WD 97/ 30127
PCT/ US97/ 01400 BACKGROUND OF THE

L NVENTI O\ 1. Field of the Invention The present
i nvention relates to a process for preparing | owdusting, free-flow ng
di spersi bl e pivagyedes2® or use in paint and . plastic conpositi orECT/AsYHoI4be

pi gnments produced ° t hereby. More specifically, the present invention
relates to the aqueous mlling, surface s treatnent, and spray-drying of
i norgani c pignents to achieve | owdusting and good dlsperS|b|I|ty

wi t hout the expensive step . A ly, the present
I nvention relates to 3! WING P eI de pignents
with a surfactant before s - ' TeTIc, elimnate the

need for mcronization or jet-gikki &Wood processibility
and di spersibility inp . Description of

the Prior Art Ti Lani um di oxi de pignents and ot her inorganic
pi gnents nor bl | y E&?’%ﬁ%@@-&%sed in the paint, plastics, or paper
i ndustry, are gengrally in.the., for finely _divi ded powder The
powders” are usual Ieb‘ B%SW |"|“@aﬂ°fbr=rﬁ$f5c1t%mzwss for preparing lowrdugting, fieprfioping
production. Jet-m]Jling contributes dispersibility and gl oss, but is
al so an ener ﬁﬂ%@ﬁﬁ%“%ﬁ“éﬁﬁé‘h?ﬁ%a@t Rlpstic rompositions, Aad thecpigmente prpduged
i nherently dusty and exhi bi t poor fl ow characteristics. Al though
free-fl owi ng thereby.nMaeer spegifically, dhe present devention relates too thengquspusamilling, i sntface
t hese powders general ly exhibit poor pi gnentary properties. Thus,
pi gnent end utseeiment andsperyrying efinsgania pigmentoloachievedowrdustingsnd good dispessibility,
| ow-dusting, spray-dried pignments with poor pigmentary properties and
dusty, j et - miwithout the equnsngmp of micrénization. Mostspedifivally, ithe presentinventidf) relates to
The surface treatnent of pignments to achieve inproved performnce .
char act eri st itestingsandmilledpitamitim dioxidegigraerits witlsa sur&cianowt‘orﬂpt-dyairﬁng thefpigment,
exanple, U S. Patent No. 4,986,853 discloses the

- to eliminate the need for micronization or jet-milling while maintaining good processibility and

dispersibility in polyolefin resins.

0 2. Description of the Prior Art

Titanium dioxide pigments and other inorganic pigments normally produced and used

in the paint, plastics, or paper industry, are generally in the form of a finely divided powder. The
powders are usually jet-milled, or micronized, as a final step in their production. Jet-milling
contributes dispersibility and gloss, but is also an energy-intensive and expensive step. Jet-

15 milled powders are inherently dusty and exhibit poor ﬂbw characteristics. Although free-flowing
powders with low dust can be obtained by spray-drying, these powders generally exhibit poor
pigmentary properties. Thus;, pigment-end users have generally had to choose between free-
flowing, low-dusting, spray-dried pigments with poor pigmentary properties and dusty, jet-milled
pigments with poor flow characteristics.

20 The surface treatment of pigments to achieve improved performance characteristics in

plastic compositions, is known in the art. For example, U.S. Patent No. 4,986,853 discloses the
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PCT/ US97/ 01400 coating of |am na-shaped pearl escent pignments with
nmonocar boxyl i ¢ aci ds or cycl ohexanone condensate resins and a

pl asticizer, to inprove flowability and reduce dust generation.

Addi tional | ygdbmggfat ent No. 4,762,523 discloses coating a p@gifsoréeeieNt
with a pol yester - surfactant, then adding mneral oil or wax to the

LT S SR S R RS e BORAS 58 o Gl
2 i SRR e B S e
th -dried, wt ' ' Lon, to,i I bi]it d
catce ust  Sedtaellol S metis? Nor a8BA 2P edores cosing gt pigmens wihia poveser

di oxi de pignments are coated with hydrous oxides, then sand-m|led and
spray-dri ed wéfactent thea adding mineglail or wey to the pigment and applying intensive sheap steess 5y

the surface treatnent or coating of pignents to inprove processibility
i ncl ude t e achiaveryfrpe-Bowing, permanently nonrdusting. pigmentnt IM\Y.S. Pagent N 1,568(324,
pat ent teaches the coating of an oxidic or silicate filler with an

or ganosi | i cotitasimm diokide pigmeotspaoricaited with aedmbinationsefiisostedrig acid, dodecylbenzene
the reinforcing properties of the filler. Simlarly, US. Patent 15 No.
4, 909, 853 t esulphomic sovid, aqgd acatonioemilsifyingf agentgamd ithensprayedried, withbud micrenization,

black with a sul phosuccinic acid ester surfactant foll owed by spray
dryi ng to i nplimpoveiigeability hd seicedust production. Alsd,in UNS. Pt o1 3,660,128, titanium S.
Pat ent No. 4, 464, 203 di scl oses the treatnent of inorganic or organic
pi gnents wi t djoxide piginents areccoated Withtdous dxidey, el saripailigdand sprayidiiedas improve

| nprove pi gnent dispersibility and other properties in a variety of
appl i cat i gnsfiovhdbifity.Pat ent No. 20 4,156, 616 di scloses the treatnent of

i norgani ¢ and/or organic pignments with an al kyl ene oxi de addi tion

product of a lon b I . | Qfdhfment! 4 Om?ﬂrb
noi ety, for gﬁ%ﬁ%ﬂ‘?ig?@?ﬁ#ﬁ% l JraGJaﬁ?éldri]" t#geﬂsﬁg‘?ent Nf)e

h P o RUSRURIR) oLk B Sl R 8 e A0S SBRETAL208, s e
and noni oni Gegdlel e Hating of an oxidic or silicate filler with an organositicon emulsifying compound 2
and then spray-drying to improve the reinforcing properﬁa of the filler. Sinxilarly, U.S. Patent

15 No. 4,909,853 teaches the aqueous coating of organic pigments and/or carbon black with a
sulphosuccinic acid ester surfactant followed by spray drying to improve pigment dispersibility
in thermoplastics. Also, U.S. Patent No. 4,464,203 discloses the treatment of inorganic or
organic pigments with an amine and ethylene oxide block oopolyfner surfactant to improve
pigment dispersibility and other properties in a' variety of applications. U.S. Patent No.

20 4,156,616 discloses the treatment of inorganic and/or organic pigments with an alkylene oxide
addition product of a long-chain amine and an anionic. surfactant with an aromatic moiety, for
improved dispersibility.

In U.S. Patent No. 4,056,402, aqueous slurries of inorganic or organic pigments are

milled in the presence of a nonionic, polyether alcohol dispersing agent and nonionic cellulose
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PCT/ US97/ 01400 ether to reduce dusting and inprove dispersibility.
Also, inU S Patent No. 3,947,287, aqueous, col ored, inorganic and
organi c pignents are coated with the reaction product of a pol yhydroxyl
conpound and syoWwiseiz7 et ai ni ng agent for inproved stability aotns7/01400
performance. U.S. Patent No. 3,925,095 teaches the treatnent of

ijf‘ZlL%f‘Qi g et forvedice st ol SRAHG Jé*é?é%%??f‘ﬁ*#??? o428 bl d
conting. L?Siesgfe iorgpnicand orfrif iR R esdd with HEERdce Bl i i R b
Patentlgks) 46%75 0 ThIS tent te ﬁ?ﬁﬁ’ﬁévgﬁfﬁﬁﬁgﬁﬁﬁ of dutsthlseﬁatentNo
particles, i @@u\um

' qui d LL?%@%%%@%&% i ispfinens o ingigadie E?éz{é%‘é'gﬁﬁmwﬁ%&%%%ﬁ%?m

terrperatures above the nel t i nt of t he Al s, U S, Pat
4,127,421 5 diamipg SF'i‘Fgo ?"é&? n?"'é?"’%&"‘?@d various applcations.
chr omat e- cont ai ni n p| grrent W|th a fr| abl e hydrocarbon resin and a
cationic surfacta ontaurfcasigateent andicoating praepseps inlude the treatment
In U S. Patent No. 4, 599 114 an aqueous slurry of titaniumdioxide is
treated wi t hpepcessdescribedin ALS. Retent Nork 375, 529m Ehiscparentitenches thefprodugtiomofdustiess
carboxylic acid, and a fatty acid to inprove 15 pignent dispersibility
and processi pamticles; incldiog pigments,ytréatraent ofthe pasticles With & nompissition,cag@iniga solid
teaches the surface treatnment of platel et-shaped pignents with a

pol yacryl at e lowuiojecelahweigit palymer and a lignidpmlymetit sutstince Suwh as expoxidized soybean
di spersibility in paints and printing inks. Also, US. Patent No.

5, 199, 9861adi oillad 3emperatpres abowe thia axelti pointr af\the polinyers PARY; UTS. PetentiMog 312,421

pi gnent granul es are coated with water and solutions of salts of
boron, al umi distlosesi the Cayueos trestmeént of ia) tead DihdGiiate-abnthining . pighent! With P rffixide
processibility and reduce dust production. U. S. Patent No.

5, 266, 622 t ehpdrocartionGedi afllgéationic afrfaR et frodlics Beé-ﬂbﬂﬂlﬁ ﬁkfn-dd%ﬁﬂg hfles0"
organic pignments or fillers wherein the pi grrents or f ers are coated W th

a water soluble InU.S®aeieNo. 4smnlp%sq@éohyh@ﬁfopﬁtaﬁﬁnﬁﬂéﬂ§é.stieaféd%{iﬁi

di spersants, to inprove flow properties and I ncrease the stability o

the pigment gifeRhtfoRfled Fbh thedtdction bf 2diamite S ¢ardBRylicacld Gndg ﬁt&%@ﬁ% fmﬁrgee
15 pigment dispersibility and processibility in various applications. U.S. Patent No. 5,228,912
teaches the surface treatment of platelet-shaped pigments with a polyacrylate, polymethacrylate,
or salt thereof, for improved dispersibility in paints and printing inks. Also, U.S. Patent No.
5,199,986 discloses a process wherein previously spray-dried inorganic pig:ﬂent granules are
coated with water and solutions of salts of boron,- aluminum, silicon, titanium, zinc, brass, or tin, -
20 to improve processibility and reduce dust production.
U.S. Patent No. 5,266,622 teaches the production of aqueous dispersions of inorganic or
organic pigments or fillers wherein the pigments or fillers are coated with a water soluble
polymer, a nonionic alkylene oxide adduct, and other dispersants, to improve flow properties and

increase the stability of the pigment dispersion. Similarly, U.S. Patent No. 4,186,028 teaches the

SUBSTITUTE SHEET (RULE 26)



3 ' WD 97/ 30127

PCT/ US97/ Q1400 coating of various pignents and fillers with a
phosphonocar boxylic acid and/or a phosphonocar boxylic acid salt to
produce fluid, dispersible, aqueous filler or pignent di spersi ons.

None of the psAgpnti oned patents suggest or teach the pro%ﬁg}@m si ng
mlling an S agueous pignent slurry, treating the slurry wth a treating

agent, and spray-drying the slurry, Lch is the subject of,thi
agpl i cat i,on_cgmalyg ofyvarﬁms &gments Xnd fillers ‘GQ asgﬁm C| m,\mdéq a
The present [nventio rovi des rocess for . preparing pignments ]
charact eri Zgbo&p;ono °§¥1"ﬁr Wgosaﬁl &/\m&"? ﬁ"‘f’o &ﬁ%‘i“”pi'&fgﬁst ir}é;ﬁ', o RIBES d
di spersibility, without the energy-intensive 10 and expensive step of
ni croni zat i GWPEIRIANY hi s process at | east one treating agent is deposited on
a pignent, preferably an inorganic pignment, that has been mlled, as an
aqueous sl urry. Noge of the aforementioned patengs suggest ofteaghithe proreese domprisingilling en
performance without jet-mlling or mcronization.
DESCRI PTIsONa@reous pigRieRrshnny; Dreatvithie sltdpSvith a treating agent, didosppayedrying shevshirgh
can be subjected to the hereinafter described treating process to 15
provi de t hewhichisthe dutpéct ofthisapplicatime present invention include any of the
white or col ored, opaci fying or non-opacifying particul ate pignments
(or mineral pignents) known anSUMMARYSQF THE INVENTIONsur f ace coati ngs
(e.g., paint) and plastics industries. For purposes of this present
description, theThepiesehoiiéitioni prodiey & £y for Propatifig Pagnients CRAFRIdrReP
whi ch are particul ate by nature and nonvol atile 1n use and typically
are nost Us irbved Bewvability, dowduRprodiRtibs and gbddEdispersibifily Switiifie Bnerpfinidmsive | NJ
pi gnents and the |ike and are preferably 1 norganic pignents.

Repr esenjat hPexpehsivaiep dfhhiblofzadion? TR IS pfokeds 'afiERs? bie Whiting aﬁéﬁ is_tli’epéiit%%ﬁ’ d
as her ‘described to provide the inproved pignents of this invention

L0, L R PR el g il i o
lead, zinc gulshd gﬁ'ﬂ' fr?;)tﬁé/h ¥ dy tfried FOY RO sk BerPdrRE withidlut fet-Pifiting b idfonBAfibn.

bari um sul f at'e,
DESCRIPTION OF THE PREFERRED EMBODIMEN]

The pigments which can be subjected to the hereinafter described treating process to
15 provide the improved pigments of the present invention include any of the white or colored,
opacifying or non-opacifying particulate pigments (or mineral pigments) known and employed
in the surface coatings (e.g., paint) and plastics industries. For purposes of this present
description, the term pigments is employed broadly to define materials which are particulate by
nature and nonvolatile in use‘and typically are most usually referred to as inerts, ﬁlfers,

20 extenders, reinforcing pigments and the like and are preferably inorganic pigments.
Representative but non-limiting examples of pigments which can be treated as her .
described to provide the improved pigments of this invention include white opacifying pigments
such as titanium dioxide, basic carbonafe white lead, basic suifate white lead, basic silicate white

lead, zinc sulfide, zinc oxide, composite pigments of zinc sulfide and barium sulfate, antimony

4
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PCT/ US97/ 01400 oxide and the |ike, white extender pignments such as
cal ci um carbonate, cal cium sulfate, china and kaolin clays, mcad,

di at omaceous earth and col ored pignents such as iron oxide, |ead oxide,

cadm um sul fi dgg ofsdgss um sel eni de, | ead chromate, zinc chr onescrusyoiees
titanate, chrom um oxide and the like. O all the pignments useful in

Dt 10 e YA, SRR el ol S804 i KSR, Bl gD ine

E’%ﬁf &2; 2?&2538%5&‘5" Bl &E?éoaic’; “Sglctﬁé“r:isrﬁéfiﬁcis a%&oéé‘%%enﬁ?ﬁ?' n
T [ . ' ' .

b ocesses whi GRS, pdghus selenl deadchigmate, nc cromaie, kel Sasi, oo,

processes do not forman art of the present_ invention. Thus, th

particul ar 1exidegndthe jike. the mgaatsusefubip pepdugiag thejmpipyed PISHISHIS ogﬁrw

process or the well known vapor phase, ,  oxidation process. The sulfate
process typi davention, theonost prefereedpigmant istitanium diokide.a tit ani f erous ore

with sulfuric acid to produce a titaniumsulfate solution, hydrolysis of
the titani um sul f degenesl, the preferred titanium dioxide pigmentfar use ip theprodessnfahis invention
calcination of this precipitate in the presence of suitable addi tives
to devel op t [van e sithee thecanatasendt tutile crystaliine stracture arlaccofribinatior thiexeof cThe pigmenitum
dioxide 15 product. In the vapor phase oxi dation process, a titanium

hal i de such asaytbe protducadtbytvadous knowtdeommercidl provessels which are faniliar tthoseifakil
at elevated tenperatures to produce what is commonly referred to as
raw titani uminlthiastcbat whith processes dy netdeni sy pat ofthe predem invdntign. (Fhus, ithe partiéutar
recovered, subjected to mlling and classification operations and,

fol I owi ng 1b I Gignieht\éan be pHERERE bl eithidf the well known shiflé protessRF tHe vitlikdowh Yaidr Plifse
upon the pignment, subjected to a final mlling step to provide a 20

pi gment of t Reidadhl présdss) ar'tel silfRle Hroeabs typically involves the Stépy faéacing b Bifanferddd ore

mlling step conprises the use of fluid energy mlling techniques.
These techni GHASsYIiHO B8 16 Prodare & titdnitfn mxﬁfeadatqﬁbh,rt@g st o the tikgiuAPRlfaR!YS

such as the fluid energy mlls disclosed in U'S. Pat. Nos. 2,032, 827
and 2, 219, 01koMph fiknidRrdi@de Predpitité fRAtlcination of this precipitate in the presence of suitable
additives to develop the desired crystalline structure in the final caicined titanium dioxide
15 product. In the vapor phase oxidation process, a titanium halide such as titanium tetrachloride
is oxidized in the vapor phase at elevated temperatures to produce what is commonly referred
to as raw titanium dioxide. This raw pyrogenic titanium dioxide product is then recovered,
subjected to milling and classification operations and, following treatment to deposit various
hydrous metal oxide coatings upon the pigment, subjécted to a final niilling step to provide a
20 pigment of the desired particle size.
Tyﬁically, the final milling step comprises the use of fluid energy milling techniques.
These techniques involve conveying the pigment through a milling apparatus such as the fluid
energy mills disclosed in U.S. Pat. Nos. 2,032,827 and 2,219,011 using one or more gaseous

streams produced by jets of a milling fluid such as air or steam to effect collision between
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streans produced by jets of a milling fluid such as air or steamto effect

col li sion between _ 5

WD 97/ 30127

PCT/ US97/ 01400 I ndi vi dual pignment particles and thus a reduction in -
size of suc LGl es. Various additive materi al s maypQudoofAb0r at ed
into the pi M%ﬁri ng the fluid energy mlling either to I nprove t he

mlling of the pignment as disclosed in U,S., Pat. No.. 3,531,310.0r tao.
enhance . paindjvidyal pigment P’éﬂ‘gﬁ gy ‘?‘“bﬁﬁq"&%‘?", In 578 @&?%Wéf’opéﬁ?“é?d&mf he
resultant mlled pigment as disclosed in U S §H Pat . g&g‘ 4,%52, 340.

Repr esent ampierialsmay e incprparated, into thepigmert.dyringdhe Ryid energy miling fither o IMPIOYS, 55
gl ycerol, pentaerythritol trinethylolethane, trinethylol propane and the

l'i ke, T at tthecuillihg of the: pigment as digglesed imUL.S) PatiNoy 3,83 1a¥1°d°"a‘ﬁoF"!‘?ﬂ9°lW@‘,‘""
trial kanol am nes such as triethanol am ne and the |ike and am ne salts
such as t r¢imntical ophysical candedptioal tpropertiésof thenesultahtzmilled pigment asadisslagediint (8.
like. In the manufacture of certain pignents, particularly
titani us dpgxiNelet 7521340 s Reprisentative examples Of sych addities materialsinclude pelyols such as

| ow- dusting, free-flow ng, dense and easily dispersed in paints and

pl asti c neglyserol pertaciptificor crimdiliylslethine, arimetiiplolpropardand ithplike; fitty acidesuch as

produced and used in the pai nt, plastics and paper industries are

general |y pmict4t6d, fstearit adid and thediky, wialknhitdinipeVsiichi as thethasolamine apdtinddike and e
usually jet mlled or mcronized as a final step in their production. Such

mil1ing  gming edis'shét dsfiethshottinfinEmelbohdtt triisopripndlAriing suddinktelatid €ie like.
energy-intensive and therefore costly step. Such 15 powders are

i nherently dustjy 8 GnaifAcfird of?QPtain pigierité) PartichRfly Gtanfiin diokide; it isodiffieatt to
powders with ow dusting can be obtained by prior art nmethods of spray

dryi ng, Gike b BFoifa t rléw-%ﬁmr??,is?ree-ﬂowing.g&gseoi:ﬂrﬁmﬂ%e%ﬂIﬂ?biiﬁt?%nd

It has ng ~drscovere at pigne produced by the present inventive
D002, Xl o o ARIABSS bl SSSHBION BEADT b et B e
o e o S e e Bl 04 B A b
g;iegf hglnljcbﬁ(’)‘é{gﬁhfg g;e? %B% jgi milled or SR oty AR dal gte@ﬂldthhﬁ prodiabfioh. MR Shiflag | N
contributes to dispersibility and gloss, but is an energy-intensive and therefore costly step. Such
1s powders are inherently dusty and exhibit poor flow characteristics. Free-flowing powders with
low dusting can be obtained by prior art methods of spray drying, however these powders exhibi;
poor pigmentary properties.
It has been discovered that pigments produced by the present inventive process exhibit
good optical and &won properties as well as low-dusting and free-flowing properties without
20 the incorporation of the energy-intensive, costly step of micronization. The product resulting
-from the inventive process is-low-dusting, free-flowing, dense, both oleophilic or hydrophobic,
and hydrophilic and is easily dispersed in paint and plastic formulations.
The present process is particularly well suited to tianium dioxide pigments but can be

equally beneficial to other pigmentary inorganic oxides used in paints and plastics. The surface
6
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The present -process is particularly well suited to tianium dioxide pignments

but can bhe equal ly beneficial to other pignentary inorganic oxides

used in paints and plastics. The surface

6 WO 97/ 30127 _

PCT/ US97/ 01400y 9730127t €@t ment agents used may include a w dectessie

subst ances general [y containing either hydr ophi Il i ¢ or hydrophobic

$ESS o ophi %%at%‘%%‘?;%ﬁ{flijsﬁ R %Ws@%g?%;&:%%?ﬁ%%wns cither
oy bont ai n - Idromits S Bydippbibic.eads gr Bosh SF Adbie3 a8 Rtroplic R kG def gl

si | oxane .groupgs. e The ,fynction of, the syrface treat S
s Lo pr ovent Thehydgnpbilis eads may.coppain. DUt 3 gk iited 16, b PhysOAa e PRI APHTH
dryi ng. The agents al so may pronote flocculatign_ in the |iquid phase
during proceseaminegsoups.| The hyeophebig graups may,eontain, byt &g ng éﬁé@?ﬁmm"l’&
agents serve a third, function in the process in acting as a binding
agent in tHe slaneandsioxanegraups.hot h reduce dusting 10 and allow the
formation of prills, beads or spheres to pronote free flow ng properties.
Al t hough spray dryThefunctiontof the airface treatehent agentsiistth prevenstthedispersed particles from
equi pnent may be used to obtain the free-flow ng product including,
but not | i m t ehenting togetherjduringwnang r Thefagentsialkeniay promoti flascylationl in therliguid phase
spray drier with a rotary atom zer, spray drier with a nozzle atom zer, or
a spray dwingrprascestingtonaliont thegiroduct & befiltared ambivashied.o The fagénitse seminon ¢hird
drying techni ques or other drying 15 techniques that can be used to dry
titani um di oxfufietion in the process in actingasiy bidivigsageft ih ki dried peaduct to\botl seduce)dustings

a lowdusting, free-flow ng pignment which has not been subjected to
any mcronjZl gid alléﬁ@&e’laﬂhatmr&?ﬁﬂd, Béhds BEsphbrRPto srombiedidedlo répegigant
material, providing a source of water, formng a fine, well dispersed

slurry of the pi gngitHoughdpray dryi E-ﬂ{a(fréf:eirédfdl?inhfﬁfétﬁdybﬁﬂrzdﬁiﬁg(éﬁixi Bt ay be
pi gmen

treating agent on the slurriéd mlle , and drying 2 e pignent

mat eri al havipgd & dbiafiPihk Fee BRI podReFinbiBsing, DBF £ Hmiedd Y6 h AgAoHSkior, fiifbed

pi gnent material is an inorganic pignment nmaterial and preferably is

e pi grent g SN S it  opry ibel, R A I one adRRER, S iy
tower with a nozzle atomizer or a combination of the above drying techniques or other drying
15 techniques that can be used to dry titanium dioxide.

The process of the present invention yields a low-dusting, free-flowing pigment which
has not been subjected to any micronizing treatment comprising the steps of: providing a pigment
material, providing a source of water, forming a fine, well dispersed slurry of the pigment and
water, miliing the slurry, depositing a treating agent on the slurried n;iued pigment, and drying

20 the pigment material having a treating agent deposited thereon. Advantageously, the pigment
material is an inorganic pigment material and preferably is titanium dioxide. Advantageously,
the treating agent is deposited on the pigment material in an amount of from about 0.3 percent
to about 3.0 percent by weight based on the weight of the pigment material. Preferably the
treating agent is deposited in an amount of from about 0.5 percent to about 1.0 percent and most

7
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to about 3.0 percent by weight based on the wei ght of the pignent material.

Preferably the treating agent is deposited in an anmount of from about
0.5 percent to about 1.0 percent and nost
7 WO 97/ 30127

PCT/ US97/ 01 preferably in an anount of about 0.8 p

Advant ageouéPg,”%gsl urry contains from about 10 percent t'gla out 70
percent by wej ght ,pi gnent erial. Preferably the slyrry contains

from about mﬁ&wgmm%ma ‘“6‘8‘L BEetnt by%’!ﬁﬂ“ﬁb‘}?’g flurpy, containg from g
nost preferabl% t he slurry contai ns, about 5Q percent wei ght pitg.rrent
materi al . aboyut’10 percent q @HW@&P@{Q%B‘ by, weight gigmeatmatarjal, Breferably the sgmv 2

one _of the known m | |ling equi pnent used with pignents, the preferred
equi pnent  iffonuaboyh 30 perpent to about 60 percent byryeight Rigment maferiehandmaest prefersbiythet i on
may include the step of coating the pignment while in the slurry with .
a nmetal oxislery contains sboyt 50 pergent weightpigrentomaterial.i s sel ected from the group
consisting of Al[err](err], Sigerr], and ZrJerr]. Preferably the process
of coatimg the MAithoughthemilling stepmaybe cabtedootit ty anyi arecf the loomnimilling eqiproent
about 0.25 percent to about 1.5 percent netal oxide. The
treati ng agyselwitidpigmesntsjaheipieferred eqapmett isch sandmill. he group consi sting of

ani oni c, cationic, and nonionic surfactants. Were the treating agent

i's an ani oni c sThé pricessiof the presentinventibmarpinchille the Sreprif dustingdhe pigmetrelet i ng
step is fromabout 1.5 to about 7.5, preferably the pH is from about

2.5 to_abogy the shurry?With #aelal RigE. AaVAntagebily theOheth (Xidton S8k dtbd From!tRE glok

about 3.5. 15 Whén the treating agent is a cationic surfactant, the pH of

the deposi fohafh M%ﬁ,vsim,%em,'f YPreferably the proeeds 8PUaling the ﬁ@ne%b%h atreta?- f I'n

the case where the tréating agent is a nonionic surfactant the pH o

the depgsi rokqag ﬁ!ﬁ@ cgftﬁ%f%m%%ﬁy ?éré&mmui %.3 g@rc&rﬁ i Whidd - o

Advant ageous ry step I1's carried out a tenperature of from

about 10[err] C ige are#grgp%érﬂg f?ﬁhﬁa%&ugy iDs@LEPRbH tﬁé.‘ﬁ?&é@b&iggs@% ﬁl‘t‘ Arkdic. ©

about 80[err]C, an era a tenperature

SOLEL 1 gy P Y SRR e S asPh k il
advantageously the pH during the depositing step is from about 1.5 to about 7.5, preferably the
pH is from about 2.5 to about 5.5, and most preferably the pH of the depositing step is about 3.5.
15 When the treating agent is a cationic surfactant, the pH of the depositing step advantageously is
from about 4.5 to about 11.5. In the case where the treating agent is a nonionic surfactant the
pH of the depositing step is advantageously from about 1.5 to.about 11.5.
Advantageously, the slurry step is carried out at a temperature of from about 10°C to
about 90°C, preferably from about 25°C to about 80°C, and most preferably at a temperature
20 of about 60°C.
Advantageously, the step of depositing the treatiﬁg. agent on the slurried milled pigment
is performed in a time of from about 5 minutes to about 60 minutes, preferably in a time of from

about 5 minutes to about 30 minutes, and most preferably, the depositing step is performed in

a time of about 5 minutes.
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i s performed in a tinme of fromabout 5 mnutes to about 60 m nutes,

preferably in a time of from about 5 minutes to about 30 m nutes, and
nost preferably, the depositing step is perforned in a time of about 5
m nut es. ' 8

WO 97/ 30127 o 97730127 _ _ PCT/US97/01400

PCT/ US97/ 01400 . The treating agents useful in the present

e 2O BT e LA e oA o ] o s
o, 20 RSBt SRS o4 e BRI e
o oL P G S S i 5B b5 s,

radicals, Rand R, in_this formula, can be ejther straight-chajn or

br anched- chaPrefesablyffom ghopt4yogbout 14 carban gtams ansl most peederably abou, sarben atoms and
Representative exabl“l?).l es of such radicals include nethyl, ethyl,

n- propyl , S swhenein M ig aoetaliic mongvalent cytion, moptcproferablye s9dium.t The azapovalentjalikyl <
and the |ike. Non- limting exanples are dial kyl sul fosuccinate
treating ageradisalssRand R}, in thisdprmula; gan beeeithapstraighttchaior byanghedrehainolkyd padicals.
present invention including dioctyl sodium sul fosuccinate, diisobutyl

sodi um Rsmneyf butineed nat; equabR's -Representative sxatbples of sidhoradicals include methidesthyl,
sodi um sul fosucci nate and the |ike. The anmount of treating
agent enpl oyagrdpyl, tisobatyl, t irpentylp isopéntyl d a<hexyl,boxdyl) eridecyl aradivals amdhehe like. Non-
particularly titaniumdioxide pignent, will be an anount sufficient to
provi de a trhmitng eRingpledire dialkyl Wikslicoimid fedling aB&it$)gsefil ip preparthg! the dfiproved
mcronizing treatment still exhibits |owdusting and free- 15 flow ng
propertiesm epigients @f tHe gresnt Biverition indhitiig dibcthll HARK suMdbERinBRS dikeRityl sodium
subj ected to a costly m croni zing treatnment. Broadly, the anmpunt of
treating agegiifoskaRingtécbistfiddcylddium sulfBsucainats, dilexyl: sodiuhi filfosuetithte And tHedike.
about 3.0 weight percent based upon the weight of the pignent, preferably

an anount 1 afygigRfubt’'o? sgenDetplofedth it the Plgiitsd BiscitBUiRRinab R afiD St

preferably about 0.8 wei ght ™ percent. e resulting treated

i norgani ¢ pi giEdHsiy REIGR dioKile Pighthnt, Yifi 684H dnioAPsLfiGiéd: 86 Providk B treated pigment

which while not being subjected to any micronizing treatment still exhibits low-dusting and free-

15 flowing properties equal to or greater than that of pigment which has been subjected to a costly
micronizing treatment. Broadly, the amount of treating agent employed will be in the range of
from about 0.3 to about 3.0 wefght percent based upon the weight of the pigment, preferably an
amount ranging from about 0.5 to about 1.0 weight percent, and most preferably about 0.8
weight .percent. | |

20 The resulting treated inorganic pigments can be employed to readily and uniformly in
a wide variety of paint and plastic formulations. These include such well known classes of

- plastics as polyolefin resins, acrylic resins, polyester resins, polyamide resins, epoxy resins,
phenolic resins, poly(vinylaromatic) resins, poly(vinylhalide) resins, polycarbonate resins,

polyurethane resins, and the like. Representative, but non-limiting, examples of these various
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a wde variety of paint and plastic formulations. These include such well
known cl asses of ‘plastics as polyolefin resins, acrylic resins,

pol yester resins, polyam de resins, epoxy resins, phenol i ¢ resins,
poly(vinyl aromatic) resins, poly(vinylhalide) resins, polycarbonate resins,

pol yur et hanevhe,g}'sm., and th_e li ke. Representative, but non- bifivkdfleo0
eseé var

exanpl es of | ous

9 ‘ 97/30127 . .

PCT/ US97/ 0 ktsees of thermoplastic.regins inglulerpoyolefip zesing suchoas palyethylene, polypsonyiens,
resins such as pol yethyl ene, polypropyl ene, _and the like; acryligc
resins suclands the| i‘l‘ﬁc ragrylie Zesing) suphi 9§ npelyiaenylje i acidlsi @ply(methacrylic” acid),

pol y(met hyl acryl ate), poly(methyl methacrylate), and the |ike; polyester
esi nssucipol(methylacrylste)( dohymethyimetiwerisicialsnd che s ypolyRster creeins such as

terephthal ate) and the |ike; polyam de resins such 5 as nylon-6 and

nyl on- 6, 6, pely{ethilend tekaphthalate)ypoly(butyiene teréphthelate) and the like; polyamide resins such

pol y(epi chl orohydri n/ bi sphenol A) and the |li ke and esters thereof such
as t hoses praspylond dnd nyloa-656; tand tifeilike;t épony resins such as poly(epichlorohydrin/bisphenol A)

pol y(epi chl orohydri n/ bi sphenol A) with a fatty acid, resin acid, tall oil
acid or mghdr tfe tliker and , esters thpdeeNdutle #so3hase preplhreds by hthee esterificatioh fofom
the reaction of fornal dehyde with phenol, resorcinol, cresol,

p- pheny! phejaRiepichistohydein/bisyhenobA) yith iaBattybdciti PesinCakid| tallioklacid o itires thereof,

pol ystyrene an 10 copol yners thereof such as poly(styrene-acrylonitrile),

pol y('styr enediiié Adin€Rich aFthbteitrived fré thefrasktion of fotifldéyde with phetiol, irdiskdivdd,i de)

resins, such as poly(vinylchloride), poly(vinylchloride/vinylidene

chiori de) 3éhol, " phirffherth) MR, ol APinfiroRidfd) Asink AP a8 olstyfhecinidner

by the phosgenat’ on di hydroxy aliphatic or aromatic nononers such
1 SRR e ok, wd
L o b9 e YSRISORL of lhfSiARIRRY L g
o byt A B0l ol Sk Rl o
202! i b g el PRUPHA Dol ik B, AOAB e il
can vary W 08 4 S RShopylidetd ffhend, and MR or B the 36 ablyzbd GifeltEriiclion of
15 bisphenol A with diphenyl carbonate to produce bisphenol A polycarbonate; and polyurethane
resins obtained by the reaction of di- or polyfunctional hydroxy compounds such as glycols or
hydroxyl terminated polyesters and polyethers with di- or polyfunctional diisocyanates.
The amounts of the treated pigments of this invention which can be added directly to the
above described plastics cm.l vary widely depending upon the intended end use for these resins.
20 Thus, thin films sometimes will require very high pigment levels while thick paints may only
require a very small percentage. -Accordingly, the amount of the treated pigment employed can
range from as little as about 1 weight percent to as much as about 80 weight percent based upon

the weight of the thermoplastic resin.
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"20 Thus, thin filns sonetines wll require very high pignment |levels while
thick paints may only require a very small percentage. Accordingly,
the armount of the treated pignment enployed can range fromas little as
about | weight percent to as nuch as about 80 weight percent based upon
tlge wei ght of vtvgg_, he7gr7r;)gi)i1§t7| c resin. PCTIUISY7/01400

PCT/ US97/ 01400 .n yet urt her.emhodi pent of,.t he present
Tventi on. the t BELA I eihlriens B b pieSc invention, (i Gentpi opRanIc R AT
have exhi bited particular utility, in the preparation of thernoplastic
concent r at estheprgat ﬁ"@%h“{e ¢ pasti ‘fcgﬂ&érﬁ PEepgfafion eg tharmoplastic
conti nuous phase constituting a,thernmoplastic,_resin, and a _di sperse
phase const | ¢QnepmEtash Broadly, these themppiastic consentptes,will comprise §; confinpous iphase

The continuous phase may conprise_any of the thernoplastic resins .
her ei nbef or ecanstituting, athermaplastic regin; arid p slisperse Phase, eonptityting, the, freated: inorganic

pol yester resins, . . Ppolyam de resins, epoxy resins, phenolic resins,
pol y( vi nysar pigmentsof this invengionp 3lhe cantinyous phaseanay compriserany jofithe thesnoplasticsesinse
resins, polyurethane resins, and the |ike. In preparing the

t her nopl ast i kereiobefenet descrived;) Sncludingitheh polyelefin cesing, acryliontesios;, poljestexnresing,

10 of pignent incorporated into the thernoplastic resin continuous phase
can vary wi dpdlyamide resins, eppay aesitis, phendlic resins; rpoly(vihylaromatic)cregins, goly(vinylimtidé)n e

| evel of pignentation desired or required in the final or finished end

product enpl reying) polybarbamateresing) polmsrethanecresins: add the like.as pi gnent i ng
vehi cl es, and the effectiveness ofthe processing equipnent utilized to .

reduce, dilute orlnpteparingtife thermoplhstie coricentrins usefiliwithohe presént iveittion)the Mount
t hernopl astic resins used to produce the final or finished 15 end

product s. 10Br gPgikient! ifi€orpéiatedtiMoané tHerMepMsan résid Entiidhs Phiderdail vaRi WHdlely! ahi 0S

of the treate pignent to the thernoplastic resinin whichit is

di spersed r-ageiefat] this ot Wil viky degentiig aponthe Tevél of pigmentiitioh idesired oF

the treated pignent of the present invention can be easily and uniformy

di spesed or e Hink! SUfirfshed 2ha PEdtRIGE erhplByihg) tHeSP iNeARdpidatic ROndentPdTEY A Higmertinghe
conti nuous phase of
vehicles, and the effectiveness of the processing equipment utilized to reduce, dilute or dissolve
the thermoplastic concentrates in the thermoplastic resins used to produce the final or finished
15 end products. Broadly, the thermoplastic concentrates may contain weight ratios of the treated
pigment to the thermoplastic resin in which it is dispersed ranging from about 0.5:1 to about 5:1.
Within such range, the treated pigment of the present invention can be easily and uniformly
dispersed or distributed throughout the thermoplastic resin employed as the continuous phase of

the thermoplastic concentrate producéd.
20 The invention is further described and illustrated by the following examples. These
examples represent specific embodiments of the invention and are not to be construed as

- limitations thereon.
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the thernoplastic concentrate produced. 20 The invention is further
described and illustrated by the foll owi ng exanpl es. These exanples
represent” specific enbodi mrents of the invention and are not to be construed
as limtations thereon.

11 97/ 30127

PCT/ US97/ 014&?”%7 PCTASIHIN® 1

A slurry of TigJerr] sandm || discharge with the classification of 81
percent passing through a 0.49u SxamRleland about 42 percent solids
was spray dried in a nozzle atom zer directed upwards. The drying gas

was fed count er cédrstussyrof TiO;tspadmill discharge with the alassification0f§1 pereent pagsing through
tenperature was 400C and the outlet gas tenperature was 165/ err]C. The
slurry pH was0.4%wscrer0and about 42 pewsnt salids wasnspraysisied tin s anozZe gromigertdiyected
nozzle with a 365 psig feed pressure was used to spray the slurry in
t he dryer. TUpwadisyi The alrying gase was fed3 chiiferbirrent to the spray directionThTherinlettgas e
content of the spray dried product was 0.19 percent. The spray dried
product had temperahire whe400° € andithe butleb gdsitempendturbGvas 65 W\t Theshumep evas aboun de 90
percent passing through 10 screens of 45 err], 100[err], and 154[err],

respecti vel ¥nd Wa€atk6bm tbiperituteSA SF1.3 typ¥aokale with @ 365 psig#éed préshté waSheadtd
contents were 0.03, 0.05, 0.25, 0.15, and 0.76 perce};t,8 reggéectively. The

PH and  SDCC b the sy Bie R TG he 3,180 /RO om  The poured and

tapped densities weré 1.01 and 1. /cc. The sprayed dried powder was

flee Tlow ng andrhodisisre! dafitent ?fthe spray dried BrOBu&RIEY0.19 bé‘r‘éerﬁ.o"l‘il‘élrs 14 Hrikd N

m xed into | ow density polyethylene at”a /5 percent 15 weight ading to
R Lt o i g T S T
176 er 1] 6 TelsUeasy, 100w, GRPTSH, FRpeciiby | ThE TOE, NULSOIONHEE S48 A0 av,
contents were 0.03, 0.05, 0.25, 0.15, and 0.76 percent, respectively. The pH and specific
resistance were 9.7 and 1,375 ohm/cm. The poured and tapped densities were 1.01 and 1.06
g/cc. The sprayed dried powder was free flowing and low dusting.
The spray dried j)owder was then mixed into low density polyethylene at 2 75 percent
15 weight loading to equilibrium torque values in a Brabender torque rheometer. The equilibrium
torque was 3,320 meter-grams. The plastic stock temperature at test end was 176°C. The total
energy for equilibrium torque was 15,493 kilometer-grams.
This prior art process dried product produced a very high equilibrium torque without
micronization. Micronization of the product with an organic milling aid such as TME or TMP,
20 at about a 1.5 steam:pigment ratio, reduced the 75 percent loading in LDPE equilibrium torque
to about 1,400-1,500 meter-grams. Typically, a lower equilibrium torque value indicates better

plastic processing performance.
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‘This prior art process dried product produced a very high equilibrium
torque w t hout m croni zation. Mcroni zation of the product with an
organic mlling aid such as TME or TMP, 20 at about a 1.5 steam pi gnent
ratio, reduced the 75 percent |oading in LDPE equilibriumtorque to

about 1, 400- lwaqqngﬁi,er-gr_arrs. Typically, a lower equilibri upctosswsssal ue
I ndi cat es bet - pl astic processing perfornmance.

12 WO 97/ 30127
PCT/ US97/ 01400 Therefore, the prior art requires additional
processing rendering the process cost croni ztatlg)n i's

r.e ecause m
necessary to achikheefons thepriop 3\%@?{9%5@8&1@%@5 TOCESS COs

Examl e 2 232 ounds 0 err dm |l .di schar slurry was
treated wit rbestnse misrenizatiopiis nesesgw f%“}i@g J@"R‘%’q%le‘lﬂb" T“itBW"ggF"}’? ed

reaction tank. The sandm || discharge TiJerr] had a cl assification of
greater than 95 percent passing throug l [err] screen. The slurry
density was 36.8 percent solids and the initial was 9.3.  The_slurry
was heated to 60[2§ﬂrpoiumis|onglee&ndmﬂddlSChafsemﬁlmgﬂsag&e%Wﬁ sodiym | i
produce a slight vortex. - 350 nmL of concentrated HCl acid was
added oves sealfosutkinstenint £ 60t gallbm\stirred imeactionitank. pMhe sendmill lischarge Ji0p badh @s
of sodium di octyl sulfosuccinate was then added over several mnutes. The
sl urry vi scgdséification bEgrester tham®s percentrpatisiag eHrougiiacd.§ g stieerc cTheashirnrdensity was
TiJerr] and the agitation was increased at the sanme tine to produce a
slight vort exs.s péreent olidd indltheditial pHlwvish3iCTheshirey was heated $o 6% osing steam dndy e
m nutes and the slurry was then punped to a 55 gallon drum and cool ed.

The Tigerr ]w%&@dsﬁmQaatgﬁo&dmwﬂighwdﬂeds to about 49 percent solids in
15 m nut es. lurry was adjusted to 42.7 percent solids and
was spray dri ed t93p W&n&ﬂ@i&ﬂiﬂ acid was added over several minutes to lower the slurry pH
10 to 3 4. 1.87 pounds of sodium dioctyl sulfosuccinate was then added over several minutes. The
slurry viscosity increased almost immediately due to flocculation of the TiO, and the agitation
was increased at the same time to produce a slight vortex. The sodium dioctyl sulfosuccinate
was reacted for five minutes and the slurry was then pumped to a 55 gallon drum and cooled.
The TiO, settled from 36.8 percent solids to about 49 percent solids in 15 minutes.
1s The slurry was adjusted to 42.7 percent solids and was spray dried through a nozzle
.atomizer directed upwards. The dryer was fed countercurrent to the spray direction. The slurry
pH and temperature were at 4.0 and at room temperature. The inlet drying gas temperature was
.450°C and the outlet gas temperature was 160°C. A SGi.4 type nozzle with a 500 psig feed
pressure was used to spray the slurry into the dryer. The drying air rate 3,061 Ib/hr.
20 The moisture content of the spray dried product was 0.28 percent. The spray dried
il product had a particle size distribution of 10 percent, 50 percent, and 90 percent passing through
screens of 38y, 98y, and 180y, respectively. The sodium dioctyl sulfosuccinate, TOC, Na,SO,,

NaCl, free Cl-,. and Al,O, contents were 0.81, 0.46, 0.06, 0.16, 0.16, and 0.98 percent,

13

SUBSTITUTE SHEET (RULE 26)



atom zer directed upwards. The dryer was fed countercurrent to the spray
direction. The slurry pH and tenperature were at 4.0 and at room

tenperature. The inlet drying gas tenperature was 450[ err] C and the
outl et gas tenperature was 160[err]C. A SGL.4 type nozzle with a 500 psi g

feed pr. S used to spray the slurry into the dr rying
air rate 3, dg‘?g%‘ﬁwa ‘The noi sture content of the spray ‘gﬁil ed

product was 0.28 ercent dried articl i ze
di stri but i dRSReetively. pEhe pHian E?Beﬁ%réﬂ'ﬁ?medﬁﬂeé@%@ é‘{é lﬂgg rnﬁ' m‘@gw
screens of 38[err] 98 errL and 180[err], respectlvely The sodi um fll octy
sul f osucci riaped deities neered.P}.and 340 g/cc. The speayidried pesuderiwas fregrflgwing and
Al[err]Jerr] contents were 0.81, 0.46, 0.06, 0.16, O. 16 and 0. 98 percent,
13 dusting. D 97/ 30127

PCT/ US97/ 01400 respectively. The pH and speci fic resistance were 5.3
and 1,936 ohni c/TheBpeayplried pdwderdvas then mixed inpelowidensity palyethylone apa 33 percemt
1.00 g/cc. The spray dried powder was free-flowi ng and | ow dust i ng.
The spray dweight loadingiter givecesjuilibxium torgueivalues of dbowt t34%meter-gramse The plastis stacka 75
per cent 5 weight loading to give equilibriumtorque values of about 1,340
et er - gr anRempérftunelaptestiend 940I3°C. The totabepryy Srequilitrium msqueavas 4679 kilafper-r | C.

The total energy for equilibriumtorque was 4,679 kil oneter- gr ans.
The | over sk TIRTBWESdsdkempétatuted, bfikbiiuinabrue, and tetak enbry intlicatetie prodigtat e
the product processed well in polyethylene. In addition,

m croni zat ipBedabed WAL M pAiiéitylens. NPAdINAMS MicRonization of the prédRRE 1 lﬁﬂn&&@ﬁf}tt@m e
equilibriumtorque. Therefore, the process cost is |ower because 10

m croni zat ixggpl rae&epiusree%&.ﬁﬁahunaw h&le Prrdfad] M protesst 85sBe 16Wer Becalife

| ower because t he high pour ed denslty of the spray dried product is

a1 poun ka d st costs are I6Wé& BabdisSthe high
241 pound s Of;rq?lzanon is tne::.t:jpsarPr1 anglthe aé‘:r ggéngsﬂn storage cOSts a g

err] san urry was treated with sodium

di octyl deidd ?nteltagﬂlds“ rred reaction tank. The

sandm | | di scﬁarge %ngﬂerii §Was gggth 15 with greater than 95

- .percent passing through a 0.5[err] scr he slurry density was 36.8
per cent M

241 pounds of TiO, sandmill discharge slurry was treated with sodium dioctyl

sulfosuccinate in a 60 gallon stirred reaction tank. The sandmill discharge TiO, was classified

15 with greater than 95 percent passing through a 0.5p screen. The slurry density was 36.8 percent

solids and the initial pH was 9.3. The siurry was heated to 60°C using steam and was agitated
sufficiently to produce a slight vortex.

6.22 pounds of 1.46 g/cc sodium aluminate was added to the slurry over five minutes to

increase the pH to 11.2. The sodium aluminate was allowed to react for 15 minutes before 1,975

20 mkL of ooncent.rated HClI acid was added over several minutes. After the pH decreased to 3.6,

2.94 pounds of sodium dioctyl sulfosuccinate was added over several minutes. The slurry

viscosity increased almost immediately due to flocculation of the TiO, and agitation was

increased at the same time to produce a slight vortex. The sodium dioctyl sulfosuccinate was

reacted for five minutes and the slurry was then pumped to a 55 gallon drum and cooled.
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solids and the initial pHwas 9.3. The slurry was heated to 60[err] C using
steam and was agitated sufficiently to produce a slight vortex.

6. 22 pounds of 1.46 g/cc sodium alum nate was added to the slurry over five
mnutes to i ncrease the pHto 11.2. The sodium al um nate was al | owed
to react for kpo@ysgises before 1,975 20 nlL of concentrated Higroshdi406S
added over several mnutes. After the pH decreased to 3.6, 2.94

ds of di | 1 £ | gt d.. o) A | nutes. .Th
Crorry © - 7% S b8 Bhy b L 03 oo B RAGE U Vi P SR Bl B ©
o1 1 ght vor es=ot Ao A e i 648 368 0 ittt 10 o soey iy e
[ve e g e, Shuteto oS, i AR e AR g e a0

PCT/ US97/ 01400 o The slurry was ag#husted to 33.9 percent _solids
and was spr ay38r¢ apd theaytighsas temperatyre was 163°G. oSG2 type Bezziawigh 3 2PQ esig fead

drying gas was fed countercurrent to the spray directjon. The slurry
pH and t enpe PERSEIe wagused tosprmthe slyrry insthe dryar. uFhe drying air pte was2.975h b/Msas
tenperature was 430[err] C and the outlet gas tenperature was

163[ err] C. A SGL. The meisturecontent\ofi the aprap dried prodaetowas 0.36 percent.u The\spray wisied|
to spray the slurry in the dryer. The drying air rate was 2,973 | b/ hr.

The noi st ur e peodnctdad 2 prrticlsizesdistributiol ofd® percenh, 150 pevasnt,0and ®0percentipassing throngh ay
dried product had a particle size distribution of 10 percent, 50

percent, and48®%paxiddTi scpeess; respectively) UTHe sodium dicthy! S8lfosactihaie] TOE, Na, SO, NaQls,
respectively. The sodium dioctyl sulfosuccinate, TOC, Na[err]SOJerr], Nad,

free a-, andfréé Clrani Al,0f contentstveand E18)0162, 01031 8,16,00.89( afd 0.31 pércdit résp&RivelpnThe
1.51 percent respectively. The 10 pH and specific resistance were 5.1 and

408 ohni cie pHandspetificiresistahck RSl $131408 bhem\VThe psur&Band tapped Aeshitids &Qrdﬁ_l._ﬁ?-
e

The spray dried powder was free flowi ng and | ow dusti ng.

spray dried pad'olee gieiSThe spesl driet oy W Tree fowitipl an@ idiy bigstiag.at 75 percent
wei ght | oading to give equilibriumtorque values of about 1,440

meter-grams. The Phsgrafdiddisowder was mb@RIRRS - dehsity p:lhﬁeiﬁyléieqt vs;ger&e’i@wghl C.

The total energy for equilibriumtorque was 5,491 kil ongter- grans.

(I\a/lqﬁ roni zat | Ofbading! %W SgliafbiutPRorglé! vahies ST HBoM 1,940 RRE-glardA! TR BRERS Mook
temperature at test end was 130°C. The total energy for equilibrium torque was 5,491 kilometer-
15 grams. Micronization of the product was not necessary to reach a satisfactory equilibrium
torque.
A 1,440 meter-grams equilibrium torque indicates the treated TiO, has excellent
processability in plastics, together with the advantage of increased durability from the alumina
coating. | .
20 Therefore, the process cost is lower because micronization is not necessary and

packaging and storage costs are ldw_er because the high poured density of the sprayed dried

material is retained.
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torque A 1,440 rreter-grams equi l'i brium torque indicates the
treated Ti O2 has excel | ent Icllllllumm ﬁﬂﬂm ty in plastics, together with
the advantage of increased g he al um na coating. 20
Therefore, the process cost 1.s 9 oler "betause nicronization is not necessary

and pac | nd storage costs are |ower because the
_ Kud BetoB At

density of t ed dried material is retained.

16 What is clainmed is: 1.
A process f(Whﬂﬁl"eﬂﬁﬁ“Fﬁ@ a lowdusting, free-flow ng pigment which has not
been subj ected to an ron|2|n treatnment conprising the steps of:
a. provi d ng T‘é‘ﬁﬁn% |8 low-dusting, free-flowing RigTRent whigh, hasenes; been
wat er; . : forming a fine, well dispersed slurry of the pignment and
wat er ; d. ij?ﬁﬂtprﬂgy m@@wmwtmentcompesmsthee@pbg ting a treating
agent on the slurried m|led pigment, said treati ng agent
havi ng the fornuka Rom@idsqmsxpmn[chom wher ei n ' R and R
are nonoval ent al kyl radicals having fromabout 2 to about 20
carbon atons, and. M i proxidingasouice ofiwatevial ent cati on; -and f. drying
the pignment material having a treating agent deposited theron. 2. The

process of claimel whforming afine/nelRlispersed sinng ofithe pignednkyrid watel; cal s havi ng

from about 4 to about 14 carbon atons each. 3. The process of claim?2
wherein R and R dare millispthe slatryal kyl radi cal s havi ng about 8 carbon atons
each and Mis sodium 4. The process of claim1 wherein said treating

agent is sodi um @i oct §époSitihg @ Sreftinigagért on the slurried milled pigment; and
f drying the pigment material having a treating agent deposited thereon.
2. The process of claim 1 wherein said treating agent has the formula
" ROOCCHSOMCH,COOR’ wherein R and R' are monovalent alkyl radicals having from
about 2 to about 20 carbon atoms, and M is a metallic monovalent cation.
3, The pr'oc&ss of claim 2 wherein R and R’ are monovalent alkyl radicals having from about
4 to about 14 carbon atoms each.

4, The process of claim 3 wherein R and R’ are monovalent alkyl radicals having about 8

carbon atoms each and M is sodium.

s The process of claim 2 wherein said treating agent is sodium diocty! sulfosuccinate.

6. The process of claim 1 wherein said pigment material is an inorganic pigment material.
7. The process of claim 6 wherein said pigment material is titanium dioxide.

8 The process of claim 1 wherein said treating agent is dgposited on said pigment material

in step () in an amount in the range of from about 0.3 percent to about 3.0 percent by

weight based on the weight of said pigment material.
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'5. The process of claim1 where terial is an inorganic
pi gnent material . 6. The procummm“u“lﬂmﬂi erein said pignent
Jraterial is titanium dioxide. 7. * 9he prfocéss*of claim 1l wherein said
treating agent is deposited on said pignent material in step (e) in an
amount in thegoRERpf from about 0.3 percent to about 3.0 pecress7/eni0

wei ght based on the weight of said pignment material. 8. The process of

P ' .
‘n step (o) DR-an aosheeasprnatee %ﬁ?*@ﬁﬁf%‘“ﬁgﬁ?‘iﬁ%ﬁg o o g gt
wei ght based on th?e@@ﬁaﬁf@ﬁ@%ﬂoﬂ?&%{xt&? 9 tbout 1.0 peroent by weight bse

17 9. The proc almg wherern sai trea I'ng ag

el ght Based on t nenils wribMsF aEpigtnt kel DTCIT ""?8‘“ “The process of
percont o abddt @%é%éé%#«ﬁyﬁwbmmﬂré%s%ﬁ%?a osited g 36 %r‘mégms@@s
per cent to about 0% BEP S the AL st 8P RONTLE TR

of claim 11 wherein the sl urry formed in step (c) contain about 50 percent
by wei ght pi gment pigment mpterial. 13 The process of claim1 wherein nilling
step (d) is carried out in.a sandm | 1. The process of ¢claim1l

i ncl udi ng t he 14t ep The pEesess afc lmhgﬁwﬂieﬁhwﬁ@n@dmﬁtyp@rmwﬁm ehout 49

with a netal oxide. 15. The process of claim 14 wherein the netal oxide
i s sel ected from t percemtdepbasid 78 pencenm Py oveight pigment@paterial., Si Jerr] and
ZrJerr]. 16. The process of claim 14 wherein the netal oxide coating
is present inlan afbeptoceds dfichaim i ovlierdn the shwenydommedtin step dcjt contains fiene shout BY
nel gnt. percent to about 60 percent by weight pigment material.
-13. - The process of claim 12 wherein the slurry formed -in'step {(¢) contains about 50 percent
by weight pigment material.
14.  The process of claim 1 wherein milling step {(d) is carried out in a sandmill.
15.  The process of claim 1 including the step of coating the pigment in the slurry formed in
step (c) with a metal oxide.
16.  The process of claim 15 wherein the metal oxide is selected from the group consisting
of AL, SiO,, and ZrO,. |
17. The process of claim 15 wherein the metal oxide coating is present in an amount of from
about 0.25 percent to about 1.5 percent. by weight.
18.  The process of claim 1 wherein the treating agent is an anionic surfactant.
19.  The process of claim 18 wherein the pH of depositing step (¢) is from about 1.5 to about
- 7.5
20.  The process of claim 20 wherein the pH of depositing step (e) is from about 2.5 to about

5.3,
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17. The pr.ocess of cl ai m 1 wh H of de dep05|t| ng step (e) is from
about 1.5 to about 7.5. | "{Bﬁ m,cl ai m 17 V\/nerel n the pH of
depositing step (e) is from abou The process of
claiml1 wherein the pH of dep03|t|ng step (e) is fromabout 4.5 to about

11.5. 18 —

process of TN herein the pH of depositing step (e) |sg'?lr'om ég'@ﬂt 1.5
to about 11.5. 1. rocess qf cla wherein ste S carrled
out at a teﬁf)era B"°6‘Fss1°$?} ‘Pe"&'!bf'@rﬂ}#@qleﬂ°%mep§é 'éra" )3§ The
process of claim?21l wherein step, (c) is carried out at  a terrperature of
from about 28] er Theprogess pheitimghwherein the treating agentrisa cationicsusfagtante | aj m 14
wher ein dep05|t| step ( is carried out for a time of from5 mnutes to

of Jm

about 60 m 83t es] eprmss 22 wherein theH of deppsiting sepc(elis Aromeahout 4.5 teyaboutp
(e) is carried out for a tine of from5 mnutes to about 30 m nutes. 25.
A |l owdusting, fib&-flow ng, non-mcronized pi gnent produced by the process
of claim 1. 26. A paint formrulation containing the pignment of claim25.
27. A pl a24.i c The protexs phHelaimohwhérein tiie tréating agentis 8 nohionik sunfacBmt.
25.  The process of claim 24 wherein the pH of depositing step (e) is from about 1.5 to about
11.5.
26. The process of claim 1 wherein step (c) is carried out at a temperature of from about
10°C to about 90°C.
27.  The process of claim 26 wherein step (c) is carried out at a temperature of from about
25°C to-about 80°C.
28.  The process of claim 27 wherein step (c) is carried out at a temperature of about 60°C.
29.  The process of claim 15 wherein depositing step () is carried out for a time of from
about 5 minutes to about 60 minutes.
30. The process of claim 29 wherein depositing step (e) is carried out for a time of ﬁ'om
about 5 minutes to about 30 minutes.
31.  The process of claim 30 wherein depositing step (e) is carried out for a time of about 5
minutes.
32.  Alow-dusting, free-flowing, non-micronized pigment produced by the process of claim
1.

33. A paint formulation containing the pigment of claim 32.

34. A plastic formulation containing the pigment of claim 32.
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