aﬂd@@@dﬁnﬂ@stemda)b%t%s bya YR ioghboveet at i ve

to the total weight of said bead, and nost preferably
of approximately 16 % by wei ght reI ative to the total

WeT 9Hro&dss %@dogdlﬁg 36 clafR] %&Y&{s@@:ﬁn Ei; Jg: 033:: sé §f Gce and

sintering of the grains form ng sal

t el durimgstepr(bX eacatsiap agpH ofebeve ban 0.5 nm  and rmst
preferably of less than 0.3 mm 22 - Process according
to claim 21, characterised in that the beads have an

ot§ ginratess hétm?dlﬁ% tdElafh 1V0ckHrdRGsBY 1rPfhapﬁfe"\%e@1rQhr?g &ECC and
nm. preferably of between 0.4 and 1.

1.

(%SGrdé‘ﬂ‘ﬁa sten|() epsPesat b ohlafebawe bl al corrprl si ng GCC
and PCC, characterised in that it is obtained by the
process according to any one of clainms 1 to 22.

19 — Process according to any one of claims 1 to 18, characterised in that during the
co-grinding of GCC and PCC in step (b), 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.

20 - Process according to any one of claims 1 to 19, 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 %.

21 — Process according to any one of claims 1 to 20, characterised in that the co-
grinding of GCC and PCC during step (b), is conducted in the presence of ceria-

containing zirconium oxide grinding beads as grinding media, such beads having :

- a ceria content of between 14 and 20 % by weight 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
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24 - Co-ground cal cium carbonate material conprising
GCC and PCC, characterised inthat it is in the form

woho@m3sgueous suspensi on, presenting : - a fracriBwo@i02649

particles finer than 1 nmof greater than 80 %
preferably of greater than 85 % nore preferably of
greater than 90 % and even nore preferably of greater
than 95 % and - a BET specific surface area of |ess

than 25 m/ . 2 - = . i 3 1 ess
mat er i%8 avgﬁa%g r%ig)lﬁgm%ga C r%ikfﬂr?n%a&%ﬁg:%%? é ?@gggg iS?lldtbheggs of |
for ghdn Botd, prefofablect lesd than DiSnem, trivBmodt prafecfolypf besethan 0.3
than 95 % the BET specific surface area is |ess than

25 m@#y. 26 - Co-ground cal ci um carbonate materi al
according to claim 24, characterised in that for a
fraction of particles finer than 1 nm of greater than

90 % the BET specific surface area is |less than 20

o Prtcas 50l f S e TGRS 40 Thit s pediyhaye an original
félgﬁﬁ%t&fﬂi&fto %?ﬁlﬁin%! SSeh 8103 Bad 15 #H, 9|Eef&ra€@tcﬁfbet\b@dﬁ 0.4 and

e BET specific surface area is’'| ess than
18mdhy. 28 - Co- ground cal ci um carbonate materi al
according to claim 24, characterised in that for a
fraction of particles finer than 1 nm of greater than

83 -%o-gﬁ)ﬁn@E&icﬁlﬁﬁ@drﬁétﬁtegﬁﬁtfeﬁﬁlecoﬂ{p@ﬁiﬂgs(}d:@%ﬁd PO@) cAdracterised in
n2/ 9 - Co-ground cal cium carbonate materi al

9., . ! A
dkad o igiohtgined barthe pipsessfacedrdingdo auy ens gflaimpdritadteri sed
inthat it contains from20 to 80 % by dry wei ght of
cal cium carbonate naterial, preferably from40 to 75 %

2y -dToL giing lBhlcivin Eberateimertibloddaieisiit GCCahd PaQ charatterised in
preferably from60 to 70 %y dry wei ght of cal cium

dbatibls ar Bierfime of a1 aquegus SUSPRISIBUPIESEEINE ! um car bonat e

mat eri al according to any one of clainms 24 or 29,
characterised in that the weight fraction of PCC

rel at iavérattiont b ptudicks fiver ghdn of uBQE greateP@@ni 80 6,0prefeably of

0, 0,
L?e? gr%/%ﬁté}r Er{aglr.ﬁg% 0, %Bgemprzergergﬁy 8(9f g/lgeat%p (%harrrlo 86 %, and even more
preferably of greater than 95 %, and

- aBET specific surface area of less than 25 m%/ g.

25 - Co-ground calcium carbonate material according to claim 24, characterised in that
for a fraction of particles finer than 1 um of greater than 95 %, the BET specific

surface area is less than 25 m*/g.

26 - Co-ground calcium carbonate material according to claim 24, characterised in that
for a fraction of particles finer than 1 pm of greater than 90 %, the BET specific

surface area is less than 20 m*/g.

27 - Co-ground calcium carbonate material according to claim 24, characterised in that
for a fraction of particles finer than 1 pm of greater than 85 %, the BET specific

surface area is less than 18 m?%/g.
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70 % 3 1 - Co-ground cal ci um carbonate nmateri al
according to any one of clains 24 to 30, characterised

wonoiTo3peesent s a steepness factor of at | east pabaB1006/002649

30, preferably of at |east abhgut 40, and nost
preferably of at |east about 45. 32 - Co-ground
cal ci um carbonate material according to any one of
clainms 24 to 31, characterised in it features a d5o

om about, 0.2 10 i I eHArdbtetise® in that
e e R e
R a IRctiorCof ganichd Kigdr charml cam bfngreatentitanr§Galo, the BET specific
according to any aone, of clains 24 to 32, characterised
serfacgareaipéesatid@dddm d¥spensi on contains at | east one
di spersing and / or grinding aid agent, such
di spersing and / or grinding aid agent bei ng present
o -aCovgicuihtl civeh abiboeate andtérial taoecatlingrty any 9 F claims 24 to 28,

Shareciprissddn Ry GruRes dir 27 i 50 B BY el jof it bltvonate
%’c&{a?,%}?fefa’ﬂlf FHM APPSR R bR lof egleRidtabortate material, and
C

one o alnms 24 to 33, characterised in that the |
sthast prefasalily fropa6® ei7q Yrtgudsty veeighd ofpalgivanearagteanaisrial.
| ess than 1000 ppm O Zr2 and | ess than 200 ppm
Ce2. 35 - Co-ground cal ci um carbonate materi al

30C.of SUghfint aftiidin @A oRhteGhatbrid addortigdd ang lome adtobtins €d or 29,
in that the slurry water features a Zr 2/ CeQ2 we

/ i ght
chataetenseddn tiat 1e5woighteatian |oj PEC tai2gve & the JotalfigiZRRfOCC and
b f 5.0 - - '
eie B Bt gl o875 péflgot S i 206 9 S BAFPRARIRE, from 30 t0

i %s in the formof a dry product, presenting: -
fraction of particles finer than 1 nmm of greater than
80 % preferably of greater than 85 % nore preferably

f| 066 t : i 6 Yoflaims 24 to 30,
ot GO ] B ol e 21
ahataelesisddniarit pfasentd g stedhess fBotog pDatridast abwit 3 prafasainoéat least

b AP P55 o2l oA R 81 g2 cterised i tha

32 - Co-ground calcium carbonate material according to any one of claims 24 to 31,
characterised in it features a dsg 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 pm.

33 - Co-ground calcium carbonate material according to any one of claims 24 to 32,
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 %.

34 - Co-ground calcium carbonate material according to any one of claims 24 to 33,
characterised in that the slurry water passed through a 40 um sieve contains less than

1000 ppm of ZrO, and less than 200 ppm CeO,.
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for a fraction of particles finer than 1 mm of greater
than 95 % the BET specific surface area is |ess than

w@a20078B3688 - Co- ground cal ci um car bonat e nmat ePC&B2006/002649

according to claim36, characigerised in that for a
fraction of particles finer than 1 mm of greater than

Ié9%((2_)/_0/ ‘3;’]&@@?‘&6} ?ﬁ:lazblggptg W@@%@?&@%ﬁtﬂéﬁifqntgrﬁnclﬁ%s 24 to 34,
?ﬁ&r%tgﬁm Ot f"tfec'qhﬁ@y WahAreahRE i SBd, e tighoratid of 4 to 6.5,

ractron of particles finer than 1 mm of greater than
Prefablynef BED S pemidimaest preféraely odpSa is | ess than 18
n2/ g 40 - Co-ground cal ci um carbonate materi al
according to claim36, characterised in that for a

1‘8;%@(?3_ gﬁ’gﬁg E%e{u&ﬂ e;irfs&laté ﬁﬁt;eriamﬁlpﬁsm@ ©ECane 20, chivacterised in
9

specific surface area is |less than 15
iRat gt id i the fQon gf @ drydprodiati presegtingionat e mat eri al
according to any one of clainms 36 to 40, characterised
in that the weight fraction of PCC relative to the

total vehedn 6f piicled EheP®han $ |frh D d@atbo (190 80 %, preferably of
preferably from?20 to 80 % and nost preferabloy fr

m
30 t o gréaten #an- 85086, gmermtrefertly uth graptsb ikane Sfetee .aniwven more
accor dj e.of nchal 36 or 41, characterised

in thﬂg@fa%&%ns%ﬁagr%g%?éégﬁg@s factor of at |east

about 3PETRpefift affite afeadl 1dsetiah 28bog. 40, and nost
preferably of at |east about 45. 43 - Co-ground

cal ci um carbonate material according to any one of

C | r‘ . . . .
rore SRl fm SABERAL Glal R adcDdihy LM P Relfolriged i tha
(foB anfimctipn edfepatitlys FinerrthahdupnD o Sreater gbaups FodthenBET specific
44 - Co-%rciund caiéi gfn carbonate material according to
SHyfacsaredis 1ess4heR? %8 480 43, characterised in that it
features a ZrO ZCeO weight ratio of 4 to 6.5,

preferably of 4.6 to 5.7, and nost preferably of 5. 3.
43 ~Cisgeounfl caleiyn oarbdnasamaianal eceotsingtoeciaimt 26,ichpracterised in that

GO fractiod] o% parﬁ‘crzlgs %%% than 1 pm of greater than 90 %, the BET specific

surface area is less than 20 m*/g

39 - Co-ground calcium carbonate material according to claim 36, characterised in that
for a fraction of particles finer than 1 um of greater than 85 %, the BET specific

surface area is less than 18 m*/g

40 - Co-ground calcium carbonate material according to claim 36, characterised in that
for a fraction of particles finer than 1 um of greater than 80 %, the BET specific

surface area is less than 15 m¥/g

41 - Co-ground calcium carbonate material according to any one of claims 36 to 40,
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 %.
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according to any one of claims 23. to 44 in paper, and
notably in paper coatings, in paints and in plastics.
WO 2007/031869 PCT/TB2006/002649
29

42 - Co-ground calcium carbonate material according to any one of claims 36 or 41,
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.

43 - Co-ground calcium carbonate material according to any one of claims 36 or 42,
characterised in it features a dsp from about 0.2 to about 2.0 um, preferably from 0.2 to

0.8 um, preferably from about 0.25 to about 0.45 pm.

44 - Co-ground calcium carbonate material according to any one of claims 36 to 43,
characterised in that it features a ZrQO,/CeO, weight ratio of 4 to 6.5, preferably of 4.6
to 5.7, and most preferably of 5.3.

45 — Use of co-ground calcium carbonate material comprising GCC and PCC
according to any one of claims 23 to 44 in paper, and notably in paper coatings, in

paints and in plastics.



