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WD 2004/ 094536 PCT/ US2003/ 037442 PROCESS FOR
PRODUCI NG Tl TANI UM DI OXI DE SLURRI ES FROM M CRONI ZER
wa 2004894536 e present invention generally rel at eBCT/0S2003/037442

slurries of titanium dioxide. Mre specifically, the
present invention relates to concentrated slurries of
titanium di oxi de and nethods for producing
concentrated slurries of titaniumdioxide. 5 Titanium
di oxi de ("Ti 02") has many known uses in industry. For
exanple, Ti02 is wused as a pignent for many paints.
It is also used in other applications such as paper
maki ng, plastics applications and coati ng
SRS | #JrOBRopuBich @dsaf@l Proxdue i grRATR2 FRoMe MAEBINIZER TAILS
known in the art. Ti02 is generally produced by
hydr ol yzi ng an aqueous solution of titaniumsulfate
and cal cining the hydrolyzate at from 750 10 - 1000
C. e & ialaflioh gkt féd B eHAEI shRitdidin@ldXife. abore
el evat'ed tenperatures followed by cooling at

spedifipgiby, teyresnielaonbdaies BO@NCEN! sl smmzs ehilfenipnegiarisg and

me"b‘?de@P%ﬁrlwmﬁéa rcgﬁj e AR R Rrafity Bo B RS ™ O

m croni zer someti nes referredto as a fluid
enekiggpivm Id}OYHdeL(lt T1Iq2 2 g manyikapyniuses ndygsEyy For example, TiO; is
v [

wol Y Py (YRR 10T 83 B G g Lt 4 g e,
plagtiae applivaterszed coatiigadhippsiciond.ai ns from 20 percent of

Ti02 to 50 percent of TiO2 , with substanti.al I%fazg,l

of Mathode faprdyging JiGuire e rnis thechptisithgs produced by
oy BT RO R0 R SHRL i B RR AR s 7
~ 1G00e&Mor GQﬂizﬁﬁk @lﬁﬁﬁuﬁﬂﬁk&@ﬁdlc&q“ﬁxmx Y apaetdtedfeatperatiihs followed by

fini shed Ti 02 pig can then later be forned into
cookipg ah@ws@ﬂgﬁhqlw ﬁ‘aquté% ﬁér daadiVothupprepaicaisdry wet ground

at | n f i

e e B
(als@lsgﬁﬁﬂinei; fef@eidad at 0 ﬂaldl‘ﬁie@’yﬂdilgp &fiftiafily Pankageeritypiaally involves

batch m xer having a high shear agi tator The sl ur I;l/
mtrpéuctm@ms”floe p@aleuhmd aﬂwé Weisabe ssrmginkbe spigerizer. The output of
the I &}1 g;lalrz%d 6/ 1ca cJ)n% g?ts’rogthO p‘ﬂ:?%?% Hf ﬂb tg %6 :QEI?:HE% &{"ﬂﬁz , with
subSlalfislyy £I @Iﬁﬁé ﬁiﬁaﬂﬁng sutper &mpnamdmcohﬁmmgstm r

However, it is becom ng nore and nore conmmon

th elmngﬂmner@mmh@cmmg oaﬁrgﬁ%rmth@ El%ladhrc@ﬂa%fr@@ |ﬂlle micronizer

o535 PR, 4B B0 D FRa 30 1 0 o,

pigRR_nP&IGREH 1afe® bé BsinRA hto an aqueous slurry for the production of paints,

coatings, and the like. In one process for preparing such aqueous slurries of TiO, the
finished TiO, pigment is added to a water-dispersant package in a batch mixer having a high
shear agitator. The slurry is then stirred until the degree of dispersion required is achieved in
the slurry. Typically the dried TiO, pigment is shipped to a customer and the slurry
preparation is performed by the customer. :i—Iowever, it is becoming more and more common
for the producer of the TiO, pigment to produce and sell the pigment in a slurry form, and

higher solids (that is, more concentrated) slurries containing from 60 to 80 percent solids and
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WD 2004/ 094536 PCT/ US2003/ 037442 higher, nore
particularly conprising at | east 60 wei ght percent of
w0 2doatnd4580 di oxi de, preferably at | east 65 andP@DUS2003/037442
preferably at |east 76 weight percent of titanium
di oxide, are in increasing favor. To separate the
Ti02 in the mcronizer output fromthe steamin the
m croni zer 5 output, the output of the micronizer is
higheypinowel fagtiqutarly sempsising at teast GOyweishti pergakoidpamigm dioxide,

preR Lt eGP GG LT Retel e BF BBl coyide,ar

iniﬁd}gasﬁ{gq%{,(f,ﬂ_ ow while the steamtypically exits fromthe
top in the overflow The solid Ti02 product is then
sento saparatssthe d1@oin tb@mgn@g et §m‘npﬁq‘e FtEaBY intthe mcronizer

used to produce.a slurry.as described. above. .The .
ot e oBIRR] St FUOPPEH AP b BreoaT DUFREY ol U sotias
sephrai® (6189 cloBePhdRin¥otit ANDZ Bfodudd fallf@Sthe BHESE of the cyclone and is
m croni zer tailings can be processed to produce Ti02
remeived i the undsflony Wnlowe stedrh tgcatlychritadomibe tapanitlagperflow. The
in. U S Patent No. 4,427,451 jssued to.Baloga. . The
solig i RiodhF/ R orfit e ATe L le it G BIBpRHE ok 1 PR HRSA to produce a

sl QUEGLAEHBO Ple RERIUGE Bt tkdAMLPRING X hetimes referred to as

slurries. According to the present invention in this
mickomisdr taitipgs tThesdumiaoniperttailibgoeancberprocessade prqduha liQsslurries

s LB Y 81 Bo i SHE SR SR BRCNT-or 1 A e R Belosa
ts lh g’gﬁ%%ﬁ%eﬁ ixﬁgﬁidff'?eﬁ'té%)ih 9 GirstWp &Rt inkpRovBAShethES 8Bproducing

urther concentrated as desired or which can
titabiansdibgide slunsesd Asicoring tofthe present imventeninrthisifust, aspect, the output
froxlpgfrtngzggggegl(- gég,ltqu} stgﬁ@hcte?élr}p s%qaghr onﬁmtl ZdhetiO%t d?%setgghﬁ%ggﬁgacg&fenser to
con?lgﬁgeetﬂ st¥arR 'ég&fdrﬁlecﬁll etlﬂe&ﬁesl of HBSumER AR hisH 4 M most cases
romthe condenser (herernaft'er also referred to as
theh be fitthet candainsat & dsired yt' Which cambasdldiot heed widfouh&mhet
preferably sent tqQ an agitated storage tank . together .
cormtrﬁt@pswéf@@ﬁ?é pasfiae DirRICEaVAF PRUE DpBUALS forsedribithe TiO2
r ' : i . Ltani um di oxi de solids
fro%l}?é{gl?%ﬂ% 1§ ur%n;lpq)&m&ztﬁé?ﬁeth%ﬁhﬁo'u nts of dispersant and
ant Thes ssstiltdnn glurrg dirvpothe dsndatded hbreimfiehdsedtfaredtthes the
. Weight of titaniymdioxjde fed to the mcroni.zer. To
copgeiisateaRiy ) 418 2 A BTRsE AR B’fe%ftfﬁléy P M fipReg e storage tank
.- r .
oot 18 550kl s SORENS g A Bl Wi of o

titahtupnrdioRilesblids gut of theatiart, avith the amoudite af diepariean ged antiFketling

output fromthe heat exchanger is then fed to the
cor@pm)g)élﬁ adqedihginghapgd qugthg weight of titanium S{c])xide feé to tile micronizer. To

help facilitate condensation of the steam/pigment mixture sent to the condenser, a portion of

the condensed slurry is in yet a further refinement pumped from the slurry storage tank to-a
heat exchanger. The output from the heat exchanger is then fed to the condenser to facilitate
the condensing of the steam in the condenser. A secondary benefit of thisse-circulation of
condensate is to keep the condenser from fouling due to deposits of titanium dioxide on the
internal plates or tubes of the condenser and thereby lose cooling efficiency. The temperature

and volume (flow) of cooled condensate to the condenser are set to match the amount of

1
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the condensing of the steamin the condenser. A

secondary benefit of this +e-circulation of
waeorndomsad e i s to keep the condenser from foul PETyUS2063/037442

to deposits of titaniumdioxide on the interna

pl ates or tubes of the condenser and thereby | ose

cooling efficiency. The tenperature 30 and vol une

(flow) of cooled condensate to the condenser are set
steatrxﬁndaﬁdﬁnpﬁr@tummtto ehsur@thazubsenigbsagBef the steam and contained

| US2 744 st amand its tenperature so as to

plgné e ﬁ%? aBs 33?1? f§- al | of the steam and

Conteadtfiethe opbIABM viRbe acﬁiph@%f%@nﬁér@ﬂbt fefiGoMARIRSed water is
To start the operation without a supply of condensate,

fed touthé ceridenser defilothe i@ydl oftoaderisgte if 8t feraghiank imatisauase to allow for

unt.il  t.he. | ev ndensate. in the stor
the iteaiBR JogPifber et SPOT O ey e pPaiart | ARTrbgAm héuse of
deidh®RA Ve ds @i@&)ﬁ@inﬁ@d b&/HRE hik MsQUOREAT iAfial d\ﬂuﬁdﬁﬁif the condensate,
poi nt the use of deionized water is discontinued
the Yhotre atldkdsis smslllahd wionldsmrbe expecieall to dignifidaptly uﬁpadh the overall
candensat e, the anmpbunt added is small and woul d not
“Bxpected to significantly inpact the overal
OpefiRlQRnt il P&idh ¢SGR %, i DYRBLA 9pebBibd BScdsh oﬁmﬁﬁi‘ﬁg BQoncentrated
aspect to a process of making a concentrated
titatiimnationide dinoyx cdﬁamingatyeastﬁﬁ, prafemblyat ldasta(st arﬁonore preferably at
bly at |.east 6 .nore prefer | east
leasy g6 m@ﬁﬁrﬁw SER R GioRaiiin A An R PR iegpiB dondensate
¢
shu{ESHebiTbd MELEH a6 IO HNIRAL Sonciuliblol REFHRMREIER dioxide
contpiohentioti mectionderd;ete shongp OV ivius appdrates amhnheﬁs»di; a‘esklnuwn)whlch can be
%gglous ara nd net hods arg}knoam % le.b
used, Srgegqgpplis hEPICREAtgROh Eie 3, st ‘ffrye O gample, by
metpiing 2??‘?93 & 9% nh 6 YniePSiaEX PIRnE NG 2 TTIRAANAA 564 to
Cul#in9nd b3 1 hited @te&ei)ﬂafterﬁENb 522608 ko Arendell b’g/alUrT iht @eesent invention
St at es _Pat ent 5,622 62§ to. Trendel | %83
relaﬁﬁSé@ Ehfinpl pseset F‘b‘ili‘e cppgeniraied shymigsprodycstl b§§B‘3’c‘P % he
oF oERnERhE A BRREREN Sihy B XHEPICBELNAIS. actfipanying

drawitlgyin whithkkaetaspes yidigate sifmwr elgmehs. \blg. d thiid klastrates one
references indicate sinilar el enen

. 1 thus.
prefefmed Sy 4 AT thepressng mypption, (Boj fﬂeﬂ@awgays Biéragt?féng the
invElBR A witheht Lol 111'%1'39 Qtlﬂo&:t %@iﬁd"ﬁ)fﬁ’e M ?JR{ %Clt" gci Légrrott E}gended to

Invention are Wt eca ities o
be lllrﬁltinge)f etindeiiion s sEblga as]delﬁﬁechﬁi the olagnsibelotvo

op

Referring now to Figure 1, the apparatus 100 comprises a micronizer 102, a condenser
104, and a storage tank 106. Titanium dioxide 108 and steam 110 are introduced into the
micronizer 102. Micronizers useful in the present invention and how they work are known in
the art. Generally, steam is added to the TiO, to provide energy sufficient to maintain
particle-to-particle separation and good grinding efficiency. The output of#he micronizer is a
mixture of TiO, and steam, having a TiO, content of from 25 percent to 50 percent by
weight. The temperature of the micronizer output is sufficiently high to prevent the mixture

from condensing, typically being at least 149 degrees Celsius (300°F) and preferably being at
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be limting of the invention's scope as defined in the
clains below Referring nowto Figure 1, the apparatus
WA Q@40015p6 | ses a mcroni zer 102, a condenser ROBUSHNG037442
a storage tank 106. Titani um di oxi de 108 and steam 110
are introduced into the 25 mcroni zer 102. M croni zers
useful in the present invention and how they work are
known in the art. Generally, steamis added to the
leasT208x1egreep Colsiudg4 @ e g W ypichlly, dhestempersturg jof the micronizer output

. particle-to-particle separat] nd.goqad grindin
mix{d fsciodmiesy thaprd Scrersat Corms SO0 0 and Diterplly o mekd thn 260
110, eam having a Ti02 content of from 25
deglgésr(-érééntste%vé% percent by weight. The tenperature of
t h&d heinticonizzeoutput (that is, thesTiOb/seammuixyurs) iged © qondansert104 by

any PEEOPYIAA PeaRL R BANSTGE® PI0ER TARLEBT bPEARHP bl gnside the
con@aegmser' 1%4}/& f[g@g/étg%ﬁ ggggsgg%gﬁ%%a/ vgazfrflgqueb@@?ib;%%y, w%th the

grees ypically, the tenperaturé o
aquédie ThDe 1oy being duttqaluted itocthe cendesserd Oy enyy ipproBd&e means

degrees Cel sius_ (600 _F) and preferab nore th .

Knowegh tifet dhsterRs U TIC SR VL TEam APk Fa St into the
{ i { :
e
conddidecHMatay aveiagehel 20 dxyis khewain thevait 1 Additimiaty, thheondenser may
_condenser 104, the Ti02/stearn m xture is.cqnbined .

utiliged ppooding FvpiRrdds arisdrmemaripghe i formaigin %E}&“éﬁaéenﬁ’wufe in the
conSdMLT Yo4beI Ng i ntroduced into the condenser 104 by any

appropriate neans known in the art. Preferably, the

Ti Ghederdeniagdbl wdight o TI@dn aledliChtdam mixtureand kledercentage by

into the condenser 104 fromthe torage_tanr %06 Vi A
weightrof dyy©p Brepsni én the 4dded Séwaomreipﬁefﬁaglna@mqmﬁf& yithe same. The

conde \V v : ' j
cofRRSEE T ol 50 2y o
micYeigs obipat adidetd $o Kiz@oRddnlert 10d. Ak vohunmaarmt tampeatuaesf theddded

tenperature in the condenser 104. The percent age_by
slurgieprg stiffisierntfaogondansersabstantp iy B ofihe Ié@@/ﬁ%a@ﬁalﬁ% It will be
erce by,.. weight of Ti0 S ' .
ool AARe S¥lupt Pt o EREHSER, R AR fobo suffcien
to chBAMBE aibstatisily AlDef the TNOystadel adxtuce WhEvapddemsiang chGHe volume
is lower than the tenperature of the__m cronizer,
andgemperetuaeiae B O teamempdig enbeporrlonscdTOWRIPL AR ANt volume and

temtpgrrgPueré %'ctmuﬁeede%m{ilﬂeed \Qﬂqﬁ&q undue experimentation.

The condensed TiO/steam mixture is combined with the added shurry in the
condenser 104 to produce a resulting condensate slurry. The resulting slurry will generally
have a TiO, content of at least 25 percent by weight and preferably at least 30 percent by
weight. In one preferred embodiment of the present invention, the resulting slurry contains at
Jeast 40 percent by weight of TiO,. The resulting slurry can then be transported to the storage
tank 106 by any appropriate means known in the art as indicated in Figuré< by the arrow
116.

In a preferred embodiment, some of the slurry stored in the storage tank 106 is

recycled to the condenser 104 as described above. The slurry in the storage tank 106 that is
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slurry are sufficient to condense substantially all of
the Ti Q2/steam m xture. It will be appreciated that
wo b@4woissere and tenperature of the added sl urrRCT/O81003/637442

needed to be sufficient to condense substantially al
of the Ti02/steam m xture wll vary depending on the
volunme 20 and tenperature of Ti02/steam m xture to be
condensed. However a sufficient volunme and

not réc§BRACAE BE Bagporiiithyiatyelppidpeitastdasdnovwnduthe art as indicated in
experinmentation. The condensed Ti Q2/ steam m X

Figwf:dmm argzwm 9 hersed dereeragple. 25 aiPReUROT SEEX AR ﬁi‘g‘%lesi{b‘iy

. produ i -

o SeRBHES e L PP BRI RO ol Rtomer s mente
use. O slgkry li885ded 386 Reis SRtmbinfaveirg bf landpgimte frenkh fyr eaample, be

| east” 30 percent by 25 weight. |In one preferred
mad@llrmﬁmhqremncgmrattmg thyr erseusoriSHFBHIhFQIEh oK SNPWE IEPHg at least 60
.slurry . c ains . at.. least 4 l.ght
weich G5Bl eigeL S5l e HER e FHELERL s ops nd

proct3@s ShANRBE UnitadKtaldd Pakyitsaxy. 4P, DI dndt 50 Inetrsto IKudivin and by
~in the art” as indicated in Figured by the arrow 116. . ..
UnitechStatasrRafeat Ned5,62h6df eehrendedlorral. o thehapriications rg%yo%%% still higher

onr s B e AR A el B, o s

the =t RN PESvdvRPEe WO ablB @ miake findl SR PRALES ADBGariety of concentrations
PCT/ US2003/ 037442 not recycl ed cgﬁﬂbe transported

and Iﬁgm \ariptlyagrapalﬁcaﬁm siertiogdvam ifie weica prabled nige @gﬁsgaqf{wntion.
i re ar 18 tqQ, b
or S5 fesipertipfirang Volitie detpefecl PR s cal b PRISNLADy ny means

! ! uction pro
knoWHE! BleRri B8hREHEES B t&thpérhdird SndWeslems widuirbinents descaibed above.

custoner's intended wuse. A slurry intended for .use jn
For tteenpte,thé moiperasure of thetsbxrypiaithe stovaga ltank Y0gmaybehjsher dbaé‘ the

.5 made by further congcentrating.th ’
des TRy S SRR A Pk 60 B LIRSS when

slun?yf to e Bt ivBxind 8sord g tarfikX BIDIk thayldy coBREH viemy appropriate method
iltrati"on using apparatus and process as shown ?y
knowniin deb 48t eetfers iFanédadgo e condamer 3047 Addjtignallys thegplyrpe of sturry

Cul ki nd b Uni t ed t Pat ent :
that ¥ toarded T e SOeh 0k J0BICRE By FORL iy el Bedpy b Pin he ar
suc}bpjglgpﬁl% re%ﬁ%%ﬁ%iﬂl%%e QTidheoréd ehat o approdigarly o same as the

. rcent to /6 percent and greater; those skilled in 10
TiOb bentauittofithd inidnonissr entpsethais fedibst thercondaare ¥0onal slurry

ducts in, i ) ; .
P T gpossnt gttt Pt ESERER 1L YaTs s i incgamples
whishahled by the present invention.

Example 1

A micronizer with an internal diameter of 10 cm (4 inches) and flat parallel plates
mounted horizontally was assembled so that both steam and pigment fed to the micronizer
exited from the top side of the unit. Piping connected to the top of the micronizer thereafter
conducted the steam-pigment mixture to a condensing unit. To aid in condensing the steam-
pigment mixture a small amount of water was added to a holding tank into which the steam-~
pigment mixture was collected. A pump connected to the holding tank circulated a portion of

the water/steam-pigment mixture to a heat exchanger and from the exchanger into the top of
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The tenperature and volune of the recycled slurry can

be controlled by any neans known in the art so that it
wore@t9945Be t enperature and vol une requir ement SPCT/US2003/037442

descri bed above. For exanple, the tenperature of the

slurry in the storage tank 106 may be higher than the

15 desired tenperature of the slurry to be recycled to

t he condenser 104. Accordingly, when the slurry to be
the doRdysdee dOheathe holdire tstlowagappraxitnatedBonetthirdyo bee-éféﬁﬁéb dilute

via any appropriate neth known, in the art before if, ;.
condagsaieenve DI 11O (e RUBRG BF (e auat AT piraipaod t héiding
tmﬂ¥0|unE of slurry that is recycled fromthe storage

ank 106 can be controlled by any nmeans known in the
ar tUsisgieR abbad-ddshitbadgeyake dufflciant diluselcbndeavate slulry @about 40%

content that is approxinptely t he 20 .

e PSSR £ PR Ao T utecured
. . ot

oy SELEDRET B R0 208 S SRR Bl o scts
desoMbed@ indrolfhigMbel X amht gtahivk diogiderfed ey theiti¢ronimer inttleis fiagt example

dianmeter of 10 cm (4 inches) and flat parallel plates
wasJ8-proeest SBONODX TbaRA 1P yitapiuinieads 2gdniegoy aﬁ%hltesg‘ffﬁ paint grade

te d pj f t I Gir.oni . ' .

P SO ! gL U At o
pro@ictiohaftel Me QuifAR rebd@meBid Ben apphiet Coliveilby washing and drying, but

_steam tgnent mxture to a condensing unit. To aid in
priag & therfeiah giemplzaani§P. pi gment mi xture a smal | anount

of ter was_ added, t ' ' '
of S S PSS a8 LS PR S D2 M o
supbihekio@ sfeahdilsy wisnkprebxitatedy 4019 &gfiwy20 bs/hofir) 80titahimm dioxide
wat er/ st eam pi gment mixture to a heat exchanger an
Werg Crr?frtcneﬁ er(l)te ;t%mlarfg@nzqr AYSernHier e gisigt/ weight moz%%ﬁw&%é gteam to
. 7442 - the.. : j :
PietaT. SIS AP ol U B FRE Pl el RE piiere mortored

at fllch o inkRdeasatacnasichéled abswmorhiey teighsieeotmfinehe
heat exchanger to a separate product hol di ng

K.
Usi ggon ﬂoetoatr}mffetim sanipe af e g% golidg awﬂe@?aé?ﬁlmta'? {R,ibg VSEP
condensat e urr t ab % id edk
B e e
wadded 180 whawh Yuldity BYcoNE¥MdatddierRESRARGE) WlCore-stR@hed through a

Si xty Seventh Street, Eneryville, CA 94608 and . :
200 mesh sieve to remove any oversize material prior to being fed to the VSEP unit. A VSEP

|

Series L/P unit operated in Single Membrane mode with a 0.1p pore size Teflon membrane
was used. The slurry was re-circulated through the VSEP unit until the solids level ranged
between 65 and 66%.

Comparative Example

The second example was carried out to serve as a control and to demonstrate the
advantage of the present invention over existing art. Using an identically-sized micronizer to
that used in Example 1, a quantity of dry micronized pigment was generated. The micronizer
arrangement for this second example was such that it allowed for the micronized pigment to

be separated from the superheated steam without any increase in the moisture content of the

 finished pigment, in keeping with the existing art methods. Separation of the pigment from
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described nore fully below The titanium dioxide fed
to the mcronizer in this first exanple was
WO peopesess TRONOXTM CR- 813 titani um di oxi de, BET/US2003/037442
interior architectural paint grade produced by
Kerr-MCGee Chem cal LLC. The feed was obtained from
routine commercial 10 production after the surface
treatment had been applied, followed by washing and
the sieqm nGs fothis Gomiperative Echuaplel achievail dnouglzfé%f: usgofs @ples of cyclones

t d l.
providing Rt REGV of trogigapiided e PughRRy yeam and
pigtibtFRRRI Q1 SR WY stéddn SerSrMord R6kelilBAUD thdRE used in Example 1.

titaniumdi oxide were netered into the mcronizer
Thegyghemusédwanthasag stasimgghgmenttals dekcriizdun Examplel st eam

Lo N Bt ROP TR PARE U ERAGAR { Ml LA PG hoie from

Bykt Gfﬁ%ﬁélﬂ {BE W 5nisHall slurd WwRIhER #&4 fhe HovRRAONIHES a‘rpr%Ynent The

wel ght "was” obt ai ned. Prior to concentrating a s
techmiquetinvel 086 stlingl® Sepadeoltat @ighentsymple being S8R0 370 grams of

waigzliie witha CBaE PbItABF BRPGEY QPR Rees Febes Bernple 1
so tht aftekROUA ‘g%’sg)@{:? Jr%ﬁrx@;esﬁlﬁﬂg ggﬁ%lol véll 5T the Y380 B6Y4 £ofids range.

was pre-sc oug sieve to renove
anyStavdird latex paidtdorinallatjpms odesigned tﬁmrngteﬁedafchxtetchnal\é@ﬁl?caﬁons

unit. A VSEP _ Series L P unj per at in _Sin
werRBHde dipen h@&éhweﬁwcgv nigh ol 1%5093 gg#@éwlsﬁ aﬁéﬁlyﬁ SR@parative

U i d f
R
inteﬁbdalﬁﬁ%ctﬁﬂl‘m@)ﬂlaﬁtldme ‘Exafophnela2iond heresfeaneatbeianypoeatingshe

arr| ed out to serve as control and. to rmns rate
pigmpg shyEy SR HPToRR Ob ?§'§$HY PIPAESAROSIY éFet%th dex ﬁ@ulslon In

eacht rf&rglull'ﬁ gth@'&rrl mf 5?%%1%11?(%03&&?&5 ¢43 rt’l!lezéﬁulglgn g&ajg 3hfficient to

ry mcronize
propidg BE0s p@ﬁqeg’ew&ﬁrﬁé echcedieion (G thigidre painafimgnge rre nt for
this second exanple was such that it allowed fo

i cHesesWEng py plationsevere 3apkisdle Hlackglash Qlates and wehlte cards.
The Y REEREALE Gl EGThL b o M in VIE SRS & TR HD Bolor

con ment, 1In

Diffdaénce M&ét asdknatvh tﬂﬂiob@ﬂﬁlle&ﬁhé ait d\he@freﬁdiﬁ?gsp lrgcnmiﬁlnatlon with
from -6 WO 2004/094536 PCT/ US2003/ 037442 the steam
meggyredsigm whigBtscumisaset ovelomlaipicscaltanivalie X prRseRizs hifiag power in

squ&%%n&&s%e? Eﬁég?irn%quﬁ%%&%%? pound) of pigment.

Next, a fixed amount of a black tint base was added to each portion of the white latex
paint formulation described above (from the slurries of Example 1 and this Comparative
Example) to obtain a grey paint to allow tint strength calculations to be made. Drawdowns of
these tinted formulations were then made alongside corresponding controls on standard
LENETA™ charts. Using all of these drawdowns, both dryhide and tint strength calculations

were carried out. The results are shown in Table 1 below.



provi di ng approxi mately 85-90% recovery of the pignent

fed to the mcronizer. Steamand pignment flowrates
W@b@ago4sBé h st eam tenperature were identical tPRCT/OSRE3/037442

used in Exanple 1. The pignent used was the sane

starting pignent also described in Exanple 1. 5 Next,

usi ng a torque sensi ng-capabl e DI SPERVATTM Model M

AE3C avail able from Byk-Gardner, U S. A, finished

slurry was made fromthe above m croni zed pignent. The

t echni que invol ved addi ng 775 caags of the pignent

sanple being tested to 370 grgi €6f water along with

a quantity of the aafEyPrRIiL0Y PHint PEmd@MorRackage as
used in Exanple 1, so that after wetting/dispersion

the resulting soiids | evel was in the 65 to 66% solids

range. 10 Standand | atex paint fornulatipps, designe .
for interior architect&P®f M@fpfreations, P%ﬁ'r@aqsﬁa{g‘@n%omparauve

both the re;s L& 'gEgsolids sl uf g £5n10% si
Test %ﬁ%& e 1 and thi%ﬁééh%§%g§lv Exanpl e. Tﬁga%aTntuny

DryhidRl mlqahdtaRgkg\WEr € St andargc(%h@)t ex paint fprnul a43.9(x3)
__de h%ned for intlerior architectural app|ications. The
TiO By e ati ons were formed by incorporating the pigment

ol pi1r g Bl H et £ £ [ "
? o Safpres 1 PorTisgt O a TTESIY prepar %.9
Tint SEeRg® nyi acet at @ Iateigéﬁulsion. In 15 pach

formulation, the amount of pignent incorporated into
the enul sion was sufficient to provide a 60% pi gnent .
5 vol Bigmenbsiveies nwde by nidans ofthe greperganyantipn prgjthusihewn to be quite

| ti al f | at i lied to. )
satlréfazg)é iﬂn%{aglgln g(% ﬂu&){?gup‘g%tg bg gkie ﬁlmvgr[[:ﬁcgrar@?xge ng%r%q?%é@ﬁgthods known in

the@ ues of the dried paint filnms were nmeasured with a
HunterLab Color Difference Meter as known to those
skilled in the art. These readings, in conbination
with 20 neasured fil mweights, were used to cal cul ate
the scatter value, expressed as hiding power in
square neters per kilogram (square feet per pound) of
pi gnent. Next, a fixed anmount of a black tint base was
added to each portion of the white |latex paint
formul ati on descri bed above (fromthe slurries of
Exanple 1 and this Conparative Exanple) to obtain a
grey paint to allow tint strength cal cul ations to be
made. Drawdowns of 25 these tinted formnul ati ons were
t hen made al ongsi de correspondi ng controls on standard
LENETATM charts. Using all of these drawdowns, both
dryhide and tint strength cal culations were carried
out. The results are shown in Table 1 below. -7
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WD 2004/ 094536 PCT/ US2003/ 037442 Table 1 Opti cal

Properties of Paint Formulations Paint nade from Pai nt
wore@e/094566n Conpar ati ve Test Met hod Exanpl e |'BCBUSZI0Y037442

Exanple's Slurry Dryhide, in sq.nmeters/ kg of 44.9

(219) 43.7 (213) Ti2 (Ft2/1b) Tint Strength 99.9

109.9 5 Pignent slurries made by neans of the present

i_nvent.ion.are thus shown to be quite satisfactory in
WhHaL ISH4594% sl urries made by the nore conpl ex

conventional nethods known in the art. -8 WD

2004/ 094536 PCT/ US2003/ 037442 \What is clained is: 1.

A pﬂoo‘ess)cmrfmpprodming]g titanjurn divixide diitox icdmpsising ity steps of:

conpri f eedi n t he output .0

i cr orfF ot 8 AR Phy Picroni oA dab ik Sriddand eam
mixflre tHha@oh@erders @genser; and adding a first titanium

di oxide slurry to the condenser, wherein the vol une

and taddipgrdirsttgamfimt diexidel dkadrytto thamiouderd;bx; ns'rhéa:i:st}mrvroyme and
are suff|C| t .o con nse ubst ant al |

tenfiep s B e bR FORHERBIR 458 HABHA Sopdrg oS antially all of
theGhie¥dntr éﬁtgﬁf Ynd OADNESe ‘ﬁﬁ(ﬁéﬁ ftARunCaREan §1§1ﬂy§‘0ﬁi§>ﬁl‘f&? %@{h the

out put to produce a resulting titani um di ox _
cortiengd riflewnmeooepst tofpré&hat mrdsul tipetiteninmi diexide shniyum
di oxi de content of the titanium dioxi de and steam

M X2 Urkhei pro@BPs0Rialll Svliereiteths G diokedel donfit bffhe titanium
di oxi de content of the first titanium dioxide sl urry.

dioyide-prd stspmapixiire s appegximatelyiihe sane as the titaniwmidiewide content of the
m xture contains from 25 percent to
ﬁrsgb% Lﬁil? d ?%%ﬁu\%ﬁmg

percen ht of titaniumdioxide. 15 4. The
he resulti titaniu
glr ggie lewg{rﬁcgﬁi%t;@gl%%W{lgeﬂl tixe %tan?um d%ox?c?e and steam nr{]lxture contains
from 25 percent to 50 percent by weight of titanium dioxide.

4. The process of Claim 1, wherein the resulting titanium dioxide slurry has a

titanium dioxide content of at least 20 percent by weight.

5. The process of Claim 1, wherein the resulting titanium dioxide slurry has a

titanium dioxide content of at least 30 percent by weight.

6. The process of Claim 1, wherein the resulting titanium dioxide slurry has a

titanium dioxide content of at least 40 percent by weight.

7. The process of Claim 1, wherein the temperature of the micronizer output is
sufficient to prevent the titanium dioxide and steam mixture from condensing before the

mixture is combined with the first titanium dioxide slurry.

8. The process of Claim 1, additionally comprising the step of further concentrating

the resulting titanium dioxide slurry to at least 60 weight percent of titaninm dioxide.

9. The process of Claim 8, wherein the resulting titanium dioxide slurry from the

process of Claim 1 is further concentrated to at least 65 weight percent of titanium dioxide.
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titani um di oxi de content of at |east 20 percent by
wei ght. 5. The process of Claiml, wherein the
WO e@ulop458€ titani um di oxide slurry has a titapPCT/IS2003/037442
di oxi de content of at |east 30 percent by weight. 6.
The process of Caim1, wherein the resulting titanium
di oxide slurry has a 20 titanium di oxi de content of

at |east 40 percent by weight. 7. .Th rocess of aim
1, Mhdpeproce @fﬁiﬂﬁb&a’m@n resiling peK Fsz%am%ca&ﬂto plleast 76
wei%llﬁ’tf okehent to prevent the titaniumdioxide and steam
ture from condensing before the mxture is

compi ned. W t irst..titani.um.dioxid LT [ .
et ottt B et AT SRaE L ot me s of
step Qd‘edfngrth@@mpﬁmaﬁfcf@ﬁie@ gompAsihf e titBSuth ldidk@de and steam

_titaniumdioxide slurry to at |east 60 weight percent
mixgfre ¢ & epridgmsedi oxi de. 9. The process of daim 8,

wherein..th Ul ting.ti i di oxi de sl f t.h
or ocoeddiny & gt loohe Eader b R ke ana
temgg‘raﬂﬁé 8hithe REAGRTENiAR dibtiddbIMAY AFOiH@ent to QoMense substantially all of

004/ 094536 PCT/US2003/ 037442 10. The process of _
the @lieronzex, oy midrwhdreinrtiesadded titpnginy droxidessleron eembineg widh the
to at l.east 76 I ght, percent.. . .A process for
cong BRSBTS OB renigPe i TS NG  he
st eps y@hsportiRaHE RGukig (RAHRH i dAs1 i § {8 Re tank; and
conprising a titaniumdioxide and steam 5 mxture to
a conteyslerg scattdéfithe reshliting titanivna diaxadedilaxy thethe comdeyser ¢o be used
h denser,.wherein-the volynme and tenperature of
as tflﬁgfsg%aamf g’toﬁ’r?]ielfﬁir@? @iﬁ%%ddéli‘&#?@ are sufficient to
condense substantially all of the mcronizer output,
and wherein the added titaniumdioxide slurry conbi nes
wWith the condensed mcronizer output to produce a
resulting titaniumdioxide slurry; 10 transporting the
resulting titaniumdioxide slurry to a storage tank;
and recycling sone of the resulting titanium dioxide

slurry to the condenser to be used as the first
titaniumdi oxide slurry in the adding step. 10
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