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12 Decenber 2006 1 METHOD FOR PRODUCI NG AQUEQUS

SUSPENSI ONS OF M NERAL FI LLERS. THE THUS OBTAI

AQUEOUS SUSPENSI ONS OF M NERAL FI LLERS AND THEP‘EBﬁ%?'b“ 2006
THERECF. 5 The present invention concerns the

techni cal sector of mneral |qads, such as notably

t he paper production field and in particul ar paper

paint, “wilerOp RO BINGRG s sbREENsTo RS g

pur iIMINERAPTFINUERS. TOE THYRORTAIRERTAQYUEGESSISPENSIONS
hydraulic binders, public works, inks and varnishes,

gl ui ng of t@RMWFMERSMHHMSEQHWFl ng

the use of concentrated plgnent 10 suspensi ons, and

ncerns, nore rticul he fi e ds .of.

{178 e mvslagfgﬂ s dh Joohtigal seft o S rgp%ﬂfggugﬁ as notably
AREPADET pltoﬁgc d Apd i parhenl ﬁrspagebe ing of paper, or

thee faldatafopping WalefuEeAImeRt SYsbnay BAfablyT thm fidd af pusifipgtion muds,

detepgegrpraesamics, repestst ordivaesaudic\bindeey Invhlic woaks, iinks apg varnishes,

ghung af itoudesaboweyrtypei ahiedustivetageirinpotha ase il dospentiaged pigment

isnspentionsy land pphdeest moresparticitlinty tledficdds ofopagher, water tseatment, paint

Red esamigs. t 0 produce suspensions of mneral |oads,

notably cal ci um carbonates, wth an excellent

eohRgy. arﬁc Eﬁbratﬂeomv\éhﬁ&P%bﬁéénwﬁ cdsBefoP§fréRfation of
tugr %n§18 Edetr.'ﬂtl Mﬁﬁ’% héattd Qgnal tlgf%ctory rheology used in

|ca & as h as possi
arlou v enlon fie
er c En% nEdor &f to reduce the quantity of

ter oduct.iaon of th ueous
L?S"’p?@?@?ﬂ&bt%ﬁfmﬁéﬂ@ll gpﬁ{cada%s 1§1at r{ge?cfshaqs necessary to produce
apprasnant pominsrallpadsy patablyrelct 6@&%@@84 with ap sxggllert pheology,
denwetht 7 deve visegsit during thes p of siozagsf tonfagiditale regnipulating and
@pplénation piithesr, and hebighse ppsaie emsinenabmattérsqontent, in order to reduce
tlonqentityed fodateichanfifedr t hem to the end user who use the
aqueous suspensions or to elimnate the solvents
DheERNprofisiort M SBedc0 afSeont Esudp@iond o @WAGE] 64d saBBfying the
Qﬂgvéﬂ(elﬁlaﬁed“ﬁﬁ&ld‘n%iﬁe %E&Qé Medd tb Ow‘éﬂﬂ‘}e%ﬁ&hﬁated aqueous

fisi A0S Q%éiaﬁ] tlek. ation process; but these
%ﬁ’% 3 |ons aeve U tnge present day |l ed to cakes

ich are so t hat essa s
by PG e A e e sorl i BEEF HRALI 11 o5, er o use the
SAUTAISYSREB a%oraton? ﬁ’hmﬁ@ct G APlaEHS BFRSFRyVRE ieu]Pﬂds arc used in
PH¥EFE ®Tyuspensi on or convey the 35 concentrated
suspensi ons. Thus, patent application WO 00/ 39029
tQrmotiethe tthawe kekwh| cadrently ishte eomcenthaie thesp suspessionsoby a filtration
ptagess, coud rthesgufitatosd hpen antinthef presdnt idamn ledirtb craliese which are so
eomphatthat i i€ abdeawiri giréthetd add thetdigrersast afje the tfhitrétion stage and
tsBRINAB) toCRCERIh 3hécABniSA1IAERr A fehfR thunk Fo Suspe@ish 6f convey the
léﬁﬁceﬂfraféﬁ%ﬁ%ﬁhﬁ@hs 40 energy to return the m neral

particles to suspension, with the addition of

dIlhuQ a‘?e%"? apﬁ'hcaﬁon WB%O/deEE' %acﬁ@s Bb&9Killed in the art that a process to

prepare an aqueous suspension of calcium carbonate consists in following the filtration
stage with a thermal concentration stage and then with a stage of use of mechanical
energy to return the mineral particles to suspension, with the addition of dispersant after
the filtration stage.

Faced with this problem of additional use of a dispersant agent or use of high
mechanical energy, the Applicant then found, in a surprising fashion, that as claimed



Faced with this problem of additional use of a

di spersant agent or use of high nechanical eneﬁ?becemberZOOG
the Applicant then found, in a surprising fashioh

that as clainmed 45 12 Decenber 2006 2 in the

i nvention the process for pré@paring aqgueous

suspensions of mneral matter characterised by a
filtration in two separate stages enabl es the probl em

to be resolved and thus an aqueous suspen5|on of

mneral matter to be obtai.ned which is dlre%
if, e ABYRALioN B DFITESY IOF PRERATIBE AQHCRYS SURSaSoRY §f mifers)

chyracterissdbes Sillsationinttwosepaialy slagebFajles B preplem to be resolved
anﬂﬂhsrmraqua@usasiﬂpénsmmdaf minage nsatieh tebe obteinad dviticlois dfectly
uﬁeﬂﬂ@ﬁ@éf&ﬁa tilBdRAtstagdl &bl ﬁylwaaew 4 sbhpressibageithan any
505{1? ti’(ﬁleto 'l@ﬁélﬁ%% EFQX sQlc %f H{Jhddﬂﬁaﬂ'%ﬂ?&l@f)crsant agent

’é%@ﬁgfl% ﬁt%ﬁ tp,? H@é o) g%han éfélgc% Yy 9 2 return th the mineral

W%@FF‘US“SPWﬁl%l d filtration and separation technol ogy,
A. Rushton, A S. Ward, R G Holdich, 1996;

Thiuk  thaKiltering b wmﬁbu%tmhmﬁﬁnm tiispﬂgatarisikm\m €Sadid-
101 'um"ﬁﬁltahgﬂ an&is arati iR ERblogy, . Ridhtod! AS. WD R.G. Holdich,
E ioat Efy Qe 011 puda ‘f)foceésgsqgl\llad%ﬁt Rihe

R A jg%oensé iy, e
disedyantags isdhat qakesowhi é‘ﬁfb@@ ue Bﬁ QF “é‘é EPum
carbonate, of half the quantity of di spersant before

154 pldcess ingolvives thaiistredisfiensintman @ndoud hispenbibrt obralaim
ctaflﬁ) afe8f ndlpite hﬁfy dfBspekdaht BéfoRIfilérapethe isgidauspension, and
tﬁé‘&diﬁu 1l b the dife P after thefitBfioh § ng@ﬁ@m%o@cnbwﬁfttryss -025646)

iggr qrésaoﬁwrméxgi}?e”%icﬁnm SERDPAP T o DAL bR

docunment (GB 1482 258) which reveals a process for
20THvee pkiblpdimthecut ot alsquiewiliar svitpaneshesiocement €38 pid84%e8)

wiiitls revalsar frooess €ox tREPYepasitivg of adiieqersespensioes of precipitated

calchdf c@fbo%% Asin@h @Ypedsank beforétHeGtagevf Toficei@ation by a

DG o4 %LSES%%?W’? R 'dﬁ@%?%@é%?e of

over 17 bars to be able to fllter and

25T firgbeqnsisty of the aearbioyuss amrewsuTef Qyes ZS%WS\FB e able to filter and
dfdd Obligationtto usk vere pegicutes dmceswq)fmhtmao disperse thegiale
dbtsiaeliiant age of the said method lies in the fact that
Iarge quantities of 30dispersant are found in the

{)F%fdlsm(?ﬁﬁlg %@%eastafcfm% Wg;l%'fgg{eafacﬁﬂgtl §8ds of
e e R g T Bt

preblamsciend rlustral wryeTEemEpiprahieas o peePlgER of Reaulation of

the stater msebinetis refnaiader ¢fche pragessyand whgqheq;]sq)generates cost

plobleaisiven the ¢atge dnMititics of Wispepantarsed (B 1463 974
describes a nethod for filtration in a single stage

35§m§1q}199 Ent! 1%6?%7%;@%&%@&}(@%8&0&%; ﬁﬁlgtgog%?ﬂs% tage
1?1"@“%?‘1 egﬁﬁlet‘ﬂ%v? SREed™ ngﬁpgv Cagent eit her

in full after the f||trat| on, or half before the
Thust thettecdmiqteadaowndo thase @kﬂﬂed in the art lead them to use the dispersant
agent either in full after the filtration, or half before the filtration stage and the other

40half after the filtration stage, or again in using the dispersant agent before the
filtration stage but with the need to use firstly a large quantity of dispersant agent
generating the abovementioned disadvantages, and secondly a very particular
dispersive facility.




40hal f after the filtration stage, or again in using

the di spersant agent before the filtration st agf2ﬁé£ember2006

with the need to use firstly a large quantity o

di spersant agent generating3the abovenenti oned

di sadvant ages, and secondly a very particul ar

di spersive facility. 12 Decenber 2006 3 Cenerally,

al | these t echni ques known on today s date have the
eth they result great diffic in

Cleagiathy, D i BRigue D aran R st e eve Shebstranlogt ot

thetytrasult iny gjmtﬂlffmbte An r%ttl@@lns thesake Fosuspersian if i desred to

obmi highlty cmicestaied suspendiend afgdry m5Eh havingasansfattbey rheology.

ainms of the invention is to offer a process for

S’IIH{1§%E'0?%@£ Ctiﬁhe Hl‘i‘&:?is%% P<%<1,§s ﬁ%@mﬂ%?ﬁﬁé’dus

to
ik fﬂ'%fi‘sma a %ﬂﬁg g%@%@ﬁt@&t%gyote to
%P%ﬂce AQUEOHE, PRSPERSIHRS anastenpyhich are
ab]@ th&e pumped @ttd l@yletth éle@ndVQ}SférbM therend awlisnneﬂdtmlnaﬂsr the
filtrdtionadtagen petsitde folhmeed by y complrasvied, inmpsmalmuansies of
10disperRantS Bk hlicWingtd dhe€i oPthe LSRG sTatéperANFpRbdm M B fRtrate
w‘ﬁ e&%e&“toto%?at ﬂiﬁg%hxt b 31%% iR a7 Rksallf @%&‘éﬁ‘i il fhe'fifate.

trate Vi ew t alnlng near -

uantities of dispersant present in the filfrate.
N%é%?“?é}“én%*‘a‘%ﬂ fiditnezsagt Prgse)ian Sierfiltgeameans that the,gnd of the

s¢dong stege comespondh & thetappearancsf oftthe dispessanidn shealglerate. This
15appraracp @i dspesattia thp fiketaisemantifitdby dinsqasnearnt ofeledtrcal
chhductiditg. This 1l5appearance of dispersant in the
filtrate is quantified by a rreasurerrent of electrical

onduct i vi.t This praoce arin as cl ai ned

TRRPTPESsS Of Pétanawé&@mgég ﬁwslﬁg &y et sSpRhEIpEy of Hia
ngpgrakbmatten, phleite bp pumpsd aad ahls taBesonveysd bydhe egdusesy

20immediately afer the Shtratinststages wjthasmall quantities of dispareant used and
alowig, controhobilelquanitestoftdispersaht phesque iis thetfiluardis chnticterised

b?'ﬂh@f@kﬂmaﬁﬁ Bhmplis€ a filtAtidH 3Nt bfaratt slics) PoSTIY followed by a
CB‘E’E nl N the filtrate, is characterised by the fact
t

|t conprises a filtration in two separate stages

ossibly foll owed by a conpression. 251n
251‘?& FROTE BRIicU g raner, These &P Wepasep ataaﬁsogfﬂ&@een gpnsist of a first

stag¢ i whichra prodeyestis ffrmed fusingtno dispegsant aganiti loHowed by a second
stapeedmitaous withahentiest ws thegprosende spesantorgdisgersant agents, and
if £ qgmg oRdYp a@tléﬁtgh%%ne‘i AUBW EPHY dgf Btma mgtgtbﬁ fgpd ¢cén%mng
'(ﬁ C10%, Ufqb 296 @P%{h?@f‘ ﬁ%?ﬂ{t?ela to the
n_an nnre F | C Iar na owe y a secong
30dp W?Hggf?‘g E@-&FF%# ORI 06 1o 200

ef erenti al Iy 1% to 2% by dry wei ght of dispersant
“?lwmatbw\zee-ﬂayer hes baadfoymodsithswatst of He predayeatis replaced, in ghe
sévend istagerwdthe Water dfithe sqiond lstige comainiipene domordiispenent
aga&setucﬁfmztthﬁe stﬁeﬂsait% dispefBRsA6E shread ukilt ml§ @&6Hghout the

35%5%9&31 glﬂ, fnaker of the second 'stage containing one
or nore dispersan agents such that the dispersant or

di sper.sants spread uni formy throughout the
Itshopg e noted ot duing tieregfire Blation pegpg Hieprawsuricangtied has a
valheof aipund ghat isemaranly usdd intthe traditiopalrfiltratiemprogessss ulnean
ewmhortpandcular manner, this process as claimed in the invention is

40characterised in that the quantity of dispersant agent present in the filtrate is
controlled and limited by a continuous measurement of electrical conductivity of the
filtrate and in that the filtration stage is stopped as soon as the electrical conductivity
of the filtrate increases. This stoppage of filtration at the time when the electrical
conductivity increases corresponds to a near-zero quantity of dispersant present in
45the filtrate.




- val ue of around that commonly used in the traditional
filtration processes. In an even nore particul g December2006
manner, this process as clainmed in the invention
40characterised in that the dquantity of di spersant
agent present in the filtrate is controlled and
limted by a continuous neasurenent of electrical
conductivity of the filtrate and in that the
filtration stage is stopped as soon as the electrical
conductivity of the filtrate increases. This stoppa

Thps,the progesscas chaimean thenavention anpbles pgeqoup sagpensions o fluid

minerdLimitten tbybei obtained diseatly; whighore abledo e pemped @and able to be

cOatd ininRtikdls ReEsmhRtfilRi@Sabgd, Possiiy elldweéd bRk ombZession,
Sugﬁé SHRA u%QQ@ s &t d-ﬁ;}&san{ 01 MR GEaSze28 ﬁ%ﬂ}ﬁ@%f ldfspbA&nt

nti n ueous suspensi ons 9%
p#ﬁ% Igtrlglﬂ%fgﬁf ) to be obtained directly, which are able
to be tpl_“%g]ied and able to be conveyed i medi ately
Tafdoeso, $Hergant agemt on agegds ugsdase ehopen githesfeem e dispersants
comnpmdsssedrin théfisldrd saspehbion wintindmEmadd suthssefos anample,
10paiph¥dphiated Spdly 28V Rt UaRéthé? RRc@onlis&P6F SANbr arly & Polymer
wifh 4 clﬁ@pérbir% ?@1{ ton) Or fiGmSfle ﬁfﬂtﬂﬁlfcd E(,S ﬁgfl -G8k fo'ittenomc
S%lg re chosen eit romthe dispersants
‘in the field of suspension of m neral
| oads such as, for exanple, 10pol yphosphates,
The pyesess dERTeparinghaqueeys susnensiansafiniagrabmagier as QJaimpdin the
15irotehgon odharasterised in thadiheprinersh mattenoiay de, chosenf fromriahwal

cABivdN t&bofaé 'ilﬁﬂihcﬁng ReAbLIYOME YaBbuFdHaliisC E410idsCor ratbleacs

chGeh o9& yh eT1 %aR CRtboRhteHE aars';ﬁl& ﬁ'i%{@d) Scium
ﬁoﬁﬁa (@ﬁefe e i i &”@kaaq%? phi e g@%‘%’r‘%ﬁmﬂum and
i ALt emdnasiesiug) garbonate,

20limee n@anq:ﬁya,mnm sulphage suohias (parith aalkim suphate.csilicsy the
ngnédiesilicates sadipasetalc molbastbrites whiyhahd othea hhumino-silicates such
a§ﬂédlﬁh@ Afn@s, ﬁié@dl oaandahﬁ@ b@th atiges @Iaiﬁlrolﬂues:@fch@@ alfpBedim
alfo%gfelei&pnn 3’% {: ?ﬁﬁ&g glr ll#‘g?)téd&g ut%fuuﬁ{ idas 11{Tit§<§1¢atase
F’q‘r‘ Borties A tiies of B b ) Ramy iR Ceohl hig catcium

#8GRY&I a, barium sul phate such as barita, cal ci um
suI phate, silica, the magnesio-silicates such as
Ptedérentialby, Its tndwerhlanatedray shasonl fronheatusl calcivm cabboaetsysthetic
calbith c@bo#Ad hisb Talléd ﬁ@clpim&alcammﬁ lclohake, ERantuin BXxURSN its

aﬁ’a[ta% &' Btl1ed65ns Licgghﬁ‘satlm 'Hdto xthéj rcp{yk 48 theif Aiktures.

30 ZI nC oXi an| um OXI tani um
dIOldeS |n|é§1anatase erforrrs and mxtfures
Agra e Wﬁnélswst SYEIPER A5 USPERSIAYLPTeT

n@ﬁmwbwhaﬁ duidoabledp dapumiped and jgenvriyed by thererd wyer immediately
afttrabe filthatiom stagey padsibip fcllowedcly boompressiepnt het i ¢
cal cium carbonate al so cal l ed precipitated cal ci um

sesu dils le £ ds élﬁﬁne ahéafveftion 1 f1 €
R e

sgﬁs%&'g]ggge qu @ﬁ%l""&?‘g p muﬁeé' tter to tillterecf) and in

that it is obtained by the process as claimed in the invention.

40In a more particular manner, it is characterised in that the mineral matter may be
chosen from among natural calcium carbonate, including notably the various chalks,
calcites, marbles or again chosen from the synthetic calcium carbonates such as
precipitated calcium carbonates at different stages of crystallisation, or again from
the mixed carbonates of magnesium and calcium such as the dolomites, or from

45magnesium carbonate, zinc carbonate, lime, magnesia, barium sulphate such as



matter which is fluid, able to be punped and conveyed

by the end user imediately after the filtrati

stage, possibly followed by a conpression. 35Th?§December2006

aqueous suspension of mineral Smatter as clained in the

invention is characterised in that it contains 0.01%

to 10% preferentially 0.1%to 2% by dry weight of
sodi sper sant reI ative to the dry wei ght of m neral

P%ﬁt‘é Cﬂlél m sua%hagf g{hr‘f‘e an ets 0- sﬂlgﬁg; :f‘ﬂcth as% Eﬁb\&ﬁﬂ&?&@ clays
rlarm%ﬁwgﬁtes SYch as kaQlps sy med ? Ifie-¢aith oxides or

¢r@m1res mech asymagnesiven hydreside. o Axidas rinceridesafitanium oxides,
ti elnion dicoddds an dts @nata secoruaiiiegfonms stmdymixiees af themssuch as,

SEH@bYS mix(aRdsfitale andRAkRl 128 cRboAstdl N chosen from the
synt etic cal Ci um car bonat es such as precr pitated

ar bona ifferent a
E By AR eatarrar? mg o7 B BER diuoys gpepgions o
e ipverHan dythe 955 PRI WiepipatEent gich a notably
fhﬁcfml Shagmiedtiom madsh dﬁtamncz,r qetarsige emEnts orliydeaulic binders,
10pelgivesorks, inks andnvamishbs tgduinp of tedtildsraag eyfreof iBGQGry Bquiring
812 R 0F benceapheld PihentHgiehsions, dndoncerns more particularly the use
gR. 55@3& Fﬁs‘f@ﬁseass &#ﬁt&d% tljieallng?]nﬁ’ﬂ 1kr % ﬁQ!dts of ggﬁci‘}’ water

ﬁ% L {fl no-silicates suc
PR P RBF CHR™SY t h oxi des or hydroxr des such as
magnesi um hydroxi de, iron oxides, zinc oxides,
15ihe aetiperandsinigeast of the daveintion avill biechetier perteived hunks o the
folfofeing Examples avhdchnéannur Bsresfrictivem such as, 5notably,
m xtures of talc and cal ci um carbonate. Finall Y,
BRANPf gy M of the invention concerns the use of
aqUEUU§—§Uspensrons as clained in the invention in
e fiel paper,, paint, ter tr nt. su
Saeerﬁglpijq rlﬂ@strrter e dRVeions &PP‘E?ﬁ“?rﬁ’&sfﬂgH%%Pg%‘hWeous
suspansion of sateahcalcvm pyrbiorate and plosel priiculpdly e champagne

vk of median dimtsieteal misteseteryl ui ng of textiles or any
type of industry requiring the use of concentrat ed

%&r&pﬁ SBENSE 8 SrafiP gt &%ﬁﬂmgﬁe#ﬁmne bld¥y matter

pen ns_a "E
ZSF?ngﬂ r%qr* ?qra? et ﬂa@ ﬁ% op Byt 3 iy e fporatory
patipmentof the campary C gnterest of t he
invention will be better per cei ved thanks to the
f ol-l oof agolpeomiiar frdthe bvithancimimbee 2roah wide andwith a section of
EXAI\/ngcghzZOThi s exanple illustrates the invention and
gconcerns the filtration of an aqueous suspension of

&?2%;%‘}5@ SEHATEG AR MRl o Bl Y i plefacd by which

acco filfrateds golleates, s grans of the chal k suspension

is used with a dry matter 25concentration equal to

20.-3%fitwh joasts fwHith plovide seqlingpbemieen e plaesand the frame,
35l aboratory equi pnent of the conmpany CHOQUENET

COﬂSI @ AR

S8 S LA P pasnoni sy

The filtration chamber (CF) can be supplied successively by a tank R1 containing the
40suspension of the pigment to be concentrated, and then by a second tank R2

containing the same suspension as before, to which will be added a quantity of

dispersant Co required to obtain a concentrated cake (ES,), and which can easily be

removed, i.e. a cake with a sufficient consistency to be removed from the filtration

chamber in a single element. Another alternative consists in R2 containing only a
45dispersant solution. :




25 cn2 30 of two steel plates, one of which fixed,
with flutes on the inner face, by which the fi Ilib%&&nbeﬂo%
is collected, of two joints which provide sealing
between the plates and the feanme, 35 of two
pol ypropyl ene filtrating nenbranes fromthe conpany
SEFAR FYLTIS (ref.: F 0149 AN) The filtration chamnber
(CF) can be supplied successively by a tank Rl
contai ning the 40suspension of the pignment to be
concentrated, and then by a second tank R2 containin
Thh dilisatinn prosess psop ineorslieigddn two seiraraip sies (spe
a quantity of dispersant Co required to obtain a
Cof)C AnkihR G sCake, ﬁ%ﬁs JayePfEmWus fdhstoan REBithed B the filtrating
5 rergg%% nek- € a cake with a sufficient consistency to
renoved fromthe f||trat|on chanber in a single
ement. Another alternative consists in_R2.containing .
niF/y fallowesliby p spcondstags) im yhigh %ﬂ@a@é’c‘é Apdsrtakss 3*0% Sbﬁi’gnsm
f i 2 comtaining theslispersapt. oper is conducted in two separate
stages (see diagram1): if during a first stage, a

IOIﬁ’ﬁﬁ: deBYRI sthEQ TS WARE B(%t@ﬁieé- ui ﬁleflﬁé Q-ﬂre plaged by water loaded
e i o
ﬂ%@%@q{%ﬁs PR PR &f@}? %“&‘ Fakre

second stage, the water contained in the pre-layer is
Fachbfittedilbatiomsteged is addettaken whdeti &) baspmssuednt ai ned in
15 suspension 2, such that at the end of the filtration
Eé}ﬁ&au&h RAFENSWEd bl 2 c%%?@gmmtégeruﬁhar 4 Preadigbogs bars,
gngagsgaﬁl okt BPaRAEE REG R Rhudfi T1 1 Tral fon

'S un bar pressure. 15 The

f||trat|on staelsfollovved conpre si.on sta
ThedBiratiomeakeds thengpub Jpstcsaegweaﬁﬁge éi’taan AispEncasiop Also

20ceBdcfluid "dhymnyss ES, to be obtained. The filtration
cake is then subjected to a weak shearing to obtain a

THSRERSIs RSN RIGA] §i8stidrd !Hb@rat&y%é&lamcﬁha%tﬁdr&ﬁﬂype

Wrﬁ&?qﬁ %g%@?agard Iaboratory mechani cal

e e SYFREISIORAS bORBESIEOHY, W%mﬁ%% i) &?cgﬁ‘fj Ha e
25Brpekfigld cowipeameter afdse RV SipRditigd 16‘0
vi sconeter of the RVT type fitted vvlth an adapted
ThedubpensibiasSusMed $i 0k iAsention] otdined byhke processtaseinimed in the
119%ﬁbﬁ AdsMbeliRBoRE AEREn2H.2% B /v ABeweikht, Felative HEME ideP weight
g 5’13&1% t‘%ﬁéﬁ%ﬁ?ﬁqmuﬁély&rﬁa?e SMOQEMWE%E by Welight leYfal to

304, mole 1 %n aqueous suspension of chalk with a dry matter concentration

of 76.8% and a Brookfield™ viscosity of 2,900 mPa.s measured at 10 revolutions per

minute and of 518 mPa.s measured at 100 revolutions per minute.

The filtration stage is stopped when the electrical conductivity of the filtrate

35measured using an HI 8820N conductivity meter from Hanna Instruments (Portugal)
increases, i.e. after having collected 170.6 grams of filtrate. The content of
dispersant in the filtrate is then near-zero.

The suspension thus obtained is fluid, and able to be pumped and conveyed by the
40end user immediately after the filtration stage.

After 8 days' storage of the suspension as claimed in the invention, a new

measurement of Brookfield™ viscosity is taken after agitating the flask containing

the said suspension. A Brookfield™ viscosity is then obtained of 3,770 mPa.s
45measured at 10 revolutions per minute and of 645 mPa.s measured at 100 revolutions



of dry chal k, of an amoni um pol yacryl ate of nol ecul ar

wei ght by wei ght equal to 304,500 g/nole, is th?ED%QemberZO%
aqueous suspension of chalk with a dry matter

concentration of 76.8% and Brookfield viscosity of

2,900 nPa.s neasured at 10 revol utions per mnute and

of 518 nPa.s neasured at 100 revol utions per m nute.

The filtration stage is stopped when the el ectrical
conductivity of the filtrate 35neasured using an H

PR RAGwald thii the ¥RéRhsibh %Fa’iﬁ’éa' iﬁ fhui® BhH TB S be pumped and
chEREHTAh afDERAATSR: sibray, 21 LET AVl g CoplicBlegumee
170”6 grans O [ ate. e content of dispersant in
EE Eﬁ H!tiate is then near-zero. The suspension thus
is fluid, and able to be punped and conveyed
5 by the 40end user imedi ately after the filtration
Thisagemphe illastrdesdieinvéiionhadd cBhcdEtHBURRERG 8 afiqueous

e A A S BRI of i
S g

fla contalnin he sai d suspension. A Brookfieldr"
viscosity is then obtained of 3,770 nPa.s 45neasured
10Tg pceqaplispdhis: withdhe smerppraaténgmethot] agd3hersene equipmenter in
cxpmplod, fiesiy| 178i20gremt 2f Decaqvieous ARHEnsich pematbléished, the dry
matieveongerithaiont dfevisdls REITE6R Ak nIBH0I5% bl dhAweRRH relative to
the @ W Of ﬁﬁm%doﬁ‘&dilgﬁ%% g'latg\éﬁﬂecftaﬁh £l g:( Jg obtain
S0 an el sogk s iy A g o i s
1572, 1% 8 e BrORkRTT Visposityiaf velicls 1 Q35 mPe & mssmered anH0
reRBNEOpSPer minutg and 240 mPasmasuistl ahd sevoluticampermimite.
0.75 microneter. |Olo acconplish this, with the sane
Thepiitation gtage ihadpRiddwhdithe R BN CORRIRVAS of the RYAHP! €
e e B 882 AR ) ?é‘?‘g“éﬁ%s%ﬁﬁqﬁé‘@%% orfpeal
ons SR WA LU gt el ot
the A RHCGRECI8t marbl e, of a sodi um pol yacryl ate
call ed Coatex DV 834, to obtain directly an aqueous
Thesyppansiasrihus obtaitiet és flhid, dnd ablats be pamped asd aénveRe®by the
emdhiserninimediaiéR 4ftér thefillrdiida sBpeokf i el d74 viscosity of
25 which is 635 nPa.s neasured at 10 revolutions per

Al Wirie@Bts G438 il ?S%’ﬁgsé#tiq@%cﬁ%méﬂf’” G
BrgbRl1 ™ viscOsisy qRRASTIEEpt irundseiakan afies peitating. e flagk
cop@iipg the said sspensions ndBropkiield ™ hresensity iotheniabtained of 1,930
mRasmegsnzed st ((Revolngiahy pAQnimiteasest S0 BPa 8 idakuRawt 10D

30readbticstped miidte sshwan® thak tHe dukpeisfon JHSindd RIRL 2N able to be

uﬁ%@ﬂ@.ﬂﬂc hveyelCevieh affleRLBhi eaL-.zero. The suspensi on
P t hus obt gi ngg |sef Iaui d%i%gtngaygbﬁ{ém?% be punped and

E—f@ﬁﬁf by the end user immediately after the
fon stage. 25

35This example illustrates the invention and concerns the filtration of an aqueous

suspension of precipitated calcium carbonate (PCC) of median diameter 0.9
micrometer.

To accomplish this, with the same operating method and the same equipment as in
40example 1, firstly 156 grams of the aqueous suspension of PCC is used, the dry
matter concentration of which is 24% and moreover 1.0% by dry weight, relative to
the dry weight of PCC, of a sodium polyacrylate of molecular weight by weight
equal to 10,000 g/mole, to obtain directly an aqueous suspension of PCC the dry
matier concentration of which is 65.9% and the Brookfield™ viscosity of which is



After storage of 8 days of the suspension as clained

in the invention, a new Brookfield viscosity

nmeasurenent is undertaken after agitating the fﬂggﬁwenﬁwr2006
contai ning the said suspensign. A Brookfield

viscosity is then obtained off 1,930 nPa.s neasured at

10 revolutions per mnute and of 550 nPa.s neasured at

100 30revol utions per minute, show ng that the

suspensi on obtained is fluid, and able to be punped

39 BN RSP HAD RLIB oA BB m a0/ A8 « ANES i 100

tr e I nvention and

resieigns Per ﬂBn‘FtFi tration of an aqueous suspension of
preci pitated cal ci um carbonate (PCC) of nedi an
T dileaton gage isrstappodwihen therelecteisalmeindueiivity of thofitrmte he
SnScabired R€inglan' 91 SIB0Ncoraiudti ving neearerom iapne histrasments (Portugal)
ﬁ@@d&@mlee aﬁer Ha dolledfef 128 ai‘"@'aﬁfs of Fiftr 6 UFAY ispersant content

used, the dry matter
uiﬁ%@ﬁln |on o ’?’ch s 24% and nor eover 1. O% by dry
wei ght , reI ative to .the dry ht of PCC,

Theavsnensionyhus oitained i tvig) wid a0l wp%&%%?yed by the
10eed uadr itmoneddatol3Cattpr thd Bltrationstagedi n directly an aqueous
suspensi on of PCC the dry matter concentration of

YA MPIIES465. 9% and the Brookfield' viscosity of which
s 12 Decenber 2006 8 4570 nPa.s neasured at 10

ol uti.o ntead90rrPa
ThER Gt Asapes e b ntohranet Gonferhs B Saﬁ?g?f% adfbus
15sysneppien ofmetiralraleyms carhoagle G DR 3marble of median
diarheten®.6 mienmmeter.ed usi ng an H 8820N conduct ivity

meter from Hanna Instrunents (Portugal) increases,
To SocoRlpliSh 118 WritdiheQhin@Gpefhtihg nethad éﬁfﬁﬂi@fsaﬁiﬂe ffiphent as in

E-JEQI% ijé fqﬁ{‘. b6 8 QRLRD Bf the g &ﬁls $ lsﬂ df fndrblefls usednthe dry
mtgq}féé' cpgcq%i%é}ﬁﬁ ;%Scﬁh\ E B @;gt dﬁ 1glﬂ Rlative

tp Shrcdy v agly offrparble, ﬁéaﬁpqhmam 3%&1
oémﬂireculy an gquegne susphasiom b marde RIS CABCENfTAtion Of
Whikh §570.0%, afid tie Brgukficld™ ViScosityafi sitoch 31,500 mPals measured at

I‘D%%Mﬁbﬁéﬁéﬂﬂﬁh% AA06 TG Pa B dakerell at 100 fvolutioas beembdute.
5m=.\d| an dianmeter 0.6 m crorreter To acconplish this,

t he sane. oper at.i t
ﬁie Pyl 3387 s GoPeR B SBE g el ucé‘%ﬁoﬁﬂ%ﬂ*&%
B’@ﬁ‘é-}sﬁ}g%f HE 3008 cordugintly Mot 10 yyients (Portugal)
mcmmn,t ireamftemhafing\bollsetads] 7207 gamsafdiliraiee dheconteotplpy
dispersaat ghthe fleatatis then meatthegodry wei ght of marble, of a
30 sodi um pol yacryl ate called Coatex DV 834, to obtain

P! Eishenks o%nmaauamdﬁ YARRAN mﬁ Ofbieto GBbBGed B diikeyed by the
agfm 0

AP et immgaely, kg ghs hi a1 en0 mPa.

Sh is 1,500 nPa. s
measured at 10 revolutions per mnute and 670 nPa.s

AfsersRidays’ storagoof thosyispanisismsasséaimet in fhe, invention, a new
35measurement of the Brookfield™ viscosity is taken after agitating the flask
containing the said suspension. A Brookfield™ viscosity is then obtained of 1,840
mPa.s measured at 10 revolutions per minute and of 750 mPa.s measured at 100
revolutions per minute, showing that the suspension obtained is fluid, and able to be

pumped and conveyed, even after eight days' storage.
40
EXAMPLE S

This example illustrates the invention and concerns the filtration of an aqueous
suspension of titanium dioxide sold by the company Elementis under the name
45RHD2.



25 The filtration stage is stopped when the el ectrica
conductivity of the filtrate neasured using an

8820N conductivity nmeter from Hanna | nstrunent Slf'becember 2006
(Portugal) increases, i.e. after having collected

177.7 grans of filtrate. The content of dispersant in

the filtrate is then near-ze. 30 The suspensi on t hus
obtained is fluid, and able to be punped and conveyed

by the end user inmediately after the filtration

stage. After 8 days' storage of the suspension as

| ai med,.i.n t.he .i,nyent i - r t ;
@%Qﬂpgfﬁa s,%gt%lsiS?g*%%@eﬁgﬁéﬁﬁ%ﬁ?@%ﬁﬂ?ﬁgﬁ?ﬁﬁd@@? win
expaple L.y AP-Agraneokhe §ay SHpesonRE i dioxide 18 used,
the doomatisr doncenteation iof ayhieyisi. 2% sapyl marsgver Yrd by dy Weisht,
rélative uothotdrp meigie of titanitre divxide fof 250polpmes soldyithe gompany
5CGQRx iR1eP thi 10 ChaEx BRBY tobaihodirdttlytahaiquedss suspension of
tﬁh’r@ﬂﬁfﬁbﬁ'ﬂe%&@tﬁﬁﬁt Scdilcbhitaticd ot RLE if 74 8%, aRifeed
RS SAIMEY L\ Wt &) FPRPa 43K il 38 Sevoffions per

) RS e%%l SEY AUES the invent) on an
TR §0yaPp s mgagited at & Beﬁoglﬂ?é‘ﬁﬁgr Mifiensi on of

titani um di oxi de sold by the conpany El enentis under
10THeefilnation staBRidd2opptd vDemeth elec@RabeorBiudivigic eothp Ifilgate

thédsaredMsidy AHI 820N eosditivitg nittéfesnddahnk Iastaanmts (Portugal)

L QB afS: h:ﬂl.i%%é%l@'t&l 788.9 bfadds of A8 ﬂk@ﬁ@eﬁfanie &htent

.agquepys  suspensi titani umdi oxide Is used, th
if0° Rt RN i on of which is 24, 2% and
nmor eover 0.3% by dry weight, relative to the dry

15T syispension; thua ablainediinAnide and ablg te bp aryped and cenvsyed Ry the
endnpanimmédiael eafterribefilitduenrstape. Coat ex BR3, to obtain

Kig 863 hdvathgeonudp usedsuIpepsinoficldfl titani um di oxi de,
the dry matter concentration of which is 74.2% and

Mfi eld ' viscosity of which is 1,100 nPa.s
t 10 revolutions per mnute and 460 nPa.s
20 reasur ed at 100 revol utions per mnute, 10The
This examplerllustzages the investion an efnsche filtrationofjan aqueous
aepehsicin ofi Kaplinfsoldrey the lcompaey Imesys under the nagpe SPSH|
8820N conductivity meter from Hanna I nstrunments
TEE MM sh this NG{tE #REAme opftratfia! REthBA hd theCihletsfugsinent as in
2558hags P efpoed iy 229 g o R B Lus BT B kaofin I used,
5 5 250R bl Feight,
65 Fialies CONCPRIFRHOnIWIIER &5 159%. a1, MOROVST (- 2% Ry St e
1siativhdo therrdry resightiofkaelinef|asodiume polyrerylate pf mofegHlar weight by
stigheequial td 4,580 gimaldyvtantaje dirett)y as agieons stlutipm phkaolin the dry
nhérboncénidMBh bf Gvhich is 68.0%, and the Brookfield™ viscosity of which is
301,590 mPa.s measured at 10 revolutions per minute and 655 mPa.s measured at 100
revolutions per minute. ’

The filtration stage is stopped when the electrical conductivity of the filtrate
measured using an HI 8820N conductivity meter from Hanna Instruments (Portugal)

35increases, i.e. after having collected 167.7 grams of filtrate. The dispersant content
in the filtrate is then near-zero.

The suspension thus obtained is fluid, and able to be pumped and conveyed by the
end user immediately after the filtration stage.
40



20 This exanple illustrates the invention and concerns
the filtration of an aqueous suspension of kaoli
sold by the conpany | nerys under the nane SPS. E‘.if)ecemberZOOé
acconplish this, with the sanmg operating nmethod and
t he same equi pnment as in 25ewan'pl e 1 are used,
firstly 229.1 grans of the aqueous suspension of
kaolin is used, the dry matter concentration of which
is 23.9% and noreover 0.2%by dry weight, relative
ExANMPLEY weight of kaolin, of a sodium polyacrylate
of nolecdl ar weight by wei ght equal to 4,500 g/nole,

obt ai e@fllrecu an a ueou sol ut i f kaoljn the
By eRpdpltalubies e dRvedianand ancams Qe giraugn anah gvous
sHeéns plealyminipmskylspxige é@ld\km thp cpmpaayl Megidnsyesk ynder the name
S@kadMdred at 10 revol utions per mnute and 655 nPa.s
neasured at 100 revolutions per minute. The

T hbdRipIOR tﬁfsa@ﬁh'tﬁe 5’@&9 %eﬂfbﬁ agliefﬁé §a{n‘f@«l:qwment as in

C on W
i € 1t 200, B iR P flimigum hydroxide i
386y ynatigEcopgeaiiaiion of which s {l% % 405 mpredyer 858k by dry
lowsrghlz r Hﬁ% topthe fdry weight of Fhwenidivepbydranidecefin eopolyter of
mblechlal tweighs byswvdipktrequebto- ¥ 80 g/midle, andpasistignof dvrglic acid and
sirhethoryl posyethyéh glgosl lﬁ&h@cry;at@@f BB r dRfhHe 2D00YReling

t
@ﬁn Bfpl&B ﬂé%@r%hé Al ?SJ@RV\‘}I%%EH hJJr l?éolug Q\éé:»ensmn of
Sl topgs ‘5'@“5 LSRR (e ST
15%? el Yisgesitisgl Which s 430 laaPammwmq%rleﬁmawscp%muw
aﬁynmunedmm revohdfns peemiaute.  50L 104. To
acconpl ish this, with the sane operating nethod and

TRefiBABN Seige REBIBppeiSwhéh uﬁ%@l éonddchﬁty Yf a&lﬁlﬂate
BB & WPe Pfisi $R908 c%H& a%%k(g 519:§ (Blttugan)
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ZOégreg efje Fh ov%?ﬁ%éci%%}%{} nt r a fl?e‘;gm content

gFAr-%f%-al unmi ni um hydrOX| de of a
copol ymer of rml ecul ar wei ght by wei ght equal to 3,500
"Biensiispensanmithos btadicdrig flofd, and wbledo deipdmped andtonveyed by the

sndlseximmediel ufiethe Giltrain siliehacryl ate of nol ecul ar
25Wwei ght 2,000, having been conpletely neutralised

%@%ﬁﬁ' to obtain directly an aqueous suspensi on

ni um hydroxi de, the dry matter concentration
of which is 71.8% and the 15Brookfiel dTm viscosity of
This eremple zgocarms the use of an eduenus solutiop of miheraklopépas claimed in
the inveatiom imith2 3aperfield, aramoregshrii¢ul /P comenisithe aasyrement of

30the opfieal pidjrerfiéd 611tAE bdPefdian) 6f &:tansple BRAIMAELS dliitned in the
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35This capacity for diffusion of visible light is expressed by a light scattering factor S
which is the Kubelka-Munk factor for diffusion of light, determined by the method
well known to those skilled in the art described in the publications of Kubelka and
Munk (Zeitschrift fiir Technische Physik 12, 539, (1931)), of Kubelka (J. Optical
Soc. Am. 38(5), 448, (1948) and J. Optical Soc. Am. 44(4), 330, (1954)).

40
To accomplish this, a sheet of synthetic paper sold by the company Arjo Wiggins
Teape under the name Synteape is used.

ol

Before being coated using a coating machine of the Hand Coater model KC202 type,
45this sheet of paper of dimension 26 cm x 18 cm, and of specific weight 60 to 65



inthe filtrate is then near-zero. The suspension thus
obtained is fluid, and able to be punped and co

by the end user inmmediately after the fiItratig%f%EganIZOOG
stage. 25 EXAMPLE 8 This exanpl e concerns the use of

an agqueous sol ution of mnerall | oad as clained in the
invention in the paper field, and nore particularly

concerns the measurenent of 30the optical properties

of the suspension of exanple 4 obtained as clained in

E?ﬁ‘}; i'lsn\)éﬁﬁil.é@@nd ﬁi’éﬂ stibjeéied ?t%ﬁ il%i#rﬁﬁi&\ﬁp#\ E? I\J\%%%P . Qf;g'fi it on a
Hiack B ?.lﬂﬁcﬁgfgﬂ@ﬁ%ﬁa 0 shécERbgtas g om Ralasale, 4,

ﬁo %@Pdw%r terppge theireilerdancerfactpr Raptthewaromed paperiga a black
b? ndebt ai ned by filtration. 35This capacity for
Sdiffusion of visible light is expressed by a |ight
Fhesispension f@atfingStorilfed WithlWinda el banditenkaehalc binder

[ REroRAIE Y56619) R 10t %r:iy.%?%lﬁro@rﬂﬁgrgkwoa& T 1%9‘1 th\é'ﬁlalpplied
0 Kil[fed in e ar escri e
5‘%@3@ ol AR Al s g i o o P e model
%u hi%‘i"ne Physi k 12, 539, (1931)), of Kubel ka (J.
10%5 cal Soc. Am 38(5), 448, (1948) and J. Optical
sheabrof papes thus286ted (wWiftbdifferent CayEo weightpfl beaWedd and 80 g/m?
shket subjeciad o 1Bl eadiBREY of WA IdNEH S7 ﬁﬁ’x!'ﬂ%%@’arfﬁlr%hom 3000
WeBBbMotohBRP fro Bafachlde (@@I{Eer@ﬁm SE‘Q%P{c?c ‘fa?tggog ELRNE the
e,

S ot EENS l  hhe wis0

15‘&‘?@8‘%\3@% maizeffg&‘%iﬂﬁrm%ﬂweﬂmcp if%ctw(EQ ¢ ceaied papers
o2 whitodeekszernd Boovhera r iy the reflestanet inter afitble pHie nf uncoated
shebjsefpepert 0. a | i ghtiradi ati on of wavel ength 457 nm on

a black plate using an El repho’ 3000
I ' ).t

2oL roc i By RCLCE 05855« 4 RS A

paper on a prac Bg’@%’%lﬂ 4. 5 The suspension for

testing, fornmulated with a binder (12 parts

styrene-acrylic binder (ArBnBwr S360D) for 100 g dry

wei ght of mineral load for testing) is then applied

on t hRg=pre-wei ghed paper..sheet__using a coating (D

25 machi ne of the Hand Cogke )nplge KC202 type. 10 The
sheet of paper thus cogthbgn\'Nit'hlgf’f erent |ayer

wei ghts. of. between 5 and_50 g/nm2 is then subjected to
tpgqjﬂ?r wihy fhe: rsmEssiQiale PERKHAYES7 nm using an El rephom
3000 spectrophotoneter from Datacol or (Swi tzerl and)
on a black plate to det @pRpE1RER,, I ef | ect ance factor
30 of the paper on a black background R,, and on a pile
of atTﬂLZ%St 10 (2)

R,

From these two quantities it is possible to calculate a theoretical reflectance value R,
35for a layer of infinite thickness given by the following formula:

1-T,2+R 2 1+R.
T e 3)
R, R,

40
Thus, from this formula the light scattering factor S of the pigment under study may
be calculated for each layer weight, given that, for a layer weight P,



| 5non- coat ed sheets of paper to determne the

refl ectance factor of the coated papers on a j
background R, where r is the reflectance fact\c/)\llrﬁci;%cember2006
the pile of uncoated sheets of paper. The reflectance
factor Rsc of the layer alone, on a black background,

is then 20determ ned using tHe fol | ow ng fornul a:
RL.Rb-ROo.I' RW _ --mm i e e (1)

25 (R -RD).r Ro + Ro - r together with the

transmssion T. of the layer (Ro-R)(1-R . Rb) 30
T,,2 = --f------------- BR- - (2) Rb From
these two quantities it is“possible to calculate a
theorgtjcal Reflec ce value R 35for a |ayer of

i nfi n‘%%r%tah’l' @&n(leﬁﬁagﬁven by the foll ow ng fornmula:
1-TW+R'2 1+R'2Ra - T ool _
S s (3) R 40 Thus, fromthis formula

the lingHi=49ch(1eR _nNng factor S of the pigment under

study may be galculated for each |ayer weight, given
that, for a layer weight P, 1 (1-a R) 45S. P. _

s e = COt N - oo .12 Decenber 2006 12 b

Lo PR oyt £ et oning  Gpdpeotam e thevale

Tht SYPT YAteht 0620 ey deteemineddy isterpelaéen. accor di ng t o
the |layer weight and the value S 10for a | ayer wei ght
TntheopresgnRasesthel etlae 1§ oteainby is THEGHB aAl ishtirdly coifharable to the
values ebtaimedser bikpeNsbiiorSaRil @l ffbnhs Jrire \gag?o alned

Hine! : t es obtal n r
|l o ORRAORN Indslls o ol SSnEpN e By 1 or o

obt ai.ned cording to the traditional neans of
In ﬁétﬁhgp, the, agqu, {I‘Ag}l’ﬂ dailliansy of the sheet of paper previously coated is
determined before calendering by passing the coated paper into the Lehmann™
laboratory glossmeter. For paper coated using the coating color containing the

aqueous suspension of calcium carbonate of example 4 a 75°C TAPPI brilliancy of
2063.5 is obtained.

The coated paper is also calendered using a super-calendering machine with 9 areas
of contact between the two rollers, sold by Kleinewefers.

25The 75°C TAPPI brilliancy is then 69.3.



In addition, the 75C TAPPI brilliancy of the sheet of
paper previously coated is determ ned before 12 December 2006
cal endering by passing the coated paper into the
Lehmann' | aboratory gl ossneter. For paper coated
usi ng the coating col or contai gi ng the aqueous
suspensi on of .cal ci um carbonat e“of exanple 4 a 75C
TAPPI brilliancy of 2063.5 is obtained. The coated
paper is also cal endered using a super-cal endering
machine with 9 areas of contact between the two
rollers, sold by Kleinewefergr.a3fifdne 75C TAPPI
bri [liancy is then 69.3. 12 Decenber 2006 13 CLAI M5
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pre-layer is repl aced by the 15 water of the second
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O 01@@‘ ﬂ'do tepS‘P‘Eferentl ally between 20 0.1% and 2%
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f bt tA process fostthgpreparatib® pPafucdas S@&PBnsidnd HemBlepd nfdifeR bs
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