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versatile, economical product, and a product that minimizes boron leaching from '
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30 The present invention meets these needs.

SUMMARY OF THE INVENTION
In accordance with this invention there is provided a rutile TiO2
pigment before surface treatment having about 30% by weight or less of particles
35  with a size in excess of 0.6 microns in diameter, said TiO7 pigment particles bearing
coatings of about 1-4 wt% SiO», about 0-0.048 wt% BoO3 and about 1-4 wt%
Al»O3, based on the total pigment weight.
It has been found that the composition of this invention provides a
dense silica coating with a low concentration of silica and maintains high durability. -
40 A reduced amount of leachable boron remains in said dense silica and/or alumina
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determining the silica content of the coated pigment by any suitable means such as
x-ray fluorescence spectroscopy. The silica content of the uncoated rutile TiO is
35 similarly determined, and the silica content attributable to the coating is determined
by the difference between the coated and uncoated silica contents.
The TiO3 particles of this invention possess an outer coating of
alumina. The amount of alumina the particles bear as coatings can be from about 1-
4 wt%, based on total pigment weight, with about 1.4 to 2.5 wt% being preferred. If
40  an aluminum halide is added during the oxidation process, the amount of alumina |
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10 preferably a pHof 7, as to effect deposition of an alum na or

al um na/ gy atin After addition of alumnate j lete, the
5§43 g . ; ' na é’f"ﬁ %g ’
slurry |s allowed to cure, with ~%ont i nuous stlrrlngﬂ,' &I']i;‘)- 0

m nutes. The conpositions of the coating solutions can be varied as
required to provide variation in coating weight and conposition. :
Opti orfal 1y, the coaﬁe@ﬁcmahmMOWeo@mgd)mtht nhm/bpnapeatedi’lb@g such as

3183?683123 ﬁ&% dfd‘ldlg/fél |‘§ﬁ{n§fg%§g r| es aﬂér\’rlt?snat e or

Reduce Ov rtplth?&oz Fry at a tempegsture Qﬂftﬁ‘i@el ncor por at ed
herein bysm&dﬂmﬂmaung hhebedméured. Amdahbﬂnalljehyﬂrochlonc etisdlfgte, isoat'i ngs

t reat ment ed from
he | qui STltanepysly added to majgrale fhd GE4eth é‘@uﬁt %g&%ﬁ O EBORERCT Wi oh
dei orfi% edpw&@@b vt PHeaf s asmt effect depoms@rbg @malnsnmy of nafharisgoating. Thi s
washi ng sager alidition’of hfitihatdis ¢b m&qnb@mmsauowe&waﬁetwahlon of about

gbgu?4g \6vt (Vtejor ef Sk abl 2/{%333;0 0,016 ees 048 % and o\g&legmatmgspﬁw gferably

concent r acambe vﬂneﬂ as required tn:pmvideevmmnnun ooatingwaghmmbd:mnpdsuhxm. ng

o soc! t Bphiohily; the cdutéd b dfg HBndBchis lédguced at
t t

The piymomillia ”rméﬁcn@e%dp. s@k@nw@ﬁm /093,638, entitled ng 0

achi eve tMediaMﬂmgmgmemsmrﬁeinmmnﬂeagmc@evamﬂrn&kﬂiﬂhy using a

or ot or abi 2P0 8FEh ot oL i B Plente, Bios éorklor ek B o, garig

or inor gasurfaca@omrtrmenh U S Patent 3,549,091, the teachings o
which are i nCOprfaTEéjré%ﬁI Qﬁeﬁ%ﬁ%ﬁm&&%hﬁheh uid BY AREtNGS are

ol e ar copriBieation; ?ﬁ?si‘éﬁ?eniﬁm»'v' Seippizs %gﬁ@r{ormer Wlig
poljylohos péubstantially free ficn salts. mlkwaghmgmepalsmprev:desanuhinmelbaﬁane (EEA)

t
T R B e A R i
triet hanoPl'&ﬁQf ut 0.024-0,030 w1 %, basad @Qtedsﬁmsment weighty s | _
tetr apOt W&Mﬁm@fﬁBﬁMﬁcésW@mﬁm bf oriid tdpable of being associated with Tl 2

ﬁ;gs ji%ﬁ#? aitid S fodlle ) *’t’ﬁfé’?hﬁ%{%#@@gt syt G456, "1 e

am)th BC part icles present as aggl onerates. Generally, the hi gher t he

t he Fﬁ{& ?oductlsdrxed and sieved, then subjected to grin
PCT/ US95/ 1478 9 5 .S er he I, t es. Hﬁ? % or T|02 used in
paint is _ &“&ﬁ% &cé@m h
sui tabl e mmqomder atunitem to p@ﬂemmam eﬂup)td 1Gutudl, preferably anﬂmrpi-esemcg Iof s of
t he t &5 on a
pane?6 dfflﬁé g?é 1Qﬁheness g@ﬂ&%ﬁeg%ﬂ SerlggPaﬁent
particl es’», c@rpomtgébpr@wrefwncs Qé‘g%mFbed in
greater Ckﬁsli&réaﬂwat‘é &lﬂarl @ﬁéd auch&%u%@daﬁmgon@pﬂ I8 dse.,dbwwhi ch

at her 1 S rif‘é‘@?ﬁafvsix liq”nﬁemme‘iﬁﬁolpwpane (VPP i pgfhdds. o Tho'”
pi gnent diquid bydroxy ammedrb;hmlamnt(mﬁdrand liquid and solid styrene-
35 . maleic anhydride copolymers and the like. Especially preferred is
trimethylolpropane (TMP), triethanolamine (TEA), 2-amino 2-methyl l-propanol
(AMP), tetrapotassium pyrophosphate (TKPP) or the like. -
TiO, pigment products are tested for Carbon Black Undertone
.(CBU), a measure of particle size uniformity that depends to a certain extent on the
40 amount of particles present as agglomerates. Generally, the higher the CBU, the
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In a 15 liter glass jafA Camwmtycﬁoﬁﬁgasb(GA@xsm yeasvre phdurability 10
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’ A drop of a paste of basic lead carbonate, glycerol, fumed silica, and TiO2 pigment

30 is put between two glass microscope slides and exposed to ultraviolet light for about
5 hours. The darkness of these slides is compared to Munsell chips and the CAC
values determined. The CAC decreases as durability increases. The CAC is
described in greater detail in J. Braun, "TiO2's Contribution to the Durability and
Degradation of Paint Film II. Prediction of Catalytic Activity”, 62 Journal of

35  Coating Technology, pp. 37-42 (1990), the teachings of which are incorporated

- herein by reference.

To give a clearer understanding of the invention, the following
Examples are construed as illustrative and not lnmtatlve of the underlying principles
40  of the invention in any way whatsoever. :



15 (avail abl e from Philadel phia Quartz Co., Baltinore, ND) 25%S|02 was

added t owgoegnsigfne bath over a 5 mnute peri od. Wile stip 4;$ pH was
decreased to 7.0 over a 2 hour fferiod by the slow ad rf
concentrated HCO solution. The HC addition rate was appr oximately 2
m/mn. This procedure effected a SiQ2 coating in the . presence of
borated The system was then cured for 15 mnutes. 20 - - -Over
a 25 mnute period, 146 m of sodi te, (avallablefrom . '
Vi ni ngs Corporation, Mri-etta, GA) was a ed to the bath and neutralized

W th concentrated HCI at pH = 8 to effect an alunina coating. The
system was cured for 15 mnuw.m It was then filtered on a
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el i mi nat e nhetabyoracs wapaddetite the dispetseddase Tid, pigatent, The syémavasongnt i nch

st eam i ch igye@f steam pi gnent. An
enul si on é’ﬁgéﬁ% ?&%%ileéltég@rr@nt @ol ume_concentration enul sion pai nt
made wi th Rhopl ex| eWhilewtirsigg thedispersed Ti@a in therglassjar, the pHwas) acrylic 30
enul si on M@eﬁs&a&uuee wtmaaaefdoﬁ@m%emm!esw f'#6 KSildbRleny'n of the

4 o RS o B, D 704 STy el B .

measur i ng ti®bathgvera §iminutepéniagd. aWhile stlrmingths pH wasderesased (@¥.8idvebae from

(o et 1 cctagetPyapa by Bk a"gﬁ% ﬁ%ﬂ%‘ﬁ?@%‘%‘ﬂ%ﬁ%ﬁ LSk hgl?@?éatv;f’ﬂe(

of 48. ratewasapprommatey effected aSiQacoating imthenp/ g.  The
CAC was Opfpésence of borates méymmﬂhﬂﬂl‘enbaredrfw 15mRigifds. Pi gment cont ai ned

3. 0%.sj | based e d
i vorcence iéict  Ovkt %?kammveﬁ%ﬂ“iﬁgﬁ%%ﬁs S8R B8t ol
( B[ er r ] ] Minipgs GorpnsatiomiMarietts, GApwas adgded to the bathandnentralizedwitthe 40
coating atémienthatestdOHOI B Hrb%eﬁewwmwanﬁ@% niviasThirad fent ent

in the

PCT/ Usos/ 13 misutes aﬁpﬁ% N@ﬁt‘h‘?ﬁa@t?eﬂ%n(alB%“W fympel and washedy 4
det er m neshbs;an‘&‘iallyfreblofmhsselvedsﬂts The coaped; filterstband washederodudt wases.

EXAVRI GRS ed with
a base T| p%edover&:ghtathlg\(/)‘l’%;ﬁpﬁvgoarsg% al?%&rﬁﬁ ﬁ%g@? had a
surface afie¥e wre lagge ¢lumps. %m%weﬁwm s 0. 06.
The CBU V\&t&aﬁhﬁj&oﬂﬁer dﬂa@ Di'aiblaisteam'plgxﬂ@ﬁtt ained 3.1%silica, 0.017% boria

0, 0
a0, 2. 576 (1 65% 22 el S0P 2305 il ot dibSkril N BALNR O
EXAVPLEL paint made with Rhoplex® AG1388 f{Robutand:Haas, Philadelphia, RA3 acylicat ed wi th
a bagg Ti tinfilsidn Wbﬁﬁ%ﬁured at a réffectdlide %n?l%gif%@’ t Al dra®towR of the'pdifit WS
exception | He on rP\t/E a%eﬂn%ﬁtow\gﬁ%y%ymg the panels for 3 hours'in a constant
temperature, constant humidity (CTCH) cabinet, measuring 60 degree gloss using a
Hunter gloss meter (available from Hunter Laboratories, Reston, VA), and
~ calculating gloss in relation to reﬂectance values of the standards. The product had
35 aglossvalue of48. :
' The product had a surface area of 10.2 m2/g. The CAC was 0.06.
The CBU was about 12. The product pigment contained 3.0% silica based on total
pigment weight as determined by X-ray fluorescence spectroscopy of the particles
and 0.0166% boria (B203) as determined by ICP analysis of the solution of the
40  coating after dissolving in hot dilute caustic. The total alumina content in the
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the vacuumoven, it was blended in a U bl ender wth 0.5% trimethyl ol propane
(TMP) . Aftewobersiyhg, the pigment was pagsed through a #20; PCENRISITA78Y
efimnate 20 large clunps. The product was then passed through an ei ght

i nch steam m croni zer at a 3:1 ratio of steam pignent. The product

had a surface_ar . emulsion ghoss of«53. The CAC
has 0,07 StncPiBiER: Hes A7 (18 M coptine) /0K SHRRGA el mitfosckfife 0

0. 0173% bor i sspeaoscopyof thegpagicleat i ng) al uni na based on total pignment-
wei ght determned in the same manner as in Exanple 1. 25

EXAMPLE 4 _ _ The procWaml e 3 was repeated with a
base Ti Q2 pi gnent “having a coar 22.2% The product had a
surface area of 10.6 nPThe procddure of Example I was gépeatedwith @ base TiCAPigment
0.07. The,CB r j kB F L2 0. 0179%
boria an 02. ;{a/%% %g%% clo%t_ft-alégz ’ gﬁgﬁ%&%@%ggg%@gﬁfﬁggﬁ% (#cé%%ﬁzég'ga#gnt

wei ght det er ngmAulgion glessef §§nﬂ#§%€ was §.065 The,BUawas about 12. The product

Havi ng thus destdineed.196 €iliex0PI79% befla @ 2159 o(116595 a¥'chdting) aRirhinkbased on
degree of partlaclul.arlx%ﬁ/ .étt“b‘ffgoul.d ‘?e @gprem ated that the follow ng dains
are not to 35otalpISensel cruned | W&Pﬂwrés%gt&mglﬁ*ensurate with
t he wordi ng. of each el enrent of the O ains and equi val ents thereof.

8 35 1.. A process for maki ng rutyr ' rr] pignent conprising
coat ed Tlaerr] particles, conprisin

f: [
uncoated Ti O2 parti cl esIhePprac yrenf PelW%FMMﬁ%%ﬁgﬁt
vei ght of th | il of 25.1%: ' . igh ddf |
oL, O I o et g b e .
particles w tw Y85 §¥ . € g lé‘o%yt' 9&‘”&#@@# °Wﬂﬁ@§a§%err] ,
Bbout 0- 0. 0480EMP). After bleading:therpigmentys ssed thopugtr 3 #2Qsieva no eliminate

per cent : 1 ' ' £ MR
PiLTEe ity et B pRT b i gl ity

The. process A BTATHIG OF yEanaNgmeR TheRraus badcp sprffes ares of 102 m?/g, and”
emulsion gloss of 53. The CAC was 0.07. The CBU was about 12. The product

contained 3.1% silica, 0.0173% boria_ and 2.4% (1.55% coating) alumina based on
total pigment weight determined in the same manner as in Example 1.
25

- EXAMPLE4
The procedure of Example 3 was repeated with a base TiO pigment
having a coarse tail of 22.2%. The product had a surface area of 10.6 mZ/g, and
emulsion gloss of 58. The CAC was 0.07. The CBU was about 12. The product
30 contained 3.1% silica, 0.0179% boria and 2.5% (1.65% as coating) alumina based on
total pigment weight determined in the same manner as in Example 1.

Having thus described and exemplified the invention with a certain
degree of particularity, it should be appreciated that the following Claims are not to
35 be limited but are to be afforded a scope commensurate with the wording of each
element of the Claims and equivalents thereof,



3. The process of claim1l or

2, furthelwamm”sl ng
group consi sting of ' '
1- propanol, and tetrapotassi um pyr ophosphate to the pignent. 4. The
process _of.claim1l or 2, wherein the codlH ng of Si2 is about 2-3 percent

RV T T L] SE e e

wei ght . 8A 5. The process of

claim1l1 or-2, wherein the coatings are f or med by: - a) adding a netal
bor at e saIt and an aIkaRhtllﬂaT@zplgment before bulwfwdeetreaumnshaﬁnyal&iutm% err]

part | cles %ﬁf‘orless oft?arﬁéléédvﬁﬂ %g:&r5§ Lt].@ ’@Ljﬂsﬁﬁﬁa‘iﬁ&& Selgrt i cl es

in m pate to,t urr
after fﬂegéﬁgamgnﬂﬁ E? Pa%oéf ‘F]HBP’E"FH wexghthOz,ab@gn cured to
form a coato-mma%pmmby@[eeght]szo and ab6ut 1-4 pereno B &ei @im}re /Bake®’ 2,
wherein no gr&at é na%@t‘%% by wei ght of the uncoat ed partlcl es
have a di aneter siz excess of 0.6 mcrons

2. The pigment of Claim 1 further comprising a dispersing aid
15 selected from the group consisting of trimethylolpropane, triethanolamine, 2-amino.
2-methyl 1-propanol and tetrapotassium pyrophoshate.

3. The pigment of Claim 1 wherein the 8102 is about 2-3 percent by ‘
weight, BoO3 is about 0.024-0. 030 percent by wexght and A1203 is about 1.4-2.5
20 percent by welght '

4. The pigment of Claim 2 wherein the SiO; is about 2-3 percent by
weight, BoO3 is about 0.024-0.030 percent by welght and A1203 is about 1 4-2.5
percent by weight.
25
5. The pigment of Claim 3 wherein the base TiO2 possesses a percent
of particles greater than 0.6 micron in diameter of about 25% or less.

| 6. The pigment of Claim 4 wherein the base TiO9 possesses a pei'cent
30 of particles greater than 0.6 micron in diameter of about 25% or less. '
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