1 PROCESS OF MANUFACTURI NG A CO GROUND CALCI UM CARBONATE MATERI AL OF THE
GCC AND PCC TYPE W TH A SPECI FI C STEEPNESS FACTOR, OBTAI NED PRODUCTS AND
THEIR USES 51t is an object of the present invention to provide a process
to obtain a cal cium carbonate material conprising GCC (ground cal ci um
carbonate) and PCC (precipitated cal cium garbonate). Such material is
appropriate for use in a nunber of dommins, for exanple in the paper
industry. 10lt is also an object of the present invention to provide a
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Anot her object 0 e pre enfl ention lies in the co-ground cal ci um
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or brightness. Calcium carbonate can ground or natural
cal cium carbonate referred to as GCC, and synthetic or precipitated cal cium

carbonat e It is also an object of the present invention to provide a process to obtain a calcium

carbonate material comprising GCC and PCC, with a steepness factor of at least about
30, preferably of at least about 40, and most preferably of at least about 45, in a cost
20 efficient manner, 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

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

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

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

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

other mineral pigments.



Sreferred to as PCC. G ound cal cium carbonate is cal ci um carbonate obtai ned
fromnatural sources, such as linestone, marble or chal k, and processed
through a treatnent such as grinding. Precipitated cal ciumcarbonate is a
synt hesi zed nmaterial, generally obtained by 10 precipitation follow ng
reaction of carbon dioxide and Iinme in ans,aqueous environnment. This FCC may
be rhonmbohedral and/or scal enohedral and/or aragonitic. According to the
needs of the man skilled in the art, this GCC or dditional |y be
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The prior art also reveals sonme docunments dealing with the use of cal cium
carbonate of a single-type, in conjunction with specific steepness factors.
EP 0 894 836 discloses a slurry consisting of water, conmercially avail abl e
di spersant which prevents the dissociation of aggl onerated pignment in the
slurry, and aggl onerated carbonate- 30 cgntaining pigment wwth a particle
size distribution in which 80-99 % by wei ght are below 2 umin size, 50-90
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i nvention, there are al so docunents dealing with the use of m xtures of GCC
and PCC, notably for use in paper formnulations to enhance sone of the
optical properties of the coated paper. DE 4 128 570 di scl oses a carbonate
filler and pignment with specified particle shape and size for filling and
coati ngpaper, 15 giving high opacity, degree of whiteness and filler
content. Such carbonate filler and pignent have a rhonmbohedral or round
particle shape, a gradient factor (ratio of particle dianeter in gmat 50 /
20 weight %9 of 1.1-1.4, aratio R of %partlcles flner t han 1 j zm/ %




25 particul ate GCC carbonate having a steepness factor of 30-45, and the
second conprises PCC wth a steepness factor of 55-75, and dianeter of at
nost 0.5 gm or GCC with a steepness factor of 40-55. First, it nust be
noted that neither of these two docunents reveals a specific steepness
factor of the final product, which is one,of the objects of the present

i nvention. 30 Secondly, none of these docunents teaches the co-grinding of

GCC and PCC. It _appears clearly that these inyentions are based qn the
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observed that tJp e&aﬁg td Dl SOE Lo PARBLEH Fal AR e Bl ositions
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US 6 143 065 or b i . 0 gx.
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steepness fact QhePihels28 dGRIHLERS RekdEntEl MBI safi-pamsel ected so that
optical properties of the coated paper are 1nproved, and in a cost

efficient way in order to avoid, notably, the additional costly step of

de- aggl onpy ati ARG A% &%@%%B&néﬂ& {,hien Qe ‘%vifﬁfthéixé@dfyca@& B HateFee and

PCC. 20 Via the present ention, a new process of manufacturing a cal cium
car bonat e mi nesiagletatecnriodbothampasi (6O HandRAC Bedisanid cPgOnctiontwithuat ledsbone

dr awbacks_ preseit, ﬂl@lextapl%at‘? [ :ga%rd Alb1 kggﬁn)s%ﬂdpcmc?' Hx%lsXmQ gﬁﬂgjlgr%ﬂies }g}'ﬂ?e
process lies in a process o the ﬁ’repara IoR O o0- ground calcrum

car bonat e mat esteginessf fatthe of5€ChanaeC@ntl ype, ofpthe Smat blegd. aWO2 2008t £ 6PNEL'S
factor of at Ig ref er.abl y_of ast__aghout % _and nost

ast about 30 %. t. 40
et oranl y of - eaties B8P h oRtr 19, RS VeCHR futioy Hreh SR st HRishuits KRl (20
and PCC, 28ossi kfegifisipahicaliatel ggméntamay e ussfulniartad papat eoatiaf forivimiatiops. dhesel v,
the invention lies in a process of manuf.act.ur, co-qground caj cj. 30
car bonat e nat eP’igﬁﬂentfﬁForf‘PfgseéC%Ste?ﬁﬁlp%t’t 19 EF@?%‘%S %f%g c&’f‘@%ﬁé@@%&ct or
of at | east abgytoceled pargdutdt@bydtoddfkadlin tlRastviap e WhapéFact@nud abheast 23ratier abl y

of at |east about 45, and characterised in that, .it.co | ses the steps of:
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at | east another mneral materi al ) . .
25 clay having a shape factor at least 45, and 2 mean equivalent particle diameter of less
than 0.5 um, or a first component which is a PCC and a second component, which is a
processed particulate hydrous kaolin clay having a shape factor less than 25.
Moreover, WO 2002 / 016 509 teaches that to improve the optical properties of paper
and printability of paper coatings, it is advantageous to use kaolin having a mean
30 particle size of 0.7-3 um and a shape factor of at least 60 ; this type of kaolin can be
used in combination with another filler such as talc, calcium sulfate and / or alkaline
earth metal carbonate. Finally, WO 2000 / 066 510 teaches that pigment compositions

comprising a blend of a fine kaolin produced from block kaolin clay, and a calcium



(c) optionally screening and / or upconcentrating the co-ground cal ci um
carbonate 5S5material obtained followng step (b), (d) optionally drying the
co-ground cal ci um carbonate materi al obtained follow ng step (b) or (c)
This process allows the skilled man in the art to obtain co-ground cal ci um
carbonate 10 material in the formof an agueous suspension and / or in the
formof a dry product conprising both GCC and PCC, which may notably be
used in the paper industry. Mreover, and due to the_ specific selection

concer ni ng t hecabedimukish mayttsreilGer GRE qri S, Wiesrin ooth BRAicls have e iy  at
| east about BOpWE%EIgfs&E 3Rl ¥ha0.89tm | 28 st Qéé%: ﬁa%g)r, %ﬂ%f‘é%ﬁl%&%&%, baterOf itS

| east about 45, h gl oss properties ar leved In the coa aper.
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desi red st eepngsisonhreGhigérhl. has been observed. 25The Applicant would |ike
also to nention EP 0 850 880, which discloses an aqueous slurry or
dehydraté@ wet cake with a 25-75 % solids concentration conprising a

m xture of FCCoRBE fony RGO etof tHEHHEChNGvaGRR! thiBiafhaldoiodhRBRE 888ng Bid M xer
to give a slurry with a viscosity bel ow 1000 cp (at 25 C), and which
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is then adm xe j = i j r I
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i mprovenent  bycaffug NARBRALE, ClbonaC BROMSE aRd Q6R8E pighflenty hivisd dFRI@EiRf the
i nvention consjsts in a process of manufacturing a. co-ground cal cium

car bonat e mat ehstEPutionsifepagsh frcior(19A & hed)- JYies dxtcissly, Helawphaadicylalst or of

at | east abouty; 3QentPESHRIABh Y cprRbs It@asl%iﬁa@&%orﬂﬁbneﬁgd THO SfirsPceiBh&R! ¥ Of
at | east about” 45, and characterised in at it conprises the steps of: 15

(a) provitdi ng rertiquisies (GG catbanaie hevioar dotrgpiesidrwer of 3099t iaathahe wegordt he

f f . i e : ‘ i | ith
2t least  anot horansSUEE i duccpfiks BRI BSIAR dalls T m3Pd S BT Y o
or upconcent r &¢Egvithrestespnegs SotedocH-23.um car bonat e 20materi al obt ai ned
follow ng st ePE'x(sP)i%mfx{Doe QB4 9{5%&%@?&%&? tx&l@ﬁo&&eg{s?%gls Gab&hfisphhgnat e

0 st'ep or (c

. 1
mat eri al obt ai'ned OW Nng

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

20

30 Secondly, none of these documents teaches the co-grinding of GCC and PCC. It
appears clearly that these inventions are based on the mixing of both GCC and PCC
calcium carbonate types: the skilled man encounters new problems. Finely ground

PCC with a certain granulometry is commonly desired, said granulometry being



The process according to the invention is characterised in that in step
(a), the calcium 25 carbonate material is provided as an aqueous
suspension, and in that this aqueous suspension contains from20 %to 80 %
by dry weight of cal ciumcarbonate, preferably from50 %to 75 % and nost
preferably from50 %to 70 % Said aqueoug suspension may result fromthe
di spersion of calciumcarbonate material in the formof a wet cake

30According to this specific enbodinment, the process according to, the
i nvention is o PO Y e S q&dﬁéﬁ%@ﬁg Badie W@Eﬁ%&%gﬁ%@r@
provi ded in thgieh 0fi Ma®bed oRIHR UBat IHES RBMELS Tink P harticl8s kolldpbY andPaubd cul ar
enbodi nent, the wet ground natural cal ciumcarbonate may be Subjected to a

wet benef i cat i 6¥PssqusptlpPr de-agglomenaisd (Brpcessds| iBvirdry to He-ae@ipmomie Brch finely

| mpurities, Sl;gl% ] P@b'ak&ﬁkﬁow FRUELel P 2009089 S5t A5 V715198 B 148 950 ON.
5 n anot her e Oéll nent, the process according to’the invention is also
characterised U § R4t 663 dyy rhechanical gagans entl 6wt by Ithe additioneef erigelidrnerating t he
process accor di £ Q. [ ' so. ehar i sed.i (d)
< earri ed out "4 b ABgR M) el " RERRELERESR b Poq ol 10)
i s al so char acpexesedthere i aheetihte pedogu ithislidagggibmEeibrastlp PCE dat-¢ffigiest ep

(b) is conducted in ous nedi um,. i concentration pf calcium
car bonat e rangg?mﬁroﬁﬂ% ’U%%FB c%@ngé‘f‘%@%éf V%ﬁ‘?@ﬁ? OB?OSE%fOC?eBWtEQr%H’%We),
preferably froeadOcSionentSpdor ndichdisg, #r el Whed rusiy 1th6Qploifio céfa-% The

process according .to the invention is also characterised in.that _at |east
one di spet&i ngChdning dready erhegi g?fﬁﬁ%&@ewu@r%g%ﬁmﬁe A vingine FficiEncyt i ve

to the total dydecrthdean ialPécitid eaierggafe@ﬁ@& td 61 Ghel Bnal pfdtiuddd Witk ErReYirddr om
0.2 %to 1.4 % and npst _20prefera I(%/ from0.5 %to 1.2 % may be added
‘n

bef ore, duri ngSiEFPnssstiasion Bashiepmelsgiged-n step b). The skilled nan in the art
w Il choose the dispersing and / or grinding aid agent as a function of the

properties he wishes to achi eve. He can use, for instance, .
As indicated above, there is a need to provide the skilled man in the art with:mineral

15 slurries comprising both GCC and PCC for use in paper manufacturing, the steepness
factor of the corresponding mineral being selected so that optical properties of the
coated paper are improved, and in a cost efficient way in order to avoid, notably, the
additional costly step of de-agglomerating PCC as necessary in the case of simply
mixing of GCC and PCC.

20
Via the present invention, a new process of manufacturing a calcium carbonate mineral
material 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

25 steepness factor of at least about 30 %, preferably of at least about 40 %, and most
preferably of at least about 45 %, comprising the step of co-grinding GCC and PCC,

possibly with at least another mineral material.

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

characterised in that it comprises the steps of :



honopol ynmers of (meth)acrylic acid and / or copolynmers of (meth)acrylic
acid in 25conbination wth other water sol uble nonomers, such hono- and
copolymers, which are totally or partially neutralised. Such dispersants
may be added to obtain a stable Brookfiel dTM viscosity of |ess than 3000
mPa.s, preferably of |ess than 1000 nPa.s sqreasured at 25C. 30The 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 |eas

anot her mi neral n@i B‘foi"giﬂngs%ll@é‘t@& PICHR tetné*}tgr,‘a?’cqpél r}aul\l“?g?,fjoﬁ“ile Ayr

m xtures thereof 1QnMBs&upspfigsably, the other mineral material is

sel ected anong from?alc, clay or mxtures thereof. Mst preferably, the

other mineral mat@® raRrinding GCE agd PECagptiopaliphiitpatdesskapolersingiahgategal he
invention is als I-Se6 ol merh gl @i 3o 26C
during step (b) g(ggE@gﬁglgf%&%ﬁﬂgfaﬂggg@%pcéﬁlﬁnﬁ&n% ttlléqnéga%gﬁ\ge?a enbo%??rent, t he
process actordi ng t matehel dbiaieadtipliawipgsten @b characterised in 10that the

co-grindi ng of ri S . . In
anot her enbodi rrecﬁtg? 81?&’85‘55%‘%%9%%%%?5‘?%)?‘@8? %é&}a?l%/rg%te L?Ag'r?gga}sn%ggaég)wmg
characterised in thsep¢her - grinding of GCC and FCC during step (b) occurs
at a pH of above 11. 15This pH increase can be the result of, for exanple,
one or nore of the follow ng: by the addition of a base, preferably of a
base of a nono Tafs plooesd Alviwsahd iilled MBSIn the alfte% abﬂamd@f-grslﬁdlbdamhﬁﬂi cm'&{nﬁaiteum ]lgy
the additjon of an. al kaline eparation of .a biocide, o y t rel ease o
hydr oxi de!(?s uc H“%‘é\’"@ﬁ f‘?mﬁgﬁ‘?‘ﬁ@u@?‘ﬁrﬁ?ﬂ?@s“@ﬁ a"é(io}r:r%"t ‘Qrtp%l%o,ms‘lfc?n‘%éié’r ¥ ng
the co-gri ndi ngopridfdb@n GE&end PoE, ABRhi B@nhothbldlivealses id Bdtpapa aaws. of
French patent 20 application nunber 05 Q0779, not t\{et publ i shed at the date
of filing of tRETHIVELant dyste dhasPapipe selestippsoncamingrhseerpness factr 9E fhgdinat nat

may be added dF!foidﬁ& hi8h Gus6H H¥ht $4a8aboRY) 30, preferdd?f oPAIAERE SHoREES HA Ridst O t he
invention is also characterised in that the grinder contents 25are subject

to a tenper at uPefiradpof at deagliabow 45ohigh lopsamencatissira ashigkrshia thppoated pansr-nost
ferabl ys t . AL . Thi t
preferabl ys to abgye;3Qo Slggngﬁ%l& E?Txffoﬁn?d {18 following tmg:/ %o-%'gf%% %%ﬂ)’,?s?grﬂfﬁéaﬁtr sto

the tenperature réached _contents at Tany o inthe mll.
I n particul ar, addigonal IPCC daiagglomerationt e nai lohgdy anrsessary hes sudd, gbe precess

30hi gher tenpe E&E%r?g t@%heain(l&%wl fs IQJS eﬁpéﬁ&g@ fifan B}G@Es?égt (ﬁttljlecprf?)g Gt ieBon 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 separately grinding each
20 component prior to blending, in particular when using the specific ceria-containing
beads described hereafter, a surprising increase in grinding efficiency (decrease in total
specific energy required to obtain the final products with the desired steepness factor)

has been observed.

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

30 pm median diameter dry ground calcium carbonate particles to give a weight ratio of
to(II) of 20 : 80 to 80 : 20 and a solids concentration of 60-85 %. The slurry is next
dispersed in a mixer to a viscosity below 1000 cp and finally dispersed in a sand

grinding mill to give a product aqueous slurry comprising 0.2-2 pm median diameter



11 PCC and GCC wei ght, preferably from20 %to 80 % of the total conbined
PCC and GCC wei ght, and nost preferably from30 %to 70 % of the total
conmbi ned PCC and GCC wei ght. 5The process according to the invention is

al so characterised in that the co-grinding of GCC and PCC during step (b),
is conducted in the presence of ceria-contgai ni ng zirconi um oxi de grindi ng
beads as grinding nmedia, such beads having : - a ceria content of between

pref eranly of BUEHBLR s R AREI A D Si0 HeeFOrLIRE® 5 PR RIBTST Sibi ght
of said bead, apgisPe cdmet QKeaiﬂgH shdar M[c%&'diﬂic@l’hys é&oﬁﬁt&ﬁéd Waieg ke GEIAL i Ve
to the total weight of said bea average grain size

after sinteri nGo®poneRkis et ﬂ%oufl@)rWﬁl%lssaa‘ie@’%@hE@ble@‘fd‘ff%@%t thag thawng sefivgd
preferably of hegs §Bam ﬁﬁn&%ﬁ&ﬁn&?% tlﬁrp?ésgﬁt@a}e}{n&f 1t|h‘§§ frsti P 8BenCfodnd®AM

This grain si ze i's ‘det erm ned anal ysi s of scanni ng_el ectron i croscope

i mges of Yhe Mwmhdyet Mmgoenls@a@emlémwth@utam9§é958b§urﬂ@pn@p,tthemte@m ssi on
Spectronetry 2 I {

characteri sed Qna};?i‘a(? %}ﬁr%ﬁ% da%(}tﬁg‘hpgl 8‘?4%%#??(0%% %Ifr%e&lyl V$iaaun§g)rmctesos glraE ndi ng
of between 0. 2npoessiiatts & .dby mndlqy(éf@f@tﬂnyalbf thtsqiamedpes nat uamhathm alde@irabhg
25Anot her objecgt of t ent inyvention.lies in d al

car bonat e et evtegiteatge s ek A R impldy oY S SRR RIS ™

obt ai ned by t herqeescess accor d| ng to the invention. Another object of the
present invention lies in calciumcarbonate material conprising 30 GCC and
PCC, chardacterised in that it is in the formof an aqueous suspension, and

presents a st e@pﬁ&ﬁ%bjeac@ﬂ)me @hvedfion ESistsalQlprodéds of mehafsafatiig @.fcoagroh@ast
about 40, and m)st pr erablé of at |east about 45. 12 Accordlsrr:%
above enmbodi meftCiumfaiopaty M3isHal CHIPESNE G 9Lt e PHEFRINS ZIstepppephiactopp

an aqueous susREeRs: Gbbut so aal-éfefamwfaptegd%la@&m() Mant st p&fesacbm@ﬂmeaétrmeo %
to 80 % by dry wei 8ht of cal ci um carbonate naterial, preferably from 40 %

to 75 % by dry4eingKhargsterised ipithatitcampaseathe stare 6F5 al | and nost preferably
from60 %40 70 % by dry

(a) providing at least one calcium carbonate material, optionally in the form of an
aqueous suspension,
(b) co-grinding GCC and PCC, optionally with at least another mineral material,
(c) optionally screening and / or upconcentrating the co-ground calcium carbonate
20 material obtained following step (b),

(d) optionally drying the co-ground calcium carbonate material obtained following
step (b) or (c)

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

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

30 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.



5wei ght of cal cium carbonate material. The co-ground cal ci um carbonate
material in the formof an aqueous suspension is also characterised in that
t he PCC present accounts for 10%to 90% of the total conbined PCC and GCC
wei ght, preferably from20 %to 80 % of the total conbined PCC and 10GCC
wei ght, and nost preferably from30 %to 30 % of the total conbined PCC and
GCC wei ght. The co-ground cal ci um carbonate material in the formof an
aqueous suspension is also characterised in that ia}l featur%}s) a d50 from

about 0.2 p.m tib 1S papielap cmpedimgity the: B, grognd oty salsiug Garpongit yshe

preferably frogfected RMat RetOpdhefitiibn WipSp&Otol SiepBBS WIBHingSthBOrephoval of
Scdi graphTM 5100. The co-ground cal ci um carbonate material in the form of

an aqueous sus pepIsitien speh aisiisate frapuitics fprgadancn by fath flosioaqueous suspensi on
contains at |east one dispersing and / or 20 grinding aid agent, such

di spersing and / or grinding aid agent being present in a weight %relative
to the total diyansiheeembodimemy thalpracessgicengdifig tnthe ittvenifondis alse eliasacidsisyd for om

0.2 %to 1.4 % ef y from0.5 %to 1.2% The co-ground cal ci um
car bonat e nat eﬁagggéﬁp{sﬁﬁgrglr% of an aqueous suspension is also 25

characterised in that the slurry water passed through a 40 p. msieve
contains less than,1000 m aof .Zr02 and | ess. than 200 ppm Ce02.  Zr 02. and
Ce02 contents St EOHist 8‘?‘3‘?‘%@8“%?6 PEEEEES or(%ﬁq. ﬁoetlﬁg glvﬁ?tbo&ﬁg alécg?%airﬁcrtﬁné 3‘% Bonat e
materi al in theaf 9egdpfs canied@ueous suspension is also characterised in that
the slurry water features a Zr02/ Ce02 weight ratio of from4 to 6.5,
preferably of from4.6 to 5.7, and nost preferably of 5.3. 13 The

co-ground cal ciMemR SHeRADAhE pfREsS hédkdingtol the inkeHtivh G alddcIAFHIRANSE B UBR@RSI ON

is also characterised in that it contains : . . .
co-grinding of GCC and PCC during step (b) is conducted in aqueous medium,
wherein the concentration of calcium carbonate ranges from 20 % to 80 % (by dry
weight of calcium cérbonate), preferably from 50 % to 75 %, and most preferably.from

15 50 % to 70 %.

The process according to the invention is also characterised in that 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
20 preferably from 0.5 % to 1.2 % may be added before, during or after co-grinding in

step b).

The skilled man in the art will choose the dispersing and / or grinding aid agent as a

function of the properties he wishes to achieve. He can use, for instance,

homopolymers of (meth)acrylic acid and / or copolymers of (meth)acrylic acid in
25 combination with other water soluble monomers, such homo- and copolymers, which

are totally or partially neutralised.

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

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

30 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,03, TiO; or mixtures thereof.



a fraction of particles finer than 1 pmof greater than 80 % preferably of
5greater 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 n2/g. Wien the fraction of particles finer than 1 pmis greater
than 95 % the BET specific 10 surface ajga is preferably |ess than 25
n2/ g. Wen the fraction of particles finer than 1 pmis greater than 90 %

greater than 8 ter than 8 e BTspeC|f| sur areals
preferably |es Bﬁ?eéﬁ’q 5%6 other JRINERR FP aﬂﬁ* dm?‘é%gsgi”ﬁaﬁ{ci@?
respectively. &@&m@“ﬁ%o@bj ect of the present i nvent| on lies in the

co-ground cal ci um carbonate material conprising GCC and PCC, characterised
inthat it is in the formof a dry product, presenting a steepness factor

of at |east abpfkt 3eferablySh6bMRY Hirdfal AlatekigAstadUy, 40, and nost preferably
of at Ieast about "45. 20The co-ground cal ci um carbonate material in the

formof a3dry product is also characterised in that the PCC present

accounts for 1 9 : ' qsgl‘g '

preferably fr O%h 2%&)? S?gccé%ﬁr&% ttgpﬁ? Lngglﬁgpg%)mg%ﬁ%?aﬁgggﬁ%%q%% Mn&?f and
nmost -pr ef er abl GCLrapdPEC0%utiog 30p ) of curdas atpbt eflabea@hi ned PCC and GCC wei ght .
25 The co-ground cal cium carbonate material in the formof a dry product is

al so characterised in that it contains : a fraction of particles
finer than 1 umambthgr @aicdimdrinahe Bidcés agmoeding whthy invéntiddds dad erardcteaiseddb %

nore pref.erabl reater t nd e nor e ef rapl greater
than 95 q8 and%tgﬁ%gﬁggqgqug‘?@% daIc/Cg \éQPQP)e%CguEP W@S&ﬁ’@%‘@% 14 \When
the fraction of particles finer than 1 gmis greater than 95 % the BET
specific surfgc;‘ area is preferably less than 25 n2/g. Wien the fraction of

particles fin RAHMENt. e BIOEFSS AFEQ wtoah%mva}t’@aﬂ%?lsq Hharpctsgiseh ing g

greater than 8@ {91 édﬂ ik TRREE hhd P EM bR &R (BPockdrs Bf £EIEbAdoYe L £SS than 20
n2/ g, |ess thana18en2 g, -a%nd | ess than 15 nﬂ(%(g)a%regpefélvely eThe

co-ground cal cium carbonate material in the formof a dry product is also

c P;[ act glrllss fefo'%ns b @crdabe dRPe\ S Enft HSBr ERMABRUr nfbréof thi folllobthglbPmB- M
P Y addltlon of a base, preferably of a base of a mono or divalent cation, most preferably of

sodium or calcium, by the addition of an alkaline preparation of a biocide, or by the
release of hydroxide, such a Ca(OH),, during grinding of a material, such as during the
co-grinding of PCC and GCC. The Applicant indicates that he knows of French patent
20 application number 05 00779, not yet published at the date of filing of the present
patent application, which mentions biocides that may be added during the grinding step

(®).

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

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

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

30 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



gmto 0.8 gm and nost preferably fromO0.25 gmto 0.45 gm This d50 is
nmeasured 10using a Sedi graphTM 5100. The co-ground cal ci um carbonat e
material in the formof a dry product is also characterised in that it
features a.Zr02/ Ce02 weight ratio of from4 to 6.5, preferably of from4.6
to 5.7, and nost preferably of 5.3. Finally, another object of the present
invention lies in the use of the co-ground cal ci um carbonate nmateri al
according to the invention, in any sector making e of mneral materjal,

and not ably i nPERENGLIG weight, ﬁfefﬁﬁhiy pioEs?q @ tpﬁélu/sf’f Théé"tal cpsbinedNi6l(Eandrh e
fol I ow ng exar@C%sw %ﬁt hrﬂitxﬁm%peférgol&lﬁloﬁid a1 8 708% bR &I QHipFRA T ©hnd he

i nvention and are fimtative. dian dianeter (d50) and the fraction
of particles féiélQmeg}g a di aneter beI ow a given di ameter value were
measured using a Sedi graphTM 5100. Exanple 1 - Conparative Exanple 10

G ound cal ci um carbonate presenting a nedian dianmeter of 1.5 gm was

wet - ground at a"he;pfroice*ss accmrdimto thé inféntondss ialso cheragiarisedinctbatahe tdrerifding ofr ng

ddi tii %s te
cer a- conpri si MGG FRLBRRURRENE de ¢ nivchiubiench PERoPIRCsSodar i
di ameter of 0. 4fcontim eki€efhdE@Headitas @findifig inkdia, shyh Hadslgiviyipt: rel ative to the

total bead weight, and a grain size after sintering of 0.4 urn (determ ned
by eval uations of SEMimages). The specific grinding energy required to

obtain a final GCOC ndda c@nt&lt%?@ét@%@n féﬁ%taﬁﬂ 209 BpweihtIBlaftodve shetbtaliBighdh/ t .
The obtained slurry_of the ground terial featuring a subseg’éentl

diluted & ids ZOCW@WFa%PYe%aW%@tW?@ﬂSa@G%W%bé'“é‘il gelptyefapeitottbat i ng

formul ation made U\Qm@ﬁt dthgid Qéédo‘éhd‘%o@f ?Re?ériﬂl?@?a roRiRERANEN1F by WEBht
partsground GCC matefial 10.5 partsSBR [atex 250 partssynt hetlc t hi ckener

.2 partspol yvi nyl relgtizotedhe total Welght of said bead; and

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

pm.,

This grain size is determined by analysis of scanning electron microscope images of
the beads. Bead ceria content is analysed by ICP Optical Emission Spectrometry

20
The process according to the invention is also characterised in that the beads have an
original diameter prior to grinding of between 0.2 mm and 1.5 mm, preferably of

between 0.4 mm and 1.0 mm.

25 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
30 GCC and PCC, characterised in that it is in the form of an aqueous suspension, and
presents a steepness factor of at least about 30, preferably of at least about 40, and

most preferably of at least about 45.



0.2 partsoptical brightening agent The above coating was adjusted to a
final solids content of 68 % and applied on a 30 standard pre-coated
wood-free base paper with a grammage of 71 g/n2 at a coat weight of 10

g/ n2/ side. This coated base paper was then cal endered using a supercal ender
under the follow ng cal endering conditiong; calender speed of 800 nknin,

cal ender | oad of 200 kN cm and a tenperature of 105 C 16 The gl oss of the
coat ed paper surface was of 70 % Tappi 75. 5EX | e Illustration of the

process accor diff§orBetndhe; at‘?(?\éf’n‘t“i‘tﬁ’ﬁm?!?“’? éh%osEPP‘djsca@f‘é‘H‘P éﬁPO@FQ}PP‘?ﬂ@fln dound

cal ci um car bong s &fa%%ﬁﬁgohﬁﬂzsﬁen%gh@dﬁso%a&bﬁ%%?{ham contAnsHBN@s vgfcsond i n
the presence of a 51 % solids content PCC slurry with a rredl an PCC di aneter

of 0.75 pm Théo b&:@rwelght@f\ﬁémgmtcaybaw@mawnelhéreﬁqrathly fromglsede 756 BpdtyThe
total solids c 0 ) '

di aneter of 1. WH@EH9&%1%@2@%%@%&&3@%&%% n co%?%ﬁ??gﬁﬁgﬁnce
of the foliow M@lgjhb@ﬁdalcautdcdrbmsmtahnt. 0. 95 wei ght % sodi um

pol yacryl ate, using ceriaconprising zirconium oxi de grinding beads
featuring a nedian bead dianeter of 0.45 nm a Ce02 content of 16 % by
wei ght rel ati v&hé co-gloand cil @lim babehaveahatial irathd form ofraa hauetis ﬁis;ieﬁsxaﬁ isedlso

sintering of 0.4 det | uat i.ops specific
grindi ng ener g %&qﬂ ch t{‘%]ﬂ@(;éj%érjﬁmﬁe e nt%B) dﬁo/hﬁ’w Jl/"g’gg'@ttgw ebé &

s';] eepness fact BCCCH‘nd&Hvae?@ﬁgre\fﬂﬁnlpfro&O% Y%\WHRD % of th&'lﬁ?algighﬁiﬂga@csj aHdr K of
the co- process terial, featuri sol i ds ept o t en
added to ¥ st aﬁ% welgéfp@rrd %B%ﬂq%%ﬁrﬂm %&%&ﬂgﬁ%ap @rs ! ibines FRLo

wei ght proport Geaswabntconponents @ 100 partsco-processed material 10. 5
partsSBR | at ex 250.5 partssynthetic thickener 0.2 partspol yvinyl alcohol
0.2 partsoptical brightening agent The above coating was adjusted to a

final solids copd&nfrofifd it 26brARRh4t&8h #¥h&form of an aqueous suspension is also
characterised in that it features a dsp from-about 0.2 pm to 2.0 pm, preferably:from 0.2
15 pm to 0.8 pum, and most preferably from 0.25 um to 0.45 pym. This dsp is measured

using a Sedigraph™ 5100.

The co-ground calcium carbonate material in the form of an aqueous suspension is also
characterised in that the aqueous suspension contains at least one dispersing and / or

20 grinding aid agent, such dispersing and / or grinding aid agent being present in a
weight % relative to the total dry mineral material ranging from 0 to 2 %, preferably
from 0.2 % to 1.4 %, most preferably from 0.5 % to 1.2 %. '

The co-ground calcium carbonate material in the form of an aqueous suspension is also

25 characterised in that the slurry water passed through a 40 pm sieve contains less than
1000 ppm of ZrO; and less than 200 ppm CeO,. ZrO2 and CeO2 contents are
determined by ICP-OES.

30 The co-ground calcium carbonate material in the form of an aqueous suspension is also
characterised in that the slurry water features a ZrO,/CeO, weight ratio of from 4 to
6.5, preferably of from 4.6 to 5.7, and most preferably of 5.3.



30 standard pre-coated wood-free base paper with a grammage of 71 g/n2 at a
coat weight of 10 g/nR/side. This coated base paper was then cal endered

usi ng a supercal ender under the follow ng cal endering conditions: cal ender
speed of 800 m min, cal ender |oad of 200 kNNcm and a tenperature of 105 C
17 The gl oss of the coated paper surface was of 72 % Tappi 75. The above
results are summarised in Table 1. 5 Table 1. Exanple 1 Exanple 2 Fraction

of particles finer than 1 gmin_the final groynd product 97 % 97 % BET
speci fic surfadbe ea-gauest calqian pathenatepaenad lf'pfglt-‘)gfmo@"% aghengs 92%0603?19&1%%

Bepness

factor of the {jhal.QromnehiRogust 35 42 Median diameter of the fina
ground product

- a fraction of particles finer than 1 pm of greater than 80 %, preferably of
5 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 um is greater than 95 %, the BET specific
10 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
surface area is preferably less than 20 m?/g, less than 18 m%g, and less than 15 m?/g,

respectively.

15 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 steepness factor of at least about 30, preferably of at least about

40, and most preferably of at least about 45.

20 The co-ground calcium carbonate material in the form of a dry product is also
characterised in that the PCC present accounts for 10 % to 90 % of the total combined
PCC and GCC weight, preferably from 20 % to 80 % of the total combined PCC and
GCC weight, and most preferably from 30 % to 70 % of the total combined PCC and

) GCC weight.
25
The co-ground calcium carbonate material in the form of a dry product is also
characterised in that it contains :
- a fraction of particles finer than 1 pm of greater than 80 %, preferably of
30 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.



0.27 gm0.27 gm Total specific grinding energy required to produce the
product 270 kWhit 200 kWhit Tappi gl oss of paper coated with a formulation
conprising the product 70 % 72 % Bri ght ness of paper coated with a

formul ati on conprising the product 95.1% 96.5% Qpacity of paper coated with
a formul ation conprising the product 89.70090.2 % Table 1 illustrates
that the process according to the invention requires |ess specific grinding
energy, and |eads to an equal/inproved gloss, relative to a process, of the

prior 10art. EXéhepitee factionphpartielps /fnes thanp| en 15Fpate thanaMntoe the| BEK shegifiss a

bl end of PCC a @% ' i G r}pg)gﬂ% 1% £dkS &t §ley 1@k qund
prior to bei ngg%‘lfaxe 'eak’])i%’@%%lgéf‘s?g%nggue IS sflurry Colf % start ieng mat eri al
havi ng t he chapaciserdatst thes 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,

5 respectively.

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

characterised in that it features a dsg from about 0.2 pm to 2.0 pm, preferably from 0.2

pm to 0.8 um, and most preferably from 0.25 pm to 0.45 pum. This dso is measured
10 using a Sedigraph™ 5100.

The co-ground calcium carbonate material in the form of a dry product is also
characterised in that it features a ZrO,/CeQ, weight ratio of from 4 to 6.5, preferably of
from 4.6 to 5.7, and most preferably of 5.3.

15
Finally, another object of the present invention lies in the use 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.

20



i ndi cated under Exanple 3 in Table 2 was ground in a nedia ml| using
yttrium 20 stabilised zirconiumsilicate grinding beads featuring a bead
dianeter prior to grinding of 0.6 to 1.0 mm A total of 50 kWit specific
grinding energy was expended in order to obtain a PCC end material having
the end material characteristics indicategin Table 18 2. The final solids
content of this subsequently upconcentrated PCC slurry was of 68 %
Separately, a 74 % solids aqueous sl ur Q g starting material having
the 5 characteristics indicated under E@Qﬂ% 3in Table 2 was ground in a
media mll using yttriumstabilised zirconiumsilicate grinding beads
featuring a bead dianeter prior to i ndi ng of OGt@é’p A total of
210 kWit spec’ﬂw ollgyvingerapplesrse gx;ﬁna@%wé& Agecartainegh eftt%b% BVAItnGoC
end materi al %y a[g‘gmgrhﬁ:mgﬂg, ecmaterial characteristics indicated in Table 2.
The final solids content of this GCC slurry was of 75 % 10 The PCC and GCC
slurries Vere then mxed so as to obtain a PCC/ GCC blend material with a
PCC. GCC wei ght t hes, rd
paper coating grﬁlﬁlﬁ?&gﬁe&eﬁ?ﬁg nd-ﬁm éz}c%lﬁgfgrﬁ{\@%wfeng \ééj&k%ge%fg%%rtl ons of
conponents. 15dﬁﬁ6tepmim®mtr@£ﬁrddlwmgarmmgraph7 3005 partsSBR | atex 0.5
partssynthetic thickener 0.2 partspol yvinyl al cohol 200.2 partsoptical

bri ght eni ng agent The above coating was adjusted to a final solids content
of 68 % and apBkingsle 0P CanfphatdeEtnfple- coat ed wood-free base paper with a
gr anmage %f 71 g/n2 at a coat weight of 10 g/ nR/side. This coated base
paper wad ¥ hen cal endered usi ng a supercal ender 25under the follow ng

cal endering coggjuhil @AISiumCRAHRNAE breSdtiag a dlecdBBGidmeir bf 1 SalneRdevel-gatndit 200
[th/cmand a tenperature of

a solids content of 74 %Q’/é in the presence of the following additives: 1.51 % sodium
polyacrylate, in a two-pass process using ceria-comprising zirconium oxide grinding
beads featuring a median bead diameter of 0.45 mm, a CeO, content of 16:% by
15 weight relative to the total bead weight, and a grain size after sintering of 0.4 um
(determined by evaluations of SEM images). The specific grinding energy required to

obtain a final GCC with a steepness factor of about 35 % was of 270 kWh/t.

The obtained slurry of the ground GCC material featuring a subsequently diluted solids
20 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
25 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

30 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. 30
Exanpl e 4- Exanple according to the invention. 19 A 74 % solids content
slurry of ground cal cium carbonate presenting the characteristics |isted
under Exanple 4 in Table 2 was ground in the presence of a 48 % solids
content PCC slurry wth the characteristiﬁs | i sted under Exanple 4 in Table
2in5anmdiamll. The PCCto GCC weight ratio in the mll was of 30:70
and the solids content of 65.9 % The grinder contents were co-ground using
yttriumstabilised zirconiumsilicate grinding beads featuring a bead

di ameter prior [ 0 .ako of 116 kWh/t specific
grindi ng energ;I/‘fl 1%%@%5%&%?%&8‘%%?&?%%ngaﬁgggﬁ&d PCC co-ground end

mat erial having the end material characteristics indicated 10in Table 2.

The final solids content of this GCC slurry was of 70.3 % This slurry was
then added to a standard paper coating fornulation made up of the foll ow ng
wei ght pr dpor t Exaisplef —dihmprati@ndfshe prédesd @0ondangtic BEGHV&@@nco- gr ound nat eri al
10.5 partsSBR latex 0.5 partssynthetic thickener 200.2 partspol yvinyl

al cohol 0.2 partsoptical brightening agent The above coati ng was adj usted
to g ]1:i nal bSO| AOB %asatiéNéon@dnt @l&rr%oﬁ@d)uﬁcbﬁzﬂbl&ﬁi dﬁfboﬁat@@re@érﬂilﬁgarrdedﬁa:reGC@at ed
W00 ree base

paper th a gratn e_of 71 at ,a coat V\Blﬂ
g/ m2/ si de. Thi Sawgtst 8}([;' 6dg‘éwﬁ§§@r‘m the pessens IO Addriage ‘i‘?ateﬁt}g ééﬁﬁl ender
under the fol | GphROnEBAEPOE didiht& UTDi 151 RRASTheLPEE RS BCCSRERHR: @fio &Dfhemhilli N,
cal ender I oad of 200 kN cm and a tenperature of 105C. 30
was of 50:50. The total solids content of the slurry in the mill was of 61 % and a
median diameter of 1.1. The grinder contents were then co-ground in the presence of
the following total additives content: 0.95 weight % sodium polyacrylate, 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
15 size after sintering of 0.4 um (determined by evaluations of SEM images). The.specific
grinding energy required to obtain a final co-ground product with a steepness factor of

about % 42 was of 200 kWh/t.

The obtained slurry of the co-processed material featuring a solids content of 70.2 %
20 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
25 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

30 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.
20 Table 2: Product Nane Exanple 3: PCC/ GCC Bl end Material Exanple 4:
PCC/ GCC Co- Ground Material Starting material characteristics GCC dso (Pm
1.4 1.4 Steepness factor 28 28 PCC dso (Pm) 0.75

17

The gloss of the coated paper surface was of 72 % Tappi 75°.

The above results are summarised in Table 1.

5
Table 1:
Example 1 Example 2
Fraction of particles finer than 1 | 97 % 97 %
pm in the final ground product
BET specific surface area of the | 28 g/m" ' 23 g/m’
final ground product
Steepness factor of the final | 35 42
ground product
Median diameter of the final | 0.27 pm 0.27 ym
t_ground product _

Total specific grinding energy | 270 kWh/t 200 kWh/t
required to produce the product
Tappi gloss of paper coated with | 70 % 72 %
a formulation comprising the

roduct
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 specific
grinding energy, and leads to an equal/improved gloss, relative to a process of the prior

10 art.

Example 3 — Comparative example

15 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-
20 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



0.75 Steepness factor 55 55 End material characteristics GCC dso (11m)
0.40 St eepness factor 34 PCC dso (Pnm) 0.38 -- Steepness factor

18

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
5 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 210 kWh/t specific grinding energy was
expended in order to obtain a GCC end material baving the end material characteristics

indicated in Table 2. The final solids content of this GCC slurry was of 75 %.

10
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 slurry was then added to a.
standard paper coating formulation made up of the following weight proportions of
components : '
15
100 parts PCC/GCC blend material
10.5 parts SBR latex
0.5 parts synthetic thickener
0.2 parts polyvinyl alcohol
20 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
25 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.
30

Example 4 — Example according to the invention.

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

the invention.



40 PCC/ C CC PCC/ GCC weight ratio 30/70 30/70 dso (jm 0.38 0.40
St eepness factor 37 38 Fraction of particles with a dianeter |ess than 2
pm (% 89.5 88.8 BET specific surface area (g/nR)

19

A 74 % solids content slury 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
5 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
a GCC/PCC co-ground end material having the end material characteristics indicated

10 in Table 2. The final solids content of this GCC sturry was of 70.3 %.

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

15

100 parts PCC/GCC co-ground material
10.5 parts SBR latex
0.5 parts synthetic thickener
20 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
25 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.
30

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



18.1 18.2 Total specific grinding energy 162 kWit 116 kWh/t
Characteristics of paper coated with the end material Paper gl oss (Tappi
75) 70.5 %72 % Opacity 90.4 % 90.5 % Bri ghtness R457 97.9 % 97.9 % 5Table
2 indicates that the process to prepare a co-ground PCC/ GCC nateri al
according to the invention requires less gfinding energy as conpared to
that required to prepare a conparabl e blend of PCC and GCC, w thout any

|l oss or with an inprovenent in optical properties. 10 Exanple 5

Table 2:
Product Name Example 3: PCC/GCC | Example 4:
Blend Material PCC/GCC Co-Ground
Material
Starting material characteristics
Steepness factor 28 28
PCC dsp (um) 0.75 0.75
Steepness factor 55 55
End material characteristics
GCC dsp (um) 0.40 -
Steepness factor 34 -
PCC dsp {(um) 0.38 -
Steepness factor 40 --
PCC/GCC PCC/GCC weight ratio | 30/70 30/70
dsp (um) 0.38 0.40
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 kWhit 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 %

5 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.
10
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
15 co-ground with the use of ceria-containing zirconium oxide grinding beads with a ceria

content of 16 % by weight relative to the total weight of said bead, an average grain
size after sintering of the grains forming said bead of 0.4 pm, and a median bead
diameter of 0,45 mm. The co-ground material is then added to a coating formulation
used to coat a base paper, and the resulting gloss is measured.

20



This exanple illustrates the use of a process according to the invention
wherein 3 mnerals, a natural calciumcarbonate a precipitated cal ci um
carbonate and a clay, are 15 co-ground with the use of ceria-containing
zirconi um oxi de grinding beads with a ceria content of 16 % by wei ght
relative to the total weight of said bead,, an average grain size after
sintering of the grains form ng said bead of 0.4 pin, and a nedi an bead

di aneter of 0,45 mm The co-ground material is then added to a coating
fornul ation uséheﬁ@0W6Eﬁn%ﬂE&§§“§§%§KPméhd the resulting gloss is measured.

21 The follow ng rmaj ey %éoiidw%&ﬁerﬁgru%w%gbuhd Raldiftm%afdnhie Hr&QHn@ N madistt ry of

ground cal ci um carbonate presenting a nedian GCC di ameter of 1.4 um and
prepared using 0. 27GUCwhamyHer qfdyt wei agh preppred peingB2y “ofveight hyrmpehtyhdry of
acrylic acid, 5a 51.% i C sLupry with a nedi an PCC di anet er
of 0.8 pm and prepa?g%§gﬁ%ﬂ%mﬁggﬁﬁgt%ﬁ%ﬁ?éfgg’dry wei ght of FCC) of an
honopol ynmey of acr y4 5t Yasdlids canteht CE8s184rys with d snadomtROE disingter 9f 08 Loh ayd

comerci al i zed by HUBERTM und he.. it hopr.i nt i atio
PCC. GCC: cl ay in t hePYiFe Haee i ‘%S"%@‘%ﬁ‘/ hni”h‘@e‘%t"gﬁ’@&"u &%Egg‘r?pglh’g’%%’ft he
slurry in the mll wagickid/2 % and the nedi an dianeter was of 0.4 and 0.5
gmfor the 2 tests il]u ating the ipvention. 15 The.grin ents were
then co-ground i tﬂ@"pgé%‘bﬁ)&’ggﬁ?m‘frﬁéﬂlpglqf(‘}%yr?@mf’%?fcﬁlzg‘éhygﬁmﬁ%gﬁt:
respectively 0.4 angeQade MRhdpiint™ (by dry weight of nmineral nmatter) of an

honmopol ymer of acrylic acid, where 14 nol % of the carboxylic functions are
20neut r al }%ed by -sodi um hydr oxyde, having a nol ecul ar wei ght of 5 600

g/mol, and a pahydkaRehs PYCIRUGLLY % fe thill Wad s5Higa- conpri sing zirconi um
oxi de grinding beads featuring a nedi an bead dianeter of 0.45 nm a Ce02

content of 16 % by weight relative to the total bead weight, and a grain
size after singgrifg BfiasQofien@Pine slutry in the mill was of 72 % and the median diameter

was of 0.4 and 0.5 um for the 2 tests illustrating the invention.

15
The grinder contents were then co-ground 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

20 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 pm,

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

0.5 ym.

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 :
30
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™)



25l eading to a cog-round material exhibiting a nedian diameter respectively
of 0.4 and 0.5 um The 2 obtained slurry of the co-processed naterial was
then added to a standard paper coating fornulation made up of the foll ow ng
wei ght proportions of conponents : 30 100 partsco-processed material 11
partsSBR | atex (DL 966 commercialized by [OWNCHEM CALSTm) 0.5
partssynthetic thickener (CMC FF5 commercialized by FINNFIXTM 22 0.4

partspol yvi nyl al cohol (PVA 4-98 co rcialized by CLARI ANTT

partsoptical ~bP#@REEni ng a@émmxlsicgﬂglg%éﬁ‘ﬁ@ @Wﬁ&@%}’gﬁlé&@?ﬁml\o
5The above Coa@).\s/%grté"’as appbhirdl %gﬁexﬁh%am%édtd;m%ﬂﬁir“basféoﬂiﬁeﬁﬁalwied hbya
grammage of 78 g/nk at a coat weight o 0 g/nR/side. This coated base

paper was t henB&XE®iMered using a supercal ender under the foll ow ng

cal endering conditions: cal ender speed of 300 mmn, cal ender |oad of 170
kI\f/mand a tenperature of 80C. 10For the coground material exhibiting a
medi an di dnet eThofbde 4ogimg wakepglledn aoftandad topmaiduisppaper with af eemagesolof 73

% Tappi 750 angd, 45% DI N 75. . r2, SNy ot N ' Jar ed

W th 200 parts bER Bacoftdsisty o TTBA LRI G5t AOuERUAGHY <O

75 and 35 % Dl Wifba sifdr@lentidramndagihe doitbwing ealéralerivx binditions galenderdipead of

di aneter of O um the gl ogs .of oat ed paper sur e was of 68 % Tappi

75 and 40% D %m/‘ﬁi}"i?%f??ﬁﬁﬁ‘?%’rﬁ}%ﬁé&%‘&‘ﬁa% %“Eagéﬁ(fc'actured with 100

parts of a GCC having a nmedi an dianeter of 0.4 pmwas of 63 % Tappi 75 and

33 % DI N 75.
° 10 For the coground material exhibiting a median diameter of 0.4 pm, the gloss of the

coated paper surface was of 73 % Tappi 75° and 45 % DIN 75°.

By comparison, the same coating manufactured with 100 parts of a GCC having a

median diameter of 0.4 um was of 70 % Tappi 75° and 35 % DIN 75°.

15 For the coground material exhibiting a median diameter of 0.5 pm, the gloss of the
coated paper surface was of 68 % Tappi 75° and 40 % DIN 75°.
By 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°.

20



20 23 CLAIMS 1 - Process of manufacturing co-ground cal ci um carbonate

mat eri al conprising GCC and PCC, presenting a steepness factor of at | east
about 30, preferably of at |east about 540, and nost preferably of at |east
about 45, and characterised in that it conprises the steps of : (a)
providing at |east one calciumcarbonate gmpterial, optionally in the form
of an aqueous suspension, 10(b) co-grinding GCC and PCC, optionally wth at
| east another mineral material, (c) opt([%lIr y screening and / or
upconcentrating the co-ground cal ci um ‘gﬁﬁ%te mat eri al obtai ned fol |l owi ng
step (b), (d) optionally drying the co ground cal ci um carbonate materi al
obt ai ned followi ng step (b) or 2 - Process according to.claim]1,

charact eri sed #n freRges %m%‘t‘@vf%‘ﬁ oremeung arle e B e e GOC
provi ded as an,aomee ¢
00 T ?85%}}%}%5]3%6?9@53 ?d@fé)r 'of‘at 188t abtom %, g&?&%oﬁgqmgp

contains from 20 cal ci um ctar bonat e preferably
from50 %%o 750,det m@rabweﬁaémﬁtl outnénm*@osh%ap@nsea inghapt cgmprises hees s

according to apgy of clainms 1 or 2, characterised in that the cal cium
car bonat e naterlgﬁ provided in the formof an agueous suspension in step
(a) is GCC 4 - Process according to any one of claims 1 to 3,
characterised in that

ess cor gto
any one of cl ai mga)lp P B‘%H‘g at g%%té’é‘f g?ﬁmgmd: afbﬁ ?tﬁ g{ategfi 1 gp J(;)d))aﬁ s tcleggrﬁmed% %lut
306 - Process accorsuus@stsospamjorpne of claims Ito 5, char acterised in that
t he co-gr nd|ng e h cted in ueous
nmedi um wer ei n 5&?@%& %%XEW @zﬁ %8% ‘gﬁ?ré‘ﬁa%rgl q’%%?ﬁ 20 to 80
% (by dry weight (@f o;ﬁi@hﬂlytﬁ&e%fﬂf)?&w ﬁ)upc&fc@rftfahﬁ@mé Jol 6nd Qalcfuny BarBonagnd
nost preferably fromb5Q to 7
material obtained following step (b),
(d) optionally drying the co-ground calcium carbonate material obtained following
step (b) or (c)
15
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
contains from 20 % to 80 % by dry weight of calcium carbonate, preferably from 50 %
to 75 %, and most preferably from 50 % to 70 %. -
20
3 - Process according to any one of claims 1 or 2, characterised in that the calcium

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

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

25 carried out.

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

carried out..

30 6 — Process according to any one of claims 1 to 5, characterised in that the co-grinding
of GCC and PCC during step (b) is conducted in aqueous medium, wherein the
concentration of calcium carbonate ranges from 20 to 80 % (by dry weight of calcium

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



24 7 - Process according to any one of clains 1 to 6, characterised in that
at | east one dispersing and / or grinding aid agent present in a weight %
relative to the total dry mneral material ranging fromO to 2 %
preferably from0.2 %to 1.4 % and nost Spreferably from0.5 %to 1.2 %
may be added before, during or after co-%i nding in step b). 8 - Process
according to any one of clains Ito 7, chdracterised in that the co-grinding
of GCC and PCC during step (b) is conducted in the presence of at |east
anot her 10m neral material selected anong Flomtalc, clay, A1903, TiQ2 or

m xtures theregf._ 9 - Process, accordi I iCtiet | dhet hat
the ot her m ne é]P rﬂﬁets%P?ngf(ﬁl?%tosgegledéfd'é)ggg%sngIt??’g&n}? %ﬂaac%g%d?iﬁatg&oa??%sﬂxt ures
thereof. 1510 disprsiagss Accgirdingid ogant piesandin & haight Veredasizve ta thettpigl divhe
other mneral material (s talc.,.11 - Rrgoces cordi ° |,ad

charact eri sed PHOGH ateriad i o QP &1 Q’h‘g’iegeffilabg %log1 Q‘?a}f/?o 361’ fgln% Bfocess
accordi ng 40 apyresHRy @bmC.81%% 1.219% nid, becidasdalpdfere) durihgian aftkrato-grireling in
co-grinding of GCC and PCC during step (b) occurs at a pH of above 7.

13 - Process aé®pPHing to claim 12, characterised in that the co-grinding
of GCC and 25PCC during step (b) occurs at a pH of above 10. 14- Process

according to claim13, characterised in that the co-g%jcnd'éngltegf .and PCC
during step (b} -Feesassaceardiag go-pryfong9belaimpil to3p gpractepsercidat Ne GG & o any
one of clains f&{&%\ rd i cdridadted W tHRGpredRBecCOr @ letliapgthef GCC
and PCC in steéf%%qlé%%gbgrl n gr&e@gﬁ en%s aree subj g%t to a tenperature

ri ses to Hboventr@y nptesfabyeldsted among fomdaloglay, Ahls, S ogpighEsdkiselt o above
100 C.

9 — Process according to claim 8, characterised in that the other mineral material is

selected among from talc, clay or mixtures thereof.

15 10 — Process according to claim 9, characterised in that the other mineral material is

talc.

11 — Process according to claim 9, characterised in that the other mineral material is

clay.

20
12 — Process according to any one of claims 1 to 11, characterised in that the co-

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

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

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

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

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

30 15 — Process according to any one of claims 1 to 14, characterised in that during the
co-grinding of GCC and PCC in step (b), the grinder contents are subject to a
temperature tises to above 60°C, preferably to above 90°C, and most preferably to

above 100 °C.



25 16 - Process according to any one of clainms 1 to 15, characterised in
that the PCC present when co-grinding during step (b) accounts for 10 %to
90 % of the total conbined PCC and GCC wei ght, preferably from20 %to 80 %
of the total conbined 5PCC and GCC wei ght, and nost preferably from30 %to
70 % of the total conbined PCC and GCC wehght . 17 - Process according to
any one of clainms 1 to 16, characterised in that the co-grinding of GCC and
P CC during step (b), is conducted in the presence of ceria- 1Ocontaining

zi rconi um oxi de grindi ng beads as grinding nedia, such beads having : - a
ceria content ofg befRedfudh iy therbraibe1abli s ehdiciaied m Bletaiat

wei ght of said re?era% bet ween 15 % and 18 % ative
L o the L ot al Wlenrgﬁhmt whens ed- ghrbimddurmgcstm@o apeeantsr fap |19 %ftoa%p‘l)/‘bS{ H*ﬁt @i 16 %
ywelgt15reatv th | i o e
grain size af t € Ig}ng grepnaéﬁcﬁ(ﬂ% ﬁzeIng‘Pgl %ab ofr?nﬁng )é’gf‘go 6@6}4}51e toph Cg%ght&ﬁan 1
gm g(r) ef1 grabl y RdC hx&SGCChmgHB, aﬁdgtmst paftrabhysfrom 88 e tabl % ofithd @% combificd. 3

gm - I to claim 17, characterised in that the beads
have an ori gi n%ﬁ-’e@?fﬁﬁg&g Eﬂ?or to grinding of between 0.2 nun and 1.5 mm
preferably of between 0.4 mmand 1.0 mm 2519 - Co-ground cal ci um car bonat e

mat eri al corrpr|S| ng GCC and,PCC, characierise at by th
process accor di Hy ?ﬁ?cfsﬁé‘c‘foﬁ@%f‘? 8ty one oé "umscg t%?@u%ﬁrafgpﬁﬁ% %‘oncét e ©
material conprigindilg FEGEOInPPCC atitdgaste (4)s Bdcondudiétin the presende mmeerﬂaor m of

an agueous suspensj on,  presentjng.a steepness, factor,. of 0] east about
30, prefel@bl y containgziseniun gside gﬂﬂdm%l?ﬁﬂ ﬁ"nﬁ‘l“gp@fiﬁbﬁwﬁg‘?aﬁél‘a‘f%st about
45,

- 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 -
15 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.

20
18 — Process according to claim 17, characterised in that the beads have an original
diameter prior to grinding of between 0.2 mm and 1.5 mm, preferably of between 0.4
mm and 1.0 mm. A

25 19 — Co-ground calcium carbonate material comprising GCC and PCC, characterised

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

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

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

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

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



26 from40 to 75 % by dry weight of calciumcarbonate material, and nost
preferably from60 to 70 % by dry wei ght of cal cium carbonate material 22 -
Co- ground cal ci um carbonate material according to any one of clains 20 or
21, 5 characterised in that the PCC present accounts for 10 %to 90 % of
the total conbined PCC and GCC wei ght, preferably from20 %to 80 % of the
total conbi ned FCC and GCC wei ght and m)st preferably from 30 %to 70 %of
the total conbi ned PCC a % :lr ground. cal,ci umc

materi al accor dfey 4P 40 ﬂﬁyﬁ&ﬁed%fweéﬁ éf’frﬁa%‘bmtcﬁfb??at CHriah c2afl iraash pre rfi t |t
features a d50 #4080 RbRA, L) ddy FEEAQS 318 cRbEARE Allepall TOM 0.2 gmto 0.8 gm
and nost preferably from0:25 gmto 0.45 gm 24 - Co-ground cal ci um
carbonate material according to any one of clains 20 to 23, 15

characterised i 2/1 1 6&krouhe cﬁ&ﬂﬂ%oﬁﬂ@ %Eb%bp&c&‘aﬂig% Ny 8he b?él&ﬂnsoﬂ)eor 21,
di spersing and rinding aid agent, such dispersin r|nd|ng

ai d agent Bbei ng:hmaetsmwd ift thattha@CGHITesytragbaunis\fer k(b%ttﬁé() ?/oﬁﬂhe tﬂt@l Cﬁﬁnh’ét?(?al

mat eri al rangi t % of

preferably fro:%q%é. é@o@" @Cf&}é%t’ ﬁf&@%‘]g{yef@?gg({(’u{r? cg’loglt%egtﬂogagr ﬂétﬁg?i?%%tag(%l al
accordi ng to anyCOneight, aad aiosepreferably oty 3@ P@atoat Brdf sleectotah corzined P@C shdir r y
wat er passed tl’%(r#%g@g 40 gm si eve contains |ess than 1000 ppm of Zr02 and
| ess than 200 p 26 - Co-ground cal cium carbonate materi al
according to any one of clainms 20 to 25, 25characterised in that the slurry

wat er features Zr 02/ CeP2 weight ratio of. fro r.ef er bI of
(oo 4 o a8 5223 Treroned calpiam o phthadoming bang ogs aROERAR o2

car bonat e rrat eroh@éacta%@ iflihagit reuhaeya 80 ol abohed. 2BinPed 2 Am? Prefeedbay ﬁsﬁnm sed
inthat it contains : 30 a fraction. of partlcles finer than 1 gm of greater

than 80 % pr efteR 8§ uws angraest arefersphniras 0% Hblod- 4y Wher abl y of greater than
90 % and even nore preferably of greater than 95 % and 27 - a BET
specific surface area of |ess than 25 n2/g 28 - Co-ground cal ci um

car bonat e mat eral C%gr@émctiPai@um@athoaatmwnalcmw&mgép|a§1éen¢ af elpis e 23,

fraction gsupar chhliESsel | Hrpﬁ{at {h@aa é'oug g&sﬂéns rn%hﬁfns ah?e@st%'i_’ie O(ﬁs Ex@ﬁg BEd/ or

specific rface area i s |ess t -ground cal ¢i um
car bonat e mat ergriafling eéb pgtinh ggutlo dcspaﬁlnfg 2nd / @haﬂadmé rfil% @gent peing giresewlr inga

fraction of parddgle5:ddifiety h@qﬁta%d,gg;,%g@&@ﬁsﬁ radgh@ el 0% 2 ASprfetably

specific surface aréa 1s l[ess
from 0.2 to 1.4 %, most preferably from 0.5 % to 1.2 %.

20 25 - Co-ground calcium carbonate material according to any one of claims 20 to 24,
characterised in that the slurry water passed through a 40 pm sieve contains less than

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

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

27 - Co-ground calcium carbonate material according to any one of claims 20 to 26,
characterised in that it contains :
30
- 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



10 30 - Co-ground cal cium carbonate material according to claim 27,
characterised in that for a fraction of particles finer than 1 gm of
greater than 85 % the BET specific surface area is less than 18 n2/g. 1531
- Co-ground cal cium carbonate material according to claim27, characterised
in that for a fraction of particles finerjyhan 1 gmof greater than 80 %
the BET specific surface area is |less than 15 n/g. 32 - Co-ground

cal ci um carbonate ma ial .co i sin nd, P characterised in 20t hat
' o P SR oS B o e B

it isin the form of 1'rig eepness factor of at

| east about 30, preferably of at |east about 40, and nost preferably of at
| east about 45. 33, - Co-ground cal cium carbonat.e erial ,according .t
claim 32, char 25 &9 EEY HITHA TP POroT ASRNInE R PO d B0 o
of the total copbhmRMdCor patelcleGndSmad ghim of 'eedatf Alny9d PQMMEBEY dpacifid % of
the total conbined FCC and GCC weight, and nost preferably from30 %to 70

% of the total uErasiaads Pechandd @8 wei ght. 34 - Co-ground cal ci um
carbonate material according to any one of clains 32 or 33, characterised
inthat it contains : 30 a fraction of particles finer than 1 gmof greater
than 80 % pref28rdis-growfd epfaiem errbernatgmasriapceeptieg jorcddimr2dbehprasterigaddatlat ¢ han
90 % and even - : r r 9 0 :
specific surfacfgpé?reagﬁ%; 8f g%%}ﬁf ﬁgﬁ&fg%ng/ué %?%5%585 4 ?égvrjéhﬁ gg?c%ﬁl%]ﬁc

car bonat e nat ersificeareacs Wssthat 20 @f/gi m 34, characterised in that for a
fraction g(f) particles finer than |, gmof greater than 95 % the BET
specific 5surface area is less than 25 n2/g. 36 - Co-ground cal ci um

car bonat e mat erli0alCoagromrdiiaivgurh carbbratem@drial atrarding erdam®7| chatdewtisddan theat

fraction of particles.finger than_.l 0 reater than %,, t BET .
specific surfac® alﬁggnqnsofggrggf%gﬂer%g]mh&/%p Oil(ﬁre?tf’r- a@oggsg%ﬁlﬁedgggl PEeifie
car bonat e nat ershficeacaqs Bisrhat B ®F/gi m 34, characterised in that for a

fraction of particles finer than 1 gmof greater than 85 % the BET
specific surface area is |less than 18 nR/g.

15 31 - Co-ground calcium carbonate material according to claim 27, 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.

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

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

33 - Co-ground calcium carbonate material according to claim 32, characterised in that

the PCC present accounts for 10 % to 90 % of the total combined PCC and GCC
25 weight, preferably from 20 % to 80 % of the total combined PCC and GCC weight,

and most preferably from 30 % to 70 % of the total combined PCC and GCC weight.

34 - Co-ground calcium carbonate material according to any one of claims 32 or 33,
characterised in that it contains :
30
- 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



1538 - Co-ground cal cium carbonate material according to claim 34,
characterised in that for a fraction of particles finer than 1 gm of
greater than 80 % the BET specific surface area is |less than 15 n2/g.

39 - Co-ground cal cium carbonate material according to any one of clains 32
to 38, 20characterised in that it featuregga d50 fromabout 0.2 gmto 2 gm
preferably from0.2 gmto 0.8 gm and nost preferably fromO0.25 gmto 0.45

gm 40 - Co-groun al ci.um car bonat t erial,, according to any one of
clains 32 to 39, "ch%gg tSBP‘?‘E‘éﬂ”‘i%ﬁe ?rﬁaa?ﬁ?sg%ggrbm@s a Zr02/ Ce02 weight ratio
of from4 to 6.5, preferably of 25from4.6 to 5.7, and nost preferably of
5.3. 41 - Use qf co-ground cal cium carbopate material conprising C and
PCC accor di ng tsé)'gﬁygr?)‘ﬁ’é Bleiyg stbpnateanaieiahercpidinedn 6 }méﬁ&%ﬂr&ﬁ%@ 1R ﬁiabaper
coatings, in p@id fradlR ¢ Hefidl&SHiner than | pm of greater than 95 %, the BET specific

5 surface area is less than 25 m%/g.

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

surface area is less than 20 m*/g.

10
37 - Co-ground calcium carbonate material according to claim 34, characterised in that
for a fraction of particles finer than 1 pum of greater than 85 %, the BET specific
surface area is less than 18 m%/g.

15 38 - Co-ground calcium carbonate material according to claim 34, characterised in that

for a fraction of particles finer than 1 pm of greater than 80 %, the BET specific

surface area is less than 15 m%/g.

39 - Co-ground calcium carbonate material according to any one of claims 32 to 38,
20 characterised in that it features a dso from about 0.2 pm to 2 pm, preferably from 0.2
pm to 0.8 pm, and most preferably from 0.25 pm to 0.45 um.

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

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

paints and plastics.



