SURFACE COATI NG SCLUTI ON TECHNI CAL FI ELD OF THE

DI SCLOSURE [ 0001] This disclosure relates to surface
w@ombilmg4sol uti ons and nethods for form ng saneCT/ERZNO5/012038

particul ar, surface coating solutions containing

boehm te. BACKGROUND [ 0002] Surface coating sol utions

are useful in various applications including paints,

surface protectants, and adhesive.solutions. Such

coatings may be applied through various application

techni ques, including spraying, dip coating, and
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and sag or dripping of the surface coating sol ution
during application. Such issues are of particul ar
significance in water-based coating fornul ations, such
as latex surface coating solutions. [0003] An exanple
of a latex coating fornulation is provided in U S

Pat ent 5,550,180. The latex fornul ation or conposition
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invention is directed to a surface coating sol ution

havi ng a surface coaFiehhoflthe Enventiothoehnmite particles
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[0010] FIG 3 depicts Laneta sag resistance for
exenpl ary coating solution. DETAI LED DESCRI PTI ON
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i nclude architectural or light industrial naintenance
coatings. [0013] The term "boehmte" is generally used
herein to denote al um n8SUMMAR¥S i ncl udi ng m nera
boehmte, typically being Al2q 3 H20 and having a
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general ly dispersed in the coating base. [0014] One
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hategielst di mensi on. The secondary aspect ratio is
generally no nore than 3:1, typically no nore than
2:1, and oftentimes about 1:1. The secondaryaspect
ratio generally describes tRe cross-sectional geonetry
of the particles in a plane perpendicular to the

| ongest di nmension. [0015] Needl e-shaped particles may
be fabricated by extended hydrothermal conditions
conbined with relatively | ow seeding | evels and acidic
pH, resulting in preferential growh of boehnmte al ong
one axis. Longer hydrothermal treatment may be used to
produce even Ionger and hlgher ~aspect ratio
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techni que, of at |east 75 n2/g, and preferably at

| east 100 n2/g, such as up to 250, 300, or even 350
worjog/108uch needl e- shaped particles may be form@dus2005/012038

t hrough the process described in conmonly owned U. S.
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and nore preferably from 100 to 1000 nanoneters. The
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generally less than 50 nanoneters. The aspect rati o,
defticwleld materiahe ratio of the | ongest dinension to the
next | ongest di nmension perpendicular to the | ongest

dinmension, is at least 3:1, and referabl¥ at | east
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viscosity levels at the different shear conditions
bei ng greater than sol uti ond-containing un-treated
boehm te particles. Boehnmite particle surface
treatnments may include addition of alkali and al kal
earth sul fates, such as magnesi um sul fate and cal ci um
sul fate, and anmoni um conpounds, such as ambni um
hydroxi de. I n one exenplary enbodi ment, the high-shear
viscosity is not greater than 50% of the | ow shear
viscosity, such as not greater than 30% of the
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[0019] In solution, the boehmte particles, such as in
the form of colloidal alum na nonohydrate (CAM

w@a0osilel2es, may constitute between about 0. 1% BeMUDV6/012038
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one enbodi nent, addi ng am nes activates the particles.
For exanpl e, annnniunlhydroxide may be added to the
solution to increase the pH and activate the boehnmte
particles. This is believed to result in the formation
of a soluble quaternary anmhi um salt with residua
nitric acid found in sanples. Alternately, alkli and
alkli earth netal salts may be used, such as nagnesi um
sul fate and calciumsulfate, to activate the boehmte
sol ution. In another exanple, thickening clays, such
as nanocl ays nmay be added to activate the boehnmite
particles. In a further enbodi ment, colloidal silica
|s added to actlvate the boehn1te partlcles
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charge opposite that of the boehmte particles (e.qg.,
colloidal silica is negativel ycharged, thereby
WO nioénesd ng with positively charged boehm t e PCT/US2005/012038
particles). The particul ar exanple of amoni um
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to a level of 0.187% based on total weight, or 1.87%
based on boehmte weight. The resulting "activated"
10% CAM 9010 pre-gel had a-pH of 7.29. Low to high
shear viscosities of this blend, and rel ative recovery
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cps #6 @ 10 23,000 #6 @ 100 3,950 #6 @10 after 15
sec. recovery 19, 500




[0030] It is believed that the amoni um hydr oxi de

reacts with residual nitric acid on the boehmte
weansiiel2es surfaces to produce the increased pHEMS2005/012038

viscosity of the solution. FIG 1 depicts the rheol ogy
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was tested andprovided partial  activation of th

ORI aEave T INeelevated SEFEiy rperaiih SuasoteeRt ghe pH

3P fhe WK RSGLSIk 9t RBk YA E&hh&falue@ﬁes@ﬁﬁﬂ GloRYreater than 8,
activates when netal sources such as sodiu cal cium
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ghl’?ﬂl g%%qggp Ovyséoreven cen 8gé %Pq;%spounds

added to 123.2 pounds of deionized water. One ound of
m%]aﬁimvurunnldwuhat@mldnayslwl fehricgted weith extaiderl ydra
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T
ptﬂsdaréntmh groWitbofiboeinise Adngmewxis-od 6%o aheh.obhommer hytltothermal

0 s, of -Tanp 31 p nent dis ant ,
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pht hal af) pounds of Fogmast er. 111 $n‘ﬂ1F a?t ds of
H996S 98 hbﬁaﬁ%ﬁt’aﬁwa% eYARORRES RS TG IS nlhess ®ar e
fe@ﬁ’l'tlﬁéhﬁ% i9 ¥enbEY 48 3née bW 10 £OBREMN At § A61Y kit theparticulate
fol | omed suggested practjces for the use of Acrysol
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CAM 9010 to nanoclay by wei ght TEW463-5 100 % CAM
9010 by wei ght TEW 464 Acry$el QR 708 Standard [0037]
In each fornmul ation, excluding the QrR-708 standard,
t he known potential activators in the coating include:
amoni um hydr oxi de for the CAM 9010 and the




boehm te acidity, the Tanol 73 1 pignment dispersant,

and the sodiumnitrite flash rust inhibitor for the
woansgbeys [ 0038] For testing, each coating wasPeppb10e:i012038

via Bird Bar drawdown to a dry filmthickness of
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T e evaluation of thickener efficiency and thickener
HEE™on coat i ng perfornmance was then eval uat ed

ut| lizing the follow ng test methods. Viscosity (K U.)
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Thus, to the maxi num extent allowed by | aw, the scope
of the present invention is to be determ ned by the
broadest perm ssible interpretation of the
-7-



following clainms and their equival ents, and shall not
be restricted or limted by the foregoing detail ed
waele®snoq@ed on. SEEDED BOEHM TE PARTI CULATE NATERPGL/USINDS/012038
METHODS FOR FORM NG SAME CROSS- REFERENCE TO RELATED
APPLI| CATI ONf S),. [ Q001] . Thj s. i ' AR ..
SET AT TR e D BB PGS QET Bl de o acid, the
Appphotaplyiof the k@hthdsized Partices sgdatélpt-shapeds, 2003, which in
turn is a non-provisional application of US
Pravi si.onal plLi,catio 137 4 i } -
TR YRR S| LR RCAT0 bt il Mo
WG dPaickas folynjl dcid hiloperl@id8 28sh40 Oy drbchlemnt 2pd, iahd d@dic salts

2004. Priority to the foregoi | i.cations ,i ereb
SHSh srehmiSin it g s e O SRR HEFb e e, R8T °0Y
leRAT516 QErah & Gnddydifieiemenie SlkBAGKCRGeNR chiaepatasfunt Iydroxide,
I nvention [ 0002] The present .jnvention generally

bR HReRy dFQFIdes st a5 &2 l5Ht dipxiice? élfis?al&‘ and processes
for form ng same. More specifically, the present
i[mgnsﬁlfo ﬁlﬁ’ﬂl@ﬂ.‘, ahes teh@ﬁ-e@el an(}ilﬁ?é’dmhi& rp)aiiiBg'G cthératsiables f
mat eri al _havi ng norphol ogi cal features scrjptjon o
EPRSTG Ry ARANEP DR STBERHT T PRI 2P PTG, EPYa
fotdReRingas ddrsad Gt aRRPATEMbIBR AR Bralle S 9@DY B 4 Biteight %
material for form ng al um nous products, for_exanple,

altuerhaidsewicast  80°Griar e houtsi g crPgiing &irf Grmetitl (xray
aifhach ehiddtEAtohwisibenddo Bt €24 Andsh8mbSHERERR at 160°C the
4,797,139, comonl’y owned by the present Assignee, )
dvgegepssivlesigraras foundio bor T A8ESTPBE. PAEPIAGYRSdpRPATRIuTe IS
ul at. - .

PR OBl R et dobe e M Sy BB o
adlativinslep b&twasi paatige aizeisnd tewpademtsr i bed, t he boehmite
material is formed by a sgeded process, and is limted
Lg@z CRREH101 BAGBIh LR PRkl GYARIR Material that is

apted to formalum na abrasive grains. As such, the
di scl osed particul atematerial has_particularly desij reg
§09RQr A antoplayival digteed whth I 2ribuad Slyptal 10 tlapmuy fydroxide
ggﬂgﬁ%k& ﬁoﬁpfﬁkéac, BleaD 81 bdHRRE b BEYPREIMANRSL ¥ifller the pame--

cations, there is a particular desirability for

EatapaliBpsendabaglimise; 5815t efdeaenizedaatar &3 Hhptagsiwa hydrorgde;
0 i t4 o.

R DI 2w 4o R, T BT SRR o o e
and@ ¢8l b shesacidleafoieradding teethe aliminugr wilydronide inditheremaining
maf eridaIOS f.o_rnzlgg_pl i.&eati ons beyond abrasives, including
PRI BPPURET i Specialty coating products and
various polymer products. Qther applications include
(t03 eTharutdrlh walsdedioktontiSt . outrardSahinits paried andavpiptpined at
L,ts asforned state, .nather
il SRR for 2P Sl 40 ARRE I onerared,
pRbaid 6fl about{1168 peiseisitgadhed rdahagyined Alhkteatjierttheeboehmite

formation of su eri,als negds to, be.devel.oped
8P Sop Fs mov P Baihe v, Shd 2uloRy  nE RHIroged) 8
desult | @ 1ihy lig@i=coffehegdd ré@ovedit & ehnfpletanet ¥f 65°C. The resultant

straightforward to contro, a provi des hi gh yi el ds.
TIRVERYTIsHeb i) less by ld%oﬁ@%{ﬂ-o'f hg %gAa%f ﬁ%ﬁ‘c&ef'usffﬁafé%’mdﬁwas about
BahPicul ate material formed by seeded processing has
an aspect ratio of not less than 3:1. [0006] According

to_anot her aspect of the present .invention, a boehmte
B‘Q?ﬂi@éﬂ%ﬁ%ﬁéﬁi@?d@aﬁ; SRBNEYS 4 process t hat

i ncludes providing a boehmte precursor and boehmte
seeds in a suspension, and-Beat treating the

suspensi on to convert the boehmte precursor into
boehmte particulate material. The particul ate

mat eri al may have a certain norphol ogy, such as a
relatively high aspect ratio, such as not |ess than




about 2:1, such as not |ess than about 3:1. [0007]

Still further, according to another aspect of the
w@e@sao44 nventi on, boehmte particul at e mat er PEI/USR05/012038

formed by a process including providing a boehmte

AT PP BREOMAR 10088 o Bsuapmet g O

prehased domi Al os; B6 glufbochngterdbtaineddtom PAb@E uader thdename--

§ hi icylate material i | Sedoofs. .
P pedcheBihi: 0L S R Nesdk i 808Pl cid
2Thd bo il R ADESCR RO (0 JbiEhORAN MNES.9 OO abidGefote

is.an SEM.m crogr. illusfirating.platel et-shaped
SRR B PaPBC BTt B BF ety TEELAER ST ey

m crograph illustrating needl e-shaped boehm te
PE0s4] Clthk atiteclawd w4d lehted kO ORUOT. dvefa 4 3minsiteaperiSEihd maintained

m crograph illustrating ellipsoid-shaped boehnite

ﬁ&ﬁ%ﬁ Erparpars Eéfl?lgf Wlf? SoDg Sere Y AR a‘gtﬂg@@}bfq]y generated
PR bButl 150 Psitwalbftged Biahdif@ines TApRAfGaRhBidherite
particul ate material. DESCRI PT| ON OF Tngggﬁg%ERE
ENBOSPVERTISI0eA FpmAbeBHAlaYg: 4 8eTaH OB ¥ 59 s
Rb&R 8 NMhel MBI YohRB: wak BRSMHE 4t § tdffetdted lofd £ OTahE Fdsalkant fass
formed by a process that includes providing a boehmte

y
ae eushedrto lepnithiyp Hifhinesh. ThadA phthg resulégné ARV Wag Abruh 28
Epggting (such as by hydrothermal treatnent) the
suspension (alternatively sol or slurry) to convert
the boehm te precursor into boehmte particul ate
he98 8 Examle,d.ddlipseid shapadinarticle synthesis,/st gl | j t es.
According to a particul ar aspect, the boehmte

PRBE] BH @b8lavEy &Y dhddged 3$th 220 F'oﬂH' &el Y oalenigahedhydroxide
nor phol ogy, descri bed genera ly herein in ternms of

awpawed framiAjcoaias g of elobipmef dromsiASe updsr ffe name--
'%I%?hfﬁ bRuddbaeidFine 8dd oi%ﬁguééﬁ ke an@ 26120418 88 MENRId.

ates 1 ncluding mneral boehmte, typically bein

Aboyehpgiewan rerdistersgd in 1 &of thowetarandda-3 shef the erdd befpre
) . Yy ot
Al B By AEEIABORNHL Bl Mitetent Y S ot e

that boehmte (including psuedoboehmte) has a. . .
BT dige awtoclave Wasdweted iabl26C.cavpsa 41 miia popigr and maptained
r - : n

e S e M R L
presfundofiaowt1Re psitwad meachetl anidumdirtaied JThpreaier Afig-poehmite

al.up num trij i.de '
RRAHE N ol e RS TTOREE fBEUC BRPETRY dofvas
plaut # CTHedigeidnahient wdssemp itk tehiperangp of 95°CaThoresultant mass

e Goiee o oeReh b A B EE LB N Bl s

di*gensi on, is generally not less than 2:1, and
preferably not less than 3:1, 4:1, or 6:1. |ndeed,

Ln e L mept.s .h relatively el ongated
T e S P Q08 HRalcl ShtSe Y, 0097 o 1

some cases, not less than 14: 1. Wth particul ar .
[008%r Aneeotlovenemdhergshwphd6paof Hydrels] 1 Otahenipumttiilktdesxide

may, be. further ragterized with.referenc

SRRt PR dtes F TG Bt blafF Rl bR KIr G pgme-
serpi®d pseinipdsthntiteeOXI O6F defvnidee watek;racld 36.2gesft18% nitric acid.
di mensi on. The secondary aspectratio is generally not
greater than 3:1, typically not greater than 2:1, or
even 1.5: 1, and oftentimes about 1:1. The secondary
aspect ratio generally descpi-bes the crosssecti ona
geonetry of the particles in a plane perpendicular to
the | ongest di nmension. [0015] Platey or

pl at el et -shaped particles generally have an el ongated
structure having the aspect ratios described above in
connection with the needl e-shaped particles. However,
pl at el et -shaped particles generally have opposite
maj or surfaces,




the opposite major surfaces being generally planar and
generally parallel to each other. In addition, the
w@b@sabet4 shaped particles nmay be charact eri zePCHES2005/012038
havi ng a secondary aspect ratio greater than t hat of
I & I S
3 B AR bR 37 O OB Bl 20, FE B DRI BN,
tahdmg 1Othd aluiypinc tdblygroxiklh end the rretrmmngt Wﬁ@nfmdcmido r edge
di mensi on, perpendicular to the opposite major
@l J £S5irhAHRriBPand
ﬁ%gﬁeﬁﬁé eruggcl{r%%?aé]h %\gr%ﬁ%ﬁo{g )?Ivgrfa ét%ﬁrémg zbhné and maintained at
plart tamtaaure forét Sclrauad wittastirting zttuSBO em. z’@teautmuousw geaemted

' I
3res e phott MBS LulG BT R Y a Bl A LS BRENE, ©
Tdh;@érsioﬁ wab estiuved &oﬁtﬂhémdodlweoﬂgh aatskeeihn @}Imfmm was

d.in nore detail has a -6 f|ne
o Aholiads (R et Bmarate TR o Tho ey
Riasd Wed Gushed & ks that 100e3h emetstsarbfammmﬂmwder was about
nanogeters, and fall within a range of about 100 to
1808 Banonet ers. Other enbodi nents have even fi ner
average particle sizes, such as not greater than about

369911 ABSITBH L FSem A Bndh® B RE SereR rdlaivelpbetSul 40 @exible
nanoneters, and even particles, havi-ng an

pEAcessareihadplogy E13 br eFPIoNethtospnFA J6 T @jogpho 10logied into the
FRRIRSRRHE f8dekt.] OPSarBaIid sl Rafeed BB dints bl Eledbs
used herein, the "average particle size" is used to
desetsmarpralingar a gest-EHpRIEe Prasessing eptn wifh prisiab dseres p1 prResss
R&dtid1 Qhﬁ:ﬁ may4&sultn H&?ref hﬁﬁ %Ea%g MEEQ%Q%Qf astddBtrolled

particles, convention ar act r|zat|on t echnol ogy I's
gerticleaize yhstrﬂnademfu dihe combimetienafdl) ipatifving 2pd ptn‘rtt,qllel eye,
SR GAL gﬁac@{ '&&ﬁddﬁf&g& evﬁt‘ﬁ‘é’é \9&1 tirticI8NE b da¥e %Qand
upon an as i on e part cles’are spherica
taemerasmh,emd Gal sceddng:lmseld teghnolognivefggeicphr siguifieanse.zwoviding

56&)83 aﬁ'ﬁ alil a0|n¥roltla%lf essmé ?ﬁéeglrédelfoeﬁxﬁlﬁg é%%&éﬁ g %&FS

mephetgitsat i ve sanples Such sanples may be taken by
vari ous characterization techni ques, such as by

ni,n | et r
e T e Gl
hategiahinfai wide mqa@fapp]mahom’d suchiag @ ﬁllwhn seecofity epdtingess well

onpe ase techn ies,ar y
P BAB BT PN QP D Lo E e perag e pRpARA Bnd
&iulcﬁ'ﬁlly dispekdat $v1tlhﬁgs’®[v@nts igbarticilaiBtindudihgpolafsobphts)yesi/om
ge literature, reported garticte ilzes ar.e not set I

PRl TRTS HiHONEOBAE aSereess § SPLGBEONAE CqTp PN PIRgesH . In
adBEh Heabbihite filicul-3 Meferiall Hayt Héﬁndiﬁiﬂﬁﬂwtanﬂftmiﬂ&mlﬁ al
range of particle sizes derived fromp

fiseqresdoTide wm-rokansplyenty Ao/ AEPPupers wtl%rtt éorﬁﬂt&’earagéﬂgates by
@ﬂ%ﬂdﬁ%xﬂmm{l g @r\éﬁg APEPRER bR SEABIINY Aéenﬂs ' @f \%Jrﬂ:' n

the reported ran In tThe prior art, ?enera
pisbetlan amehcattlpmsmféhq hoehinidp mrﬁ@ulaﬁe mafesial ap a@tsedrlrrlad @ad may

cle size distribution.

E‘506 g@%&??veigiéﬁﬁﬁ e ng%seeded based
technologres may report fine particle size, such fine
§043] ntyhgeﬁema\rengrord@qq deesillusteatddand descrihgdin gte qgtext of

Sitic e oﬁ’iﬁ{ehts + g d‘%gﬁz‘%“gt {orb'e %ﬂlfe@ o BE qetgf?st shdWwh! ik

artrc e size. ewi se, In a simlar mahner,
t he above-reported aspect ratios generally correspond
to the average aspect ratiolg-aken fromrepresentative
sanpling, rather than upper or lower limts associated
with the aspect ratios of the particulate material.
Otentines in the literature, reported particle aspect
ratios are not set forth in the context of averages as
in the present specification, but rather, in the
context of nom nal range of aspect ratios derived from
physrcal rnspectron of sanples of the partrculate

. nN o o o o o g,



for the expected Gaussi an particle norphol ogy
distribution. Stated alternatively, while non-seeded
whawsdo2echnol ogi es nmay report aspect ratio, sSPCHUSEDH012038
generally denotes the lower Iimt of an observed
a&ﬁatstmcﬁcﬁﬁdaﬁoﬁﬁ aldrsuitititions edntbengdde anudbagRpatpeiiany way

002 In addition tio and aver age
pﬁ %8 IS‘[e opgie %‘%’Fes’?‘i‘fém’ﬁ&??rf %8’[ %i‘taE‘p‘r:Faf‘%g opal °frFﬂFBﬁ18P ogy
afibstiiRes pa el protiaddandRE@itibmd] of8hivaeent protifiion steps can be
charac erized in terns. of specific_surface area._ Here,

ERRlYs ot uFter @thé'wmw@%ﬁﬂwmt%&é LY §IioR Bere i
ARBRLENSPRE T toHebs RARAH G affusinB &0 RS inghtddtiRe
material . According to enbodi ments herein, the
Bé@qwep@tl%raﬂﬁ all Flﬁ%én‘?ﬁaﬁ@ﬁlpaﬂ and gquizalentp amb@bmd it eghwithin
s than about
T e B e OB e Bk o) o0 e
or not | ess than about 90 nR/g. Since specific surface
area is a function of particlenorphol ogy as well as
particle size, generally the specific surface area of
enbodi ments was | ess than about 400 n2/g, such as |ess
t han about 350 or 300 nR/g. [0021] Turning to the
details of the processes by which the boehmte
particul ate material nmay be manufactured, generally
el lipsoid, needle, or platelet-shaped boehnite
particles are formed froma boehmte precursor
typically an alum nous material including bauxitic
m nerals, by hydrothermal treatnent as generally
described in the comonly owned patent described
above, US Patent 4,797,139. Mire specifically, the
boehm te particul ate material may be forned by
conbi ning the boehmte precursor and boehmte seeds in
suspensi on, exposing the suspension (alternatively so
or slurry) to heat treatnment to cause conversion of
the raw material into boehmte particulate material,
further influenced by the boehmte seeds provided in
suspension. Heating is generally carried out in an
aut ogenous environnent, that is, in an autoclave, such
that an el evated pressure is generated during
processing. The pH of the suspension is generally
selected froma value of Iess than 7 or greater than
8, and the boehmite seed material has a particle size
finer than about 0.5 mcrons. Generally, the seed
particles are present in an anount greater than about
1% by wei ght of the boehmite precursor (calcul ated as
Al 20 ), and heating is carried out at a tenperature
greater than about 1200C, such as greater than about
1250C, or even greater than about 1300C, and at a
pressure greater than about 85 psi, such as greater
t han about 90 psi, 100 psi, or even greater than about
110 psi. [0022] The particulate material may be
fabricated with extended hydrothermal conditions
conmbined with relatively | ow seeding |levels and acidic
pH, resulting in preferential growh of boehm te al ong
one axis or two axes. Longer hydrothernmal treatnent
may be used to produce even | onger and hi gher aspect
ratio of the boehmte particles and/or |arger
particles in general. [0023] Follow ng heat treatnent,
such as by hydrothermal treatnent, and boehmte
conversion, the liquid contént is generally renoved,
such as through an ultrafiltrati on process or by heat
treatnment to evaporate the remaining |iquid.
Thereafter, the resulting mass is generally crushed,
such to 100 nesh. It is noted that the particul ate
si ze descri bed herein generally describes the single
crystallites forned through processing, rather than
the aggregates mhlch may remain in certaln enbodi nent s
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nor phol ogy. These vari abl es notably include the weight

ratio, that is, the ratio of boehmte precursor to
whoehies seed, the particular type or speci esPOf/USIINH012038

or base used during processing (as well as the

relative pH level), and the tenperature (which is

directly proporti ongyghQ IS/(ISSKMEDIIB: an aut ogenous
hydr ot hermal environnent) of the system [0025] In

parti ¢ul ar, when t.he weight. ratip is dified.while
hol di kg Ata“r?shlattﬁ B?‘%E)Jj?tF Rpidel {88}’1%‘?%% E’rg? 6”9 fgrbsénga nd
si ze gioviditgs Pedehinitt Pfecibrtind Yodhndtelsoaisiin & suspersidncandat e

material are nodified., For exa%ghe, m@en roce§s%n% H§
carri Bept FPAtNSEREUSBIISIONG FEYFE e BOdmB S RIPERTOT S peefiodte
aci d sol uthBfculdte Bfaickal, AEldoblagib Batuiteatetibl Having bitgspect
needl e-shaped particles (ATH being a species of
boehmi t e piedie 9f 8Yrgss thag 3elont rast, when t he

ATH: boehnmite seed ratio is reduced to a val ue of

80: 20, the particles hecone nore elliptically_shaped.
Sti 11 2 it material gl eWPSPin e 45P94S FAtids ot dsrt ABE Tt

60: 40, the particles becone near-spherical .

Accordi ngly,  npbst i.cally. the ratiq. of hog te.
precu Ss Eﬁe %ﬁteﬁﬁéﬁﬁ‘ﬁ%‘g‘ nggﬂgmi%e ® B?Ctt faglé) 3 ?%qgeﬁss a a% Sstl '

60: 40, such as not |ess than about -70: 30 or 80: 20.
However .. t 0_ensur q - seedi vel s 140 qRhenpt e
the f ?'n %Iélf“l “Heu fg;%agrngggﬁolpg}geygk ﬂbg]tritl:%s Jées‘%sr ed, the

wei ght ratio of boehmte precursor to boehmte seeds

i's gegerfl LY 0o or3i 8R4l Pid AR ithitd Bardeul BB SREEAD t he
foregoing, an increase in weight ratio generally )
ipnclomarzetly emppises platelat-shappd pasticlesd Berpma tecppiapeisgeft ratio of
rati o genegrally decreased aspect ratio. [0026]
ﬁﬁ#%ﬁﬂ%ﬁﬂﬁken the type of acid or base is nodified,
hol di ng the other variables constant, the shape (e.g.,
aspecg, "rﬁiﬁ Qierialeh 341k 8, RherbendRESdalyaspett ftidfif @8 16l than
For exanple, when processing is carried out at 1000C
feor. two hours with an ATH boehmite seed ratio of 90:10
in a2 wight %nitric acid solution, the synthesized

particles are generally needl e-shaped, in contra

When {habaErisRLoLElR TR U FROHED oL AU Ehgespfhen
Loweight % or less, the synthesized particles are
general |y near spherical. Wen 2 wei ght % or higher of
HC is utilized, the synthesized particles becone

gener 8| ITie fRRGhEofEaREwhétinthe®ichinite Yarfionlate enataiat,

the synt hesized particles are, pl atel et-shaped.
m&@dpﬁ’@?@tlwaﬂp%%n‘??ﬁleagh%ipéﬁgfﬂsut ion, such as 1

wei ght % KOH, the synthesized particles are

pl at el et - shaped .a mxture ofacid .S
utiliZedbe &g aTa%‘J cialwefil, gﬁ?r"’%% egfﬁéﬁfi’%g%\%gﬁge%?a\%%a
rbbédhhﬁ?rasﬂednraﬁ@sfmrgmmkﬂ]@wnf t he synthesi zed
particles is platel et-shaped. [0027] Suitable acids

and bases include mneral acids such as nitric acid,
or ganilo. Thd sistesaialf cism Dowhdrein dei sdeonldalyageast meip dsnot grehter
3ﬁ%ﬂ¥ﬂrochloric acid, and acidic salts such as

‘fum nitrate and magnesi um sul fate. Effective
bases include, for exanple, am nes includi ng anmoni a,

al kal i, . hydr oxi des ch S| -0xide;

2l cal et B S A 4 b AR W i ot grster
kRai Wosamt s. [0028] Still further, when tenperature is
nodi fi ed while holding other variables constant,

typi cally changes are mani fé8ted in particle size. For
exanpl e, when processing is carried out at an

ATH: boehnmite seed ratio of 90: 10 in a 2 weight %
nitric acid solution at 1500C for two hours, the
crystalline size from XRD (x-ray diffraction
characterization) was found to be 115 Angstrons.
However, at 16Q0C the average particle size was found
to be 143 Angstrons. Accordingly, as tenperature is




[0029] Exanple 1, Plate-shaped particle synthesis

[ 0030] An autoclave was charged with 7.42 Ib. of
woR@sab02740 al um num tri hydroxi de purchased frpor/BE203012038

0.82 Ib of boehmte obtained from SASCL under the

name- al B do 1 t.e. I [ QR
et A e S R
2Bit%00bitd 1000mei d. The boehmite was pre-di spersed in 5
Ib of the water and 0.18 Ib of the acid before adding
to the alum num trihydroxi de and the remai ni ng water
and pd3.aSkd matetal df oleing &1, e the Tvesagprastdlasiee \ast greater
gg%%ﬁg to 185C. over a 45 mnute period and nai ntai ned
t Pn%enperature for 2 hours with stirring at 530 f
m An aut ogenously generated pressure of about 163 psi
was T ?@Pﬁ&nﬁ%l@bl@frﬁﬁ%I%ere-[ﬂﬁu%%aéﬁ@rpa{'t% Sashabt dreater
di spersion was renoved fromthe autoclave. After
gutnd®Dawe the pH of the sol was about 10. The liquid
content was renoved at a tenperature of 650C. The
resul tant mass was crushed to | ess than 100 nesh. The
SSA ofl5.t Fee material i plein bivrderaim the apaade RBRICkRTigs s polgRgter
, Needl e-shaped particle synthesis[0033] An
g%?ggpggé was charged with 250 g of Hydral 710
al um num tri hydroxi de purchased from Al coa; 25 g of
boehmi§ eTphyhAtRa @r ERim SABkeid ihe @Verk dtafdiPsizeGa hafadatd?
pseudoboehmi te; 1000 g of deionized water; and 34.7 ¢
rant@0ami t ri ¢ aci d. The boehnite was pre-dispersed in
100 g of the water and 6.9 g of the acid before adding
to the_ alum num_trihydroxide and the renanini.ng water
and. adT-dThq Rl oFHE . SR AL P AR EIS FreTs fpEeter
@808 ntho M nute period and mai ntained at that
tenperature for 2 hours with stirring at 530 rpm An
aut ogenousl y generated pressure of about 150 psi was
reachegl smomsmaddbatlard], Wwikedie detbeshrhitecpaliiueiatd teterial has a
di spersion was renpve fron1§£§;autoclave. After
SRACHE tface Fe fmobless e oMt YR Bhout 3. The | qui d

content was renoved at a tenperature of 95C. The

resul mass . crushed t

soa oft T PRRH PR buanr L Bt Mt e iy dpen

Exansb e’ El | i psoi d shaped particle synthesis [0036]

An aut ocl ave was charged with 220 g of Hydral 710

al umi num tri hydroxi de purchased from Al coa; 55 g of

boehnq.eTlebbeenrd of élrion SABCteinthe epecifissurizneareacdmailags thpn

g&gggﬁbeﬁhnite; 1000 g of deionized water; and 21.4 g
Johi®ric acid. The boehnite was pre-di spersed in

100 g of the water and 15.3 g of the acid before

addi ngy t 104l I Wel-E L5800
wat er g%’in’ghetalg?tgal Fg‘l& ¥ err%hggeﬁlg {(i))% Islge\%/letﬁ&grsﬁ{]%é% ed togéreg:er
122@bow¥eP m&/g45 mi nute period and maintai ned at that
tenperature for 3 hours with stirring at 530 rpm An
aut ogenously generated pressure of about 120 psi was
reachdd Berkmiiparttigiiatsdnatauing famed bY seeded Boeasping & which a
R U R RERUE ) B Sy e o bRl soed
ceidrehindsabsenemblied treatmant; thapestaniterpartivhlagbatefa]diaving an
resg&;gntfﬁ@ﬁgs$@§39rushed to less than 100 nesh. The
EEK 5T he resuﬁ?ant'pomder was about 135 nR/g. [0038]
Exanpl e 4, Near Spherical Particle synthesis [0039] An
aut ocl ave was charged wth 165 g of Hydral 710

al um num tri hydroxi de purchased from Al coa; H Qg of
boehm te obtai ned from SASOL under the name- Catapal B
pseudoboehmi te; 1000 g of deionized water; and 35.2 ¢
of 18%nnitric acid. The boehmte was pre-dispersed in
100 g of the water and 30.6 g of the acid before




adding to the alum numtrihydroxi de and the remaining
wat er and acid. [0040] The autocl ave was heated to
was@so2aver a 45 minute period and mai nt ai nedPEX/US1084/012038
tenperature for 2.5 hours with stirring at 530 rpm An
aut 0geRoysl . AN Bl6f 2RI fhebpRPatb sk 1BShalas.
reached and mal ntai ned. Thereafter the boehmte
di spersion was renoved fromthe autoclave. After
aut ochavend AgeRil 08t1alih 83 Sitlerdi@ Ehe@lgRudt rabio Is not eds thiug 6l d
content was renoved at a tenperature of 95C. The
resultant mass was crushed to |l ess than 100 nesh. The
SSA of5t ige m@sHAltoRBlairh Qi Eiersi thealsprst ratid G m legs thhDS41]
Accordi ng to enbodi nents descri bed herein, a
relatively powerful and flexible process nethodol ogy
may bee6eThd ayedaltod clim R oeerde tHerbedhmite pirttudaje asteriplt o

the final boehmt uct . parti.cul ar .
P A S L S RS T
Reeukdthygs-in a cost-effective processing route with a
hi gh degree of process control which may result in
desired fine average particle sizes as well as

cont r o] €he patetitlolf elagh 26, whesdin tHeuse¢apdary aFipest ratio is not less
conbj pation of (i) identifying and controlling key
J%Wﬁégles in the process nethodol ogy, such as wei ght
ratio, acid and base species and tenperature, and (ii)
seedi ng- based. t.echnpl ' ' T
si gni ? ?‘c gﬁ%‘é’?terpl? 0\ \IE/‘ f:%lnﬁ gy’r‘}é%éeg{l g%laséwg g %t%%et(:tr %IP? a bnlofeless
phacwsisi ng of desired boehmte particul ate materi al

nor phol ogi es. [0042] Aspects of the present invention
enabl e utilization of the boehmte particulate .

nat er 28 Themateriplod claim Rt whesdin theiopksaits prtculaig antcal a
filler in specia oat | well as in polyner
6’1’%48 e .ﬁy F%ﬂ%résg L B%/eﬁge %géétag%ﬁtﬁgetsé mat eri al nmay be

i ndividually and uniformly dispersed within solvents
(par t hgulral | Yo YR 9o PRl Rdin BRI ¢6MNE Shaped BaHi6lks have a
pol ynmers w thout form ng aggregates by conventiona
cermpdundspegt ptio ot greatel handdi ti on, the boehnmite
particul ate material may be individually and uniformy
di spersed wth a non-poalar saol vents, .and/or %ﬁl negs 4
wi t hodl- Thymetsgaledgleim aPeehanyn thei seeondpry asrsgt ?¥S&? proater
di,spe{sing agents such as silane coupling agents. O
course, particular applications of the boehmte
particul ate material are not so limted and may find
COMMERGI Fhe H&RrihlNHFAla%AND ShHerélh tlRpptiagapardels siz¢ B0bBgreater
While the invention has been illustrated and descri bed
ithay RO @Bt ext of specific embodinents, it is not
intended to be limted to the details shown,

sincevarjious mdificatigns and _substit uti.ons.

e Bt RBCPSBELAt £ ST o e P e 328 befifeen
tdeuiine gt odopment i on. For exanpl e, additional or
equi val ent substitues can be provided and additiona

or equival ent production steps can be enpl oyed. As
such, 3furhégnternidificlaia B oniserein thesxyaiagapatitls siaf istiobgreater
i hvention herein disclosed may occur to persons

4R %P the art using no nore than routine
experinmentation, and all such nodifications and

equi valents are believed to be within the scope of the
invention as defined by the follow ng clains. WHAT | S
CLAIMED I'S: 1. A boehmte particulate material forned
by a process conprising: prd¢iding a boehmte
precursor and boehnite seeds in a suspension; and heat
treating the suspension to convert the boehmte
precursor into boehmte particulate material, the
boehmte particulate nmaterial having an aspect ratio
of not less than 3:1. 2. The material of claiml,
wherein the aspect ratio is not less than 4:1. 3. The
material of claim2, wherein the aspect ratio is not

T ' ~ oA



4. The material of claim3, wherein the aspect ratio
is not less than 9:1. 5. The material of claima1l,
wob@saoa44 he boehmte particul ate materi al PCT/US2005/012038
predom nantly conprises platel et-shaped particl es,
havi ng:a r t ]
6. ThaS rAREFRRHATY ARREE widkith ot plha8 sl B Rorrdatr
dbped® mmatio is not less than 6:1. 7. The naterlal of
claim®6, wherein the secondary aspect ratio is not
| ess than 10:1. 8. The material of claim1, wherein
t he bééhikhe mafserltaf clairade wherain thelaveye gaRARiciafigs is not greater
zﬁ§ needl e- shaped particles. 9. The material of
c aim wherei n the needl e-shaped particles have a
secondary aspect ratio of not greater than 3:1. 10.
The M8y efhahafiairlalh 36, \W?:?ern?’ch@ a{fé}Q SRERINaLY; is %§p§§4ter
ratio I's not greater than 2:1. : T%e mat eri al
¢hagi490 pm.wher ei n t he average partlcle size is not
greater than 1000 nm 12. The material of claim11,
wherein the average particle size is betwen about 100
and | &B0Okhg matgrial ‘P%éla%? brvhgreipthe ayeipgn PRTtClG fes 18 PAt grepder
F|rpeenparticle size is not greater than 800 nm 14.
The material of claim13, wherein the average particle
size is not greater than 600 nm 15. The nmaterial of

cl ai m4dAThVASERA1 R El‘ﬁﬁn m/ eflRgen BabbilGhie [RitiRldtEmaetial has a
greater than 500 nm . .The material of claim15, ‘

Wffémrf@wr%rnabl@“damw@%mi% is not greater than
400 nm 17. The naterlal of claim 16, wherein the

11358 FRLLELS LR 1 IRk S R0 I 8

pBsdtisowl’al e material has a specific surface area of
not | ess than about 10 n2/g. 19. The material of claim
18, wherein the specific surface area of not |ess than
about 4 0Tinhgteridl Of clained Gymthereirathe sfecticairfackQreantf@peess than
%E? §8ee}f|c surface area of not |ess than about 70

15 & The material of claim20, wherein the
speC|f|c surface area of not greater than about 400
me/ 9.4 dg ZThea'Rﬁgﬁgl to? le%{ “ %#el%ﬁrgthgﬁﬁe%fﬂcasluﬁ’g&rﬂgadof%t greater
seeded ‘processi ng te precursor
o ebag 00 inftgo boehn1te by introduction of boehmte
seed material and subsequent heat treatnent, the
boehm te particul ate material having an aspect ratio
of no#3.| sethodder ferming Boelmiite padicaleteanaterial cqomprisipg:,
wher el n 4. 1The
ot er PP PRk bbb ald BRbpiE S5 B pchmiofand
| ess hdaatreading the2Bspemisien toeoryerizthe béeholimipmcarsor inkeeyoghmite
the aspect_r t.han_9
mat eri al &artgf‘ tulage mgtﬁnﬁv\ﬁe %g'e%m {%ﬁzeirtgzulja e %teenaggﬁr%m% ulil as ect
mat eri al paﬁdammmamtﬂmneﬂnprlses pl at el et - shaped
particles, having a secondary aspect ratio of

44, The method of claim 43, wherein heat treating is carried out at a

temperature greater than about 120°C.

45. The method of claim 44, wherein heat treating is carried out at a

temperature greater than about 130°C.
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not less than 3:1. 27. The material of claim 26,
wherein the secondary aspect ratio is not |ess than

WG 205/1@844 The material of claim 27, wherein theCT/US2005/012038
secondary aspect ratio is not |less than 10:1. 29. The

mat er kgl TR methdl BF dgim 49) @hsieh Keﬁ?ﬁ&@iﬁ? 13 da&eﬁ%ﬁi dtGprahfe
materi al predom nantly conprises needl e-shaped

Eatatar ghapebod@S pyH@0®mberi al of claim 29, wherein the
needl e-shaped particles have a secondary aspect ratio
of not_greater than 3: 1. The material of claim 30,

wher ef'h LRemEbed Atelrip @sﬁg‘altemraawlghﬁ ratiy ot boghraKs RrECUrSoR fp
Zodhmifseed € ndBERGDAD. Of claim 22, wherein the average
particle size is not greater than 1000 nm 33. The
material of claim 32, wherein the average particle
si ze 4§ RS MBMBd ahliiin 0Ghalm thE WM raBd is nbhRsMAE0: 2.
of claim 32, wherein the average particle size is not
greater than 800 nm 35. The material of claim 34,
wher edh Themethed afydainads) whbreinsi waghtsativodf bgeleaitepredunsn to
go"g}“;i n. %6 The ma |ri98_l2 of claim 35, wherein the

\j %egeﬁ Pt PSS S P8“not greater than 500 run. 37.
The materi aI of clai m 36, wherein the average particle
i: ;Ieml.i(g 9&18(? E)fe 1'<H1é1 agvgrﬁgglélrtﬁlenb%eﬁgfte pgx%c% %rxa{tearl{al ﬁ’as an
gvaageqrarttdlmsnzeMot gmater3Ban aﬂmet rmmm al of cI aim 22,
wherein the boehnite particulate material has a
specific surface area of not |ess than about 10 n2/g.
40. Thb Hetrecthed ofpflaiml43i farBer, invlhding seftingwas lepteamiefof beat

e

?rg{tfenrglﬁtglsr%é?rgtu? I}&QEBL&?@ egragéaﬁl tﬁ%&%éenégnn&/ V%l%h%%&tlo o@
boahmitfprévatsol e®ehhadseatornch #at ﬂlﬁbgehnﬁﬂe. patiivelatemetetia has

of ¢ ecific surface area g
8 e drt dhpob Bt Bt e L aise Patile R G BF R han o
b@ehm te particulate material, conprising: providing a
boehm te precursor and boehmte seeds in a suspension;
and heat treating the suspension to convert the
boehn$2. eErlprecthodaficldimtsd, ‘bb@himtheeacghwrthamﬂs ahesemEpmrthal |

?1 aneshs nt ]Flgl%}éa Cﬁgsﬁg%a{{%ta gs ‘:ﬁ?.]n acu?ilsb%ldlgagﬁgémni]neé,

dlRali hﬁms;a'ders, flkalinethyd@kidag andbsiralted out at a
tenperature greater than about 120C. 45. The net hod of
claim44, wherein heat treating is carried out at a

t enpe¥iatTheenghebufetaimsawhdycio settitgDBClud 6 madifyingstt feget cof

[ wher ei n_heat [ [
5 Bl OSSR Rhe A1 5 AL LA by o
baethhnitel seddscl ai m 43, wherein a weight ratio of boehnmte
precursor to

54. The method of claim 53, wherein the ratio of boehmite precursor to -
boehmite seeds is increased to increase aspect ratio, or decreased to decrease aspect

ratio.

55. The method of claim 53, wherein the heat treatment temperature is

increased to increase particle size, or decreased to reduce particle size.
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boehm te seeds is not |ess 60:40. 48. The nethod of

claim47, wherein the weight ratio is not |ess than
W@0002000248. The nethod of claim48, wherein a MT/YRL005/012038

rati o of boehmte precursor to boehmte seeds is not

great gf trhan R84 chlaﬁﬁr 53T%e{¥ﬁmttﬁ9®p9kf £i@bMBaASis MREEE] B

the boehmte particulaté nmateri has an aver age

paedifycisgecsiafie. of not greater than about 1000 run. 51.

The nethod of claim43, further including setting at

| east one of heat treatnent tenperature, type of acid

or badé Pachniite nettispisteonearial SormpeibyBProcsEs, 6OBPTISRERNNM t e

precu dntl 2 DRERNE ?)Fecﬁ@&da%d%U&Hnﬁer@&ds g s@s%@ﬁ‘éﬂﬁ &nd

parti te material has an aspect ratio of not Iess

t han 3ezm trzatihgdhe aveansige toenmyvert the bofhmeiterecugyos ante boahimiie

1000 nm 5

or base i sggl %fs‘ﬁ?l{ﬁ?{reg?nld%o%{g ng%@@%%ﬁ%@ Pcﬁ%ﬂu%q)gﬂégﬁ %I

aci ds, or gmaiedaldevidg an haleogetiv aftiotiess then &ilc sal t's,

am nes, al kali hydroxi des, al kaline hydroxides, and

basic salts. 53. The nmethod of claim51, wherein

setti A8 Thehaded ofoldint §7.rmdezdin the piatelesp bavsfa seeeqdary aspect

a ature, type of acid or base, or ratio

t6§§%%fgﬁpfefsetﬁ%gursor to boehmte seeds. 54. The

met hod of claim53, wherein the ratio of boehmte

Pr ecusg ofpd Q. BeARALLEN S€SHRdiS thl PEAGAS Bl a%e&&ﬁﬁ?%%ﬁect

aspect ratio, or decreased to deCrease aspect

5810 oftvet lesstthob:bf cl ai m 53, wherein the heat treatment

tenperature is increased to increase particle size, or

decreased to reduce particle size.56. The method of

clai m53, wherein the type of acid or base is nodified

to nodify aspect ratio. 57. Boehmte particul ate

material formed by a process, conprising: providing a

boehm te precursor and boehm te seeds in a suspension;

and heat treating the suspension to convert the

boehm te precursor into boehmte particul ate materi al

conprised of platelets, the boehmte particul ate

mat eri al having an aspect ratio of not |ess than 2:1.

58. The material of claimb57, wherein the platelets

have a secondary aspect ratio of not less than 3:1.

59. The material of claim58, wherein the platelets

have a secondary aspect ratio of not |ess than 6:1.
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