WO 2005/ 100491 PCT1US2005mL2037 SURFACE CQOATI NG
SOLUTI ON TECHNI CAL FI ELD OF THE DI SCLOSURE [ 0001] This
di sclosure relates to surface coating solutions and
0r formng same, and in particular £R12037
“ggg@$ﬂ§4%olutions cont ai ni ng boehmi te. BACKE%%H?%ﬁQﬁZ
[ 0002] Surface coating solutions are useful in various
applications including paints, surface protectants,
and adhesi ve solutions. Such coatings may be applied
t hrough various application techniques, including
spraying, dip coating, and brushing or rolling, and
are generally fornulated to optim ze the intended
t echni que. Inpro%%&uy&ﬂggbhﬁhng; Tﬂﬁ@d to undesired
texture, application marKi'ngs, and sag or dripping of
the surface coating solution during application. Such
I ssues are of particular significance in water-based
coating fornul ations, such as | atex surface coating
sol utions. [0003] An exanple of a latex coating

forml at i on | feiQYéAesniiD HruBBiep] osbpaso. 180 The
atex fornu a

r I A ifier, oehm te alum na hayin cryst.a
TS P B T et 6 e <GB o kb AR TP OnG S A
S Wirhg ard Apadiculdd) Qirfa6adatine@ htionsRiingtaskmitdf great er
than approxi mately 200 n2/g. The boehmte is present
in an anount to nodify rheol ogi cal properties of the
conposition, to have aBACIKGROBENY hi gh viscosity at

| ow- shear and a | ower viscosity at ° high-shear. [0004]
Deoion ) Surf6d/ edaE@Ssolufiohsdrdie il inQRH s applica BGR ifchalingints,
sol ytions, a need continues to exist in the art for

c 8&tacepgclnt.and afhegitesolints myclsenatinasaray bapplisg through

dosidud BhBic SR techfigdes 1A rding pla9Me il cdaBHE lah Brushing or
characteristics, and viscosity recovery tines.

s trdking, andmp generlls forheleted toomtiinizg theahtended feshaiges. Improper
AghtRR S may 1ed to WS IAREMAQ AR il g 098 a0d @33 dripping

of the surface coating solution during application. Such issues are of particular

significance in water-based coating formulations, such as latex surface coating

solutions.

[0003] An example of a latex coating formulation is provided in U.S. Patent
5,550,180, The latex formulation or composition includes as a theology modifier,
boehmite alumina having a crystal size (020 plane) less than about 60 angstroms and 2
surface area, when calcined to gamma phase, of greater than approximately 200 m¥g.
The boehmite is present in an amount to modify rheological properties of the
composition, to have a relatively high viscosity at low-shear and a lower viscosity at

high-shear.

[0004] Despite advances in formulation of surface coating solutions, a need continues
to exist in the art for cost effective surface coating solutions having desirable sag
resistance, flow and leveling characteristics, and viscosity recovery times. As such,

improved surface coating solutions are desirable.
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SUVMARY [ 0005] One enbodi nent of the present invention
is directed to a surface coating solution having a
surface coating base and boehmte particles provided
Wwé 2003800357 face coating base. The boehmite pgiiicles, 1.1
conprise mainly anisotropically shaped particles

havi ng an aspect ratio of at |east 3:1. [0006] Another
enbodi nent of the preserSUMMARYion is directed to a
surface coating solution conprising boehmte

PE0a0ST Das eabyljthdns bifthe prasent ifveatidSio Uirpdead hiyfachaptitg
parti.cl es having an _aspect ratjo of at |east S:télﬁfggd a
| SPGB hayinga Auiiash cosfing basp andshoclpite magfictsAptodided Inlersyrpeea
MRbiig bede, TRE HcARitOpRICIERASRIpAQEEAINY aREBBREAlsRIped S

al so provided. The nethod includes activating

b periigics bavingraniagnegtgatiopifablesst 3. acti ve sol ution, form ng
a grind solution using the active solution, and

T 60w P AnSh&RbbAMR EMR RSP RvétRioR % dirB&ed Bhistiace coating
solution. The boehnmte particles conprise mainly
anplyganraepipgsing Yoehmippagticlgsaompudiegmaigy pfisgepicabt shangd

ek Eh AR B e PP o R R BB
Finéontetedepi ct s rheol ogy stability for exenplary
enbodi ments of coating solutions. [00091 FIG 2

deqy r i ' Vi Or
o T} & e REREDE Y LORRE L SR B AR i B, The
L arediod irshgles s vaing hasdmite paréxlentp [fenmanactistisolgtiey Fathing .
DETA| L DESCRI PTI .O\l(éOOll% ?ccordin .to_one.. ino th
e SUBHICHERE U378 PRECTST SLUIRP: T EREREATO e PERE Y ustng the
kS) gﬁ?]ﬂ éoﬂﬂioh.STheﬂi’olthi&qﬁrﬂcﬁbgbcaﬂlﬁtﬁb uﬁﬁﬁy aisﬁﬂqﬁc’taﬂlg sinped ﬁn d
oehmte particles provided in, the _coating ase. The
bBERAFS é"ﬁﬁfeﬁoe%@f@ﬁ@“asﬁ%ﬂ Py e Sorprosisdnsdod Aoy
apkss@bdgopi cal ly shaped particles having an aspect
ratio of at least 3:1, and include needl e-shaped and
pl at el et - shaped particles, and conbi nations thereof.
The coating BRIBFDESCREYTIGN ©F THE DRAWINGS

[0008] FIG. 1 depicts theology stability for exemplary embodiments of coating

solutions.

[0009] FIG. 2 depicts shear dependent viscosity behavior for exemplary coating

solutions.

[0010] FIG. 3 depicts Lancta sag resistance for exemplary coating solution.

DETAILED DESCRIPTION

[0011] According to one embodiment of the present invention, a coating solution is
provided that includes a coating base and boehmite particles provided in the coating
base. The boehmite particles are generally composed of mainly anisotropically
shaped particles having an aspect ratio of at least 3:1, and include needle-shaped and

platelet-shaped particles, and combinations thereof. The coating solution may have
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-2 WD 2005/ 100491 PCT/ 11S2005/ 012037 properties such
as sag resistance or flow and | eveling characteristics
desirable for particular applications. [0012] The

\gg%dqﬂ%g.pl ution and coating base may be wat gf qﬁ?ﬁﬁﬂ/ﬂlzon

ased solutions, such as paints, enane
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boehmte, typically being Al aving a wat er
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exerrpl ary enbodinent utilizes boehmite particles
c Ghprnamenphydmte doisedbaren tajadedcesudabrsbmits yAREIRR havi ng

a oAb RSke SHriBASH e%ed% alcaﬁﬁ&a BB, RAROREBLES Slloidal
preferably from50 to and nore preferably from

16Dbming moDbydrpia (GAMD earrgclesr'ﬁée Hpehmits ipamislepiaclydnanialyl ar
t gnlgéﬁ%plcglrf&gghgpé%rp%r&cl@g,l A8 dshe SRR %isatetlé? fike particles, which

are generally dispersed in the coating base.

[0014] One exemplary embodiment utilizes boehmite particles comprising
anisotropic, needle-shaped crystals having a longest dimension of at least 50
nanometers, preferably from 50 to 2000, and more preferably from 100 to 1000
nanometers. The dimensions perpendicular to the length are typically each less than
50 nanometers. The aspect ratio, defined as the ratio of the longest dimension to the
next longest dimension perpendicular to the longest dimension, is generally at least
3:1, and preferably at least 6:1. Additionally, the needle-shaped particles may be
characterized by a secondary aspect ratio defined as the ratio of the second longest
dimension to the third longest dimension. The secondary aspect ratio is generally no

more than 3:1, typically no more than 2:1, and oftentimes about 1:1. The secondary



50 nanoneters. The aspect ratio, defined as the ratio
of the longest dinmension to the next |ongest
di mensi on perpendicular to the | ongest dinension, is

VG hREShy, at least 3:1, and preferably at '%@%hw@m%numw
Addi tionally, the needl e-shaped particles mayb

characterized by a secondary aspect ratio deflned as
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partlcles have a surface area, as neasured bg t he BET
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o GRS e e N HAHFE B 146 O e PR on o e Text
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n@¥feratlppideast O:4i Fter g %%QSH%WEHPE%‘F%‘EGSP the RArIFIGHYE st

d I gemry%naﬂ #hd @Fc defdlly parallel t8B&h oBk£ FigthePdYinRk tegAddlet
Furt her, the opposite mmjor surfaces of the
paqurpb@logg ofithg particles. In addition, the platelet-shaped particles may be
characterized as having a secondary aspect ratio greater than about 3:1. The platelet-
shaped parﬁcleé generally have surface areas, as measured by the BET technique, of

at least 10 m%/g, and preferably from 70 to 90 m*/g.

[0017] The platelet-shaped particles may be produced by hydrothermal treatment of
aluminum trihydroxide raw material loaded with boehmite seed crystals. Asa
working example, an autoclave was charged with 7.42 1b of Alcoa Hydral 710
aluminum trihydroxide; 0.82 1b of SASOL Catapal B pseudoboehmite; 66.5 1b of
deionized water; 0.037 1b potassium hydroxide; and 0.18 Ib of 22 wi% nitric acid.
The boehmite was pre-dispersed in 5 Ib of the water and 0.18 1b of the acid before
adding to the aluminum trihydroxide, remaining water, and potassium hydroxide. The

autoclave was heated to 185 °C over a 45 minute period and maintained at that
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generally planar and are generally parallel to each
other, further defining the platelet norphol ogy of
the particles. In addition, the platelet-shaped

WahhdsGh@s, My be characterized as having a %Qﬁﬂﬁg
aspect ratio greater than about 3:1. The platele _akﬁlun7
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tggggrature of 65 C. The resultant mass was crushed to
I
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coating solution containing polar solvents and/or

pGRiiveT wifaie: 398 ammepliey camPRBES, suctas arBoRRBdYABRIde ol opfe
g&rﬁ%}g%léﬁ eRBbAitnEhtSHe Bf%-'sﬁkﬁf H&38ty5! SR EFelePihan SPYBYRE low

treatments rmay Inpart unique properties of
t sbeas wisepsitin wuchs ot gxeatenrditinBDGaf fhedowishear wisewisity yThe davet
ar, [ ' [ ' l4i: [ .
P eel AR RS Yo SR8 Be Fretefea L0 Bl B Rt R A Rcosiy
surcharel dt i@htped boehm te particles may exhibit a high
| ow- shear viscosity and a conparatively | ower

i BSIBE Rt e IR RUAA il e Ry 0figal line

b eomghygrageafGAM) feativlsahayt doostigate between about 0.1% and 20% by
weight of the coating solution. For example, the boehmite particles may constitute
between about 0.5% and 10% by weight of the coating solution or, in another
example, between about 0.5% and 2% by weight of the coating solution. The solution
may have a basic pH such as a pH greater than 7, for example, the pH may be at least
about 7.5, 8.0, or higher.

[0020] The coating solution may also include water-based thickeners such as clays
(e.g. , nanoclay Actigel-208), hydroxy ethyl cellulose (HEC), modified HEC, and
other water-based rheological modifiers. However, according to a particular
embodiment, the coating solution is free of associative thickeners, such as QR-708.
Associative thickeners are those components that associate with polymers in the

solution, such as by forming complexes with the polymers.
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contai ning un-treated boehmte particles. Boehmte
particle surface treatnments may include addition of
al kali and al kali earth sulfates, such as nmagnesi um

wohddhgsgnd cal ciumsul fate, and anmmoni um cyFRAKBESH12037
such as ammoni um hydroxi de. In one exenplary

enbodi ment, the high-shear viscosity is not greater
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&%r%:f?fg:@gxgm%/é’v%esﬁ@%r l:r%\‘!c?eﬁﬁtﬁé %c‘h%? grés}étaaér%ﬁmligﬂ\ﬁ

shear exa sure
r dmeimgjcltai'aetemtgls;-ash waovew @S| 'I‘tharm‘eaeg,meestarmb, ak @@asupah

[ 0019 0 e te cles suc as in
{ nemg e AT 4D e R o e oo cRetied
pafiboginRsts, thelane@nad fetitthe RAE HeRGred Itmsétbe&re&n %ﬁﬂm i
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h’e:ccldmg thgpesoibadiment, ﬂmyomhg splmtrmlrwdeerwm"/emf Issheir

t hi cken nanocl ay

ACEF g ?g’sdES"ymﬂeSa %2;9@‘}/“?#1@%3"8@[% ul ose (EEC), rodified
HEC, and ot her wat er-based rheol ogi cal nodifiers.
HdR22E Pry tavesoredt mepstred asimestimmodmsmlﬁw €t Goatiige

TR AR S, B0E, ] FORE B PLL R

c empodimeitts, thdfet-teaBaok tl@rttfmevwis fneasiradTe bShdtMech iaemd 15

sol.ution, . such as b rmn conpl exes with the
pSYiesy dich %b%eﬁéd\é? i‘g@lﬂé}f PCT/ US2005/ 012037 [ 0021]

Wth the above | oadi ng of anisotropically shaped
b ¢esi28] Temipgitd Jobitien fornhtonchiatbangy mlnﬂmh 2 befymbditheough

desi rabl e charagct stics, such as resi.stanc fl ow
Ao R ToT iGN OF AR pion S pa o S TRty

L aD&MB padled, BSfofth abaBive RhutiBAARENg HE kdlhfhoh @erterd 15 kdbaRs
ASTM D44OO may be between 7 and 12 mls. In exenplary

e b HiERREARING sqhEioneseh 35 assaytlpreéiﬁfs@@ﬁ%ﬂlmo pEsal e to
b@eLabe8E BxAnfi d bdiBw MbhSpossible mechanism for the activation of the

solution and attendant modification of theology, is modification of surface properties
of the boehmite particles, such as through formation of salts with surface nitrates
located on the boehmite particles. In one embodiment, adding amines activates the
particles. For example, ammonium hydroxide may be added to the solution to
increase the pH and activate the boehmite particles. This is believed to result in the
formation of a soluble quaternary ammonium salt with residual nitric acid found in
samples. Alternately, alkli and alkli earth metal salts may be used, such as
magnesium sulfate and calcium sulfate, to activate the boehmite solution. In another
example, thickening clays, such as nanoclays may be added to activate the boehmite
particles. In a further embodiment, colloidal silica is added to activate the boehmite
particles. Activation may be carried out by adding substrate particles having surface
charge opposite that of the boehmite particles (e.g., colloidal silica is negatively
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The flow and | eveling characteristic as nmeasured using
test nmethod ASTM D2801, is generally greater than 6
mls. In exenplary enbodi nents, the flow and | eveling
whalassoesq stic was between about 6 and 10 ntb@Tﬂ@ym@“umn
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particles &eg,%mﬂilg% |car?sﬂr%egatlwy Y
sensitive ingredients (e.g., fragile components that do not withstand high shear
conditions) are added during the preparation of the surface coating preparation. One
exemplary paint emulsion is Maincote HG-56 gloss white enamel standard by Rohm

& Haas,
[0026] EXAMPLES

[0027] The following examples utilize boehmite particles formed by seeding a
solution with 10% by weight seed particles, herein referred to as CAM 9010.

[0028] Example 1
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interacting with positively charged boehmte
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erﬂamdbmntto 4 boeRfiogiumShyafbsidel whPaddfifro tlﬁedb‘dﬁffﬁuxhﬁ@tﬁml
prjor to introduction of an activator. For exanple a,
b&bﬁ’?ﬁntr@ was obsered. Amgmeaim hydipgide vas fip relafile gming of choice in
| nthe Sdplel ANt @onﬁﬂ&% héé@uhwﬁéroa&béé%mu"émn%oitﬁ{gb ”t'lﬁék%mng,
resulted in a higher viscosity and better stability of
t 198 geldpnanem wak predered pftéralcgranprddision n§286 ammepiym

L

[ rmmﬂduwgm,m: lﬁmﬂlﬁ#edﬁheomﬁﬁemtghd 'KHAMsskﬁhglt‘aictiVaterdﬁj(O%e

ottt eid Bekeaf pRsane L P s Pt b plis g, an

hasliting recobérg lfat@ffwa eRntdcahdsOere & foldvgtrent and ot her
active conponents. The gri nd solution is generally
prSe %[Jégp with ingredients that are robust and can
hoPEUPES high shear rates us®d during formulation
of#a@eo grl nd solution, and typaal |y includes

pi gnents, pignent di persants and wetting
3@@@9 Bl end partners, such 6;)85§I Ilers, may al so be

adeg 14 #idr 8 s@r debslesol Ut i on ofg ppf ore the preparation
the grind solution. Blend partners may include

num tri hydrate, sub cron al
aﬂ@ﬁf‘hﬁ 18%3?‘@931&&56 agmopRm HYdigwide mrEy Hit ﬁqﬁ@uaﬁtﬂgwd on
S @lleWokiatitd Sur@R kAl Yo ﬁbdhid& 8 ifcRade@ DR aAd S14EJSRE Bf the

coati ng _preparation, whi combi nes the grind
sé‘l’lﬂﬂ*qno Gab@ﬁi%h@whe@mﬁle atgrip) 7%1hm§w‘}9éa§p%hqyf The

p%lh{ﬁ@{rhgol(;@,“@@?; B4k god atex or acrylic

particles. “Typical she sensitive ingredients

e. fragil e conponents that do not wi thstand high
I[\Qi’g ]ﬂ%—%l ons) are added during the preparation of

the surface coating preparation. One exenplary paint

gmgmihm pofyndaiRea! Ricke B si@lPws Mkt £ FRRANRIncst BEsy, d
onm

an acrylic emuision designed for the preparation of primers and weatherable topcoats

for light to moderate duty industrial maintenance applications, The Maincote HG-56
formulation chosen to serve as a standard for comparison and a baseline for test
formulations was the R& H starting point formulation, G-46-1 Gloss White Enamel
for Spray Application. The manufacturer recommends the use of Acrysol QR-708 for
thickening of this formulation at a level of 2 1bs per 100 gallons of coating.

{0033] Solutions where tested using a thickener composition of 100% CAM 9010,
blends of CAM 9010 with a nanoclay, or 100% Acrysol QR-708. Blends of CAM
and nanoclay utilize a portion of the CAM 's inherent acidity and the pigment

dispersant to activate the nanoclay. Tamol 850, an ammonium salt, was tested and



& Haas. [0026] EXAMPLES [0027] The foll ow ng exanpl es
utilize boehmte particles formed by seeding a

solution with 10% by wei ght seed particles, herein
wEhREA®Eot 0 as CAM 9010. [0028] Exanple 1 - 6-\MBs2005/012037
2005/ 100491 PCT/ U52005/ 012037 [0029] A vessel was

charged with 270 grams of tap water having a pH of
8 poay)det pirtinlyactivagor) ofghemmpoaidy. GaNPDT 02 sediven salfdwe b dested

a 0
R R T S L e P
mispdiumpecalentm, br pcttah;muinem mgsemas observed. Ammoni um
hydr oxi de was the volatile am ne of choice in the

ABFR) he CRloh10 8o RUIH Mkald B ol Am¥RLR L BARSShe sadition n

on coat’l n eni n ormat’l on
p niodfomedatioh tffbdfcteal @nb @o@ﬁamddmtun chpdroixdaﬁ% wedvintheum
ydr oxi.de e uatlt of, anmmni um hydr oxi de, e ated
DR OR for ST e et fron SRS LAY seerigyen i laea o,
ba@aﬁifh mdaee@emtwmogbﬂuat%e resulting "activated"
10% OAM 9010 pre-gel had a pH of 7.29. Low to high

S cosities of this . hle r.el
> SBGL¥ipi aitnk eparPiopavas B HIL ng P GoupdS pofal fickemer
SwoBkthie, MRAWagpent if#ca @l HBlow s Qg&ccnﬁ'@e @ ﬁﬂ)&uﬁdagﬁrgs add&d &

10_after 15 sec, recovery 0030] i s believed

t H3-2 PorEdsehdBiRRizs water &@F@é@@éé? amowurf@gf Eide solution

Nivfak bdde@ & the @utioh. hﬁb@&ﬁ@r@yt £ndn8diky tﬁlcﬁen%mvﬁ.@ézﬁéd fo%orm the
produce the increased pH and viscosity of

s egmaindshof tie thckeperidenide tI@addﬁ@nf eptuagsoffirew |I44@5aitefozmt:r®

7

A T R

Thisttipe hgent Ands)S pewnds ef ‘BicRueclR{706 rusiteutdaniv dioRpla wege ddderds'

N%Jhﬂ%g‘n%d EJ? gér@d solution, which was added to a coating preparation including
523 pounds of Maincote HG-56, 4 pounds of 28% ammonium hydroxide solution, 40

pounds of bcﬁzyl alcohol, 15 pounds of dibutyl phthalate, 2.5 pounds of Foamaster
11, and 9 pounds of 15% sodium hydroxide in water. These formulations are
indicated by TEW-463 below. A second formulation followed suggested practices for
the use of Acrysol QR-708 thickener and is indicated by TEW-464.

[0036] Formula No. Thickener Composition
TEW-463-2 25 % : 75 % CAM 9010 to nanoclay by weight
TEW-463-3 . 50 % : 50 % CAM 9010 to nanoclay by weight
TEW-4634 75 % : 25 % CAM 9010 to nanoclay by weight
TEW-463-5 100 % CAM 9010 by weight
. TEW-464 Acrysol QR-708 Standard

[0037] In each formulation, excluding the QR-708 standard, the known potential
activators in the coating include: ammonium hydroxide for the CAM 9010 and the
boehmite acidity, the Tamol 731 pigment dispersant, and the sodium nitrite flash rust
inhibitor for the nanoclay.



an acrylic enul sion designed for the preparation of
primers and weat herabl e topcoats for light to
noderate duty industrial maintenance applications. The

wWhbdaEPsng91HG 56 fornul ati on chosen to serve agra&s2005/012037
standard for conparison and a baseline for test

formul ati ons was the R& H starti ng poi nt fornul ation,
Gl0U58] Fegtestias, wpihiceating Avee poplied via Bisd Byr dxpydavade 2 67 flthe

MR RGP %fs ¢ ﬁﬁpmmﬂ@d & gqﬁsc&&p xﬁmou@&uz% Jf9H

thickening of this fornulation I evel
106 1lgé¢rstmﬂsm dife actoaBirgiBar if 0938kl Slotoum; aomatwshfer Ierovlélsg ed

u 9]
oails b U 95 o RS Rl e R Hou O R S e
Q%l]kﬁ%teelBFﬁnemng)tﬁf sa¥\bistane, ﬂtanmillazylmgt etb.i mleammtatqhms
of the nher en aC| t
a1 SeRiRE peel e s R el T s affoom
mﬂma@idtnony\@mmaeswﬂnﬂ 8 WD 2005/ 100491
PCT/ US2005/ 012037 provi ded partial activation of the

P Pl Bl e SR TP e B 8

agkifotahes Wﬁﬂﬁnﬁﬁl@ked&ﬂﬂhﬁ?ﬁ%e SIIeRing Sest GOHbAEM cal ci um
or potassiumare present. |[0034] The CAM 9010 was

readil'y t| vat by the ammoni u de addition
in the fésrcﬂ%‘p’ég sel ect ed. OneAgﬁ‘gLﬁg%af anmoni um
hydr oxi deflga@gityu@e}j in the fornmul agrmiiee stability
and was npre .than sufficient to activate even the

hi ghest "1%a8YA&N evel s of the caRPEDIPA%EVal uat ed.

[ 0035] Fpmangqg;éhﬁg preparation wagm pidoi at ed using
20 pounds of total thickener. Boehmte, in an anount

i ndi cat edensi g Rasstancger cent age oPSIM PAMGAds, was

added toFﬂa,ZI%l&mﬁg of deioni zgdT¥pbARe One pound
of 28% ammoni um roxide solution was added to the

sol uti onSpﬁdbﬁEquent ly, a nanocl apSTh RWéfier- was added
to form of the thi gp@ end. In

addi ti onhg% %Jpoun%)qr%r;l Drew L- 40%Ig o%?rgr 11.1
pounds ofpeFalnGlog31 pi gnent di speASAMDS2E. 5 pounds of
Triton CE- nent, ,wetting age 5 pounds of
Ti - Pure éd%ﬁgjgliﬁ?sfsﬁ] tcPI tani um di oggmﬁé?ﬁﬁe@

This fornmed the grind solution, which was added to a
coati ng preparation including

[0040] TABLE 1, shown below, depicts the viscosity, pH, sag resistance, and flow
and leveling characteristics for the formulations. Each of the formulations exhibited a
reduction in viscosity for increasing shear rates. However, the boehmite formulations
exhibited a significantly higher low-shear viscosity than the QR-708 formulation (free
of boehmite). In addition, each of the boehmite formulations exhibited a greater
percentage drop in viscosity from low-shear to high-shear measurement than the QR-
708 formulation. Indeed, as shown by the rtheology profile in FIG. 2, the 100% CAM
9010 solution exhibited a high-shear viscosity that was less than 30% of the low-shear

viscosity, representing a marked spread in viscosities.

[0041] Data from sag resistance testing are depicted in FIG. 3. Each of the boehmite
formulations exhibited a sag resistance greater than 7 mils. Samples TEW-463-2

-10-



523 pounds of Maincote HG 56, 4 pounds of 28% anmoni um
hydr oxi de sol ution, 40 pounds of benzyl al cohol, 15
pounds of dibutyl phthalate, 2.5 pounds of Foanmaster
W#)]mos"?‘fﬂ o9 pounds of 15% sodi um hydroxi de i n W@EEs2005012037
hese tformul ations are indicated by TEW463 bel ow. A
second fornul ation foll owed s@%gest ed practices for

t Heough EEBF468cT srddtitedrezerstanps ofibeieen Bprf §2smils dibe hecdppite
b m%si

YO&M&S%%E%@&BS éggl\#/laglg?%eltmo nanocg:&l?Srn ng ﬁd“oihd
TRywlng 3b@e50nilhangOn %\@AM)@@R@S b@twnmmdd)@ xmys Owbﬂgmn 6
T@%ﬁg% 4 75 % 25 % CAM 9010 to nanocl ay by wei ght

-5 100 % CAM 9010 by wei ght TEW 464 Acrysol

QR- 708 Standard [0037] In each fornul ation, excluding
t 84217 STaich Pdatinss fohtke basbmite fmundmﬁdnaldecrae&diwiﬂt ors

OBt S risae BB R Py R R T el g

dm&m&@ seMininuées ths shevmsSa AABIERL (The figfatd &9 indewsthe CAM
itor for the nocl a 9. WD 2005/ 100491

P ?Ff?fégﬁg’? al??@ 6/3‘—'898 PoEWIAMP.  each coating

was applied via Bird Bar drawdown to a dry film

t [004H s abde-d2schrsedl dbjettintitatis fohe chidetedaleatie pdnd Agt

Vi SCOSItQ/ Wi t hout reduction of pH As urlgers ood in

t TREmIgYe, dng the; apgendsd clﬁ@l&éﬁg@ﬁ@eam SPVRIAIHC RS £ or

PEMMhEinBits, And SBERnfolihis NehidH falwltmh%esgé@&tdf %kq)resent
sel ect ed for nost facets of testing was bare cold

r Bvensign.s Ty to thegnaximgn exigpt aloved dy ﬂaé’é ithersgered! the|paRiFind
I ﬁV&hbﬁ‘S’to 64 @eterm%ﬁ'ea b ﬂlelbﬁﬁeésapeﬁhﬁm]% 1nt¥i$fe%t1@ﬁ79f fyed.

. coated panels were then ry/cure for 14
dwgw'ag clapayand theisavizalents a@bﬁh@iﬂ thtdm ses@fcteﬂ 2r imigfcbysle o
108 H uation of thickener efficiency and
{Rﬁ):fégﬁ g gtglllcr(%pg%tnsg%{ coating performance was then
eval uated utilizing the follow ng test nethods.
Viscosity (K U) ASTM D562

[0044) TABLE 1

PROPERTY ) TEW-463-2° | TEW-463-3 TEW-463-4 | TEW-463-5 TEW-464
» Viscosities
cps
10 rpm
2400 2270 2550 8920 1460
20 rpm
1560 1470 1625 5700 1300
50 rpm
896 848 940 3240 1132
100 rpm
618 580 641 2180 282
Kreb Units
. 72 68 68 72 76
ICI cone& plate
0.70 0.80 1.00 1.60 0.60
«pH 857 545 8.36 8.43 2.20

-11 -



Vi scosity (cps) ASTM D2196 Viscosity (I1Cl) ASTM D4287
FIl ow and Leveling ASTM D2801 Leneta Sag Resi stance
ASTM D4400 Fil m Thi ckness (DFT) ASTM D1186 Speed of
\‘%’%Oﬁﬁ-gwl D1640 Hardness Devel opnent ASTM mﬁéﬁusz(mgmuoy’v
Specul ar G oss ASTM D523 Adhesi on (cross-hatch) ASTM

D3359 (nmethod B) , [0040] TABLE 1, shown beEFM/ deplcts

the viscosit sag resi st nceJ flo *
| PR ﬁ“%ﬁﬁ%hct rIS%ICS For orn31at| Eac of °

the formul ationsjexhibited a reduction in|viscosity

f OFloy 9d Levali frylsishear 6r at es. However, t’he bpebni’t e 4
formul ations exhibited a significantly hi gher

| ow- shear viscosity than the QR 708 fornul ation (free
of boehmte). In addition, each of the boehnmte
fornul ati ons exhibited a greater percentage drop in
viscosity fromlow shear to high-shear nmeasurenent
than the QrR- 708 fornmul ati on. Indeed, as shown by the
rheol ogy profile in FIG 2, the 100% CAM 9010

sol uti on exhibited a high-shear viscosity that was

| ess than 30% of the | ow shear viscosity,
representing a nmarked spread in viscosities. [0041]
Data from sag resistance testing are depicted in FIG
3. Each of the boehmite fornulations exhibited a sag
resi stance greater than 7 mls. Sanples TEW463-2 -10
WO 2005/ 100491 PCTI US2005/ 012037 through TEW 463-5
exhi bited sag resi stance of between 8 and 12 mls. The
boehmte fornulations also exhibit desired flow and

| evel ing characteristics, having a flow and |eveling
above 6 mls and, in several exanples, between 6 and
10 mls or between 6 and 7 mls. (0042] Set-to-Touch
Dry times for the boehmite formul ati ons decreased with

-12 -



i ncreasi ng percentages of CAM The Set-to-Touch dry
times decreased from30 mnutes to 9 mnutes, as
shown in TABLE 2. The surface dry tinme of the CAM
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| WD 2005/ 100491 PCT/ US2005/ 012037 Sag Resi st ance
(mls) 8 10 12 12 5 Flow and Leveling (mls) 6 6 7 10
4 -12 WD 2005/100491 PCT/ US2005/ 012037 [0045] TABLE
2 PROPERTY TEW 463- %&WGB-B TEW 463-4 TEW 463-5
TEW 464 Dry Tines = Touch (mn.) 30 15 12 9 50
Surface Dry (mn.) 60 60 35 60 75 -13 CLAIMS 1. A
surface coating solution conprising: a water-based
surface coating base; and boehmte particles provided

11 A stifRe sebtih@suteR_bhAGiRase, wherein the boehmte
particles constitute between about 0. 1%to 20% by

3 eteghesed surfapecosiing kasw anbat i ng sol uti on, the boehni te
boehrH@J a'r[?dlfﬁz; cﬁ«gd\;gﬂrﬂ tT’lE ngfacg'@é gng b %Q Iw t i | E te%gr%acesdconstimte between

icle I ng an aspec
awlllélodf’/ﬂ tat R é:lerﬁ'eig;lﬁ afahd Blﬁ@cs mbaﬁmg Qﬁluh&S thd B¥ehte particles comprising

tng of .at wherein_the surface
my S Patiall e dRdiyng i speth o g edver Lhan
whcreabuhbltsur?acmdaﬁng lutibh BasSbif ﬁl@%v%ﬁ?gtdfrigle%%%ﬂ@n of claim
wherein the water-based solution furt conpri ses
Whefcﬁbﬁh§/ FHEFagE PORtRgSORNign Bascrfag tainensugrtatedhanchbutignitsol ut i on
being |l atex paint. 3. The surface coating sol ution of
claim2, wherein the latex paint conprises an acrylic.
4. The surface coating solution of claim1l, wherein
th eTmmﬁcecmag solgtismbidliion], hdmran slrowaterelsasad solatéon further
between ahout 7 and 12 m]s. surface coat| ng
comprisgs pRLYBATS R %F@M«ﬁ%tﬁmm \mq;'cke%la fex paint.
solution is essentially free of associative
t hi ckener.
3. The surface coating selution of claim 2, wherein the latex paint comprises an acrylic.

4. The surface coating solution of claim 1, wherein the surface coating solution has a sag
resistance between about 7 and 12 mils, '

5. The surface coating solution of claim 1, wherein the surface coating solution is

essentially free of associative thickener.

6. The surface coating solution of claim 1, wherein the bochmite particles constitute
between about 0.5% and 10% by weight of the surface coating solution.

7. The surface coating solution of claim 6, wherein the boehmite particles constitute
between about 0.5% and 2% by weight of the surface coating solution.

8. The surface coating solution of claim 1, wherein the surface coating solution has a set-
to-touch dry time less than about 30 minutes.

9. The surface coating solution of claim 1, wherein the bochmite particles have a longest

dimension of at least about 50 nanometers.

VTR



6. The surface coating solution of claim1, wherein
the boehmte particles constituter between about 0.5%
and 10% by wei ght of the surface coating solution. 7.
The surface coating solution of claim®6, wherein the

B 8eFhe sufisacoatizigeolution of claim 8, whereindkmbeshmite pertishas have a
% by .wei ght of f ti lution. 8. Th
tongest ineisial oty 100 Fnd 000 GomRlrte T “vherern the |

surface coating solution has a set- to-touch dry tine
| ess than about 30 m nutes. 9. The surface coating
4! The surfase codtinigrsolitioniof claim 15 wherkinehidiaspecpeativiis hatdess than
have a | ongest dinension of at |east about 50
about 6phinonet ers. -t4- 10. The surface coating sol ution of
claim9, wherein the boebmite particles have a
| ongest di nension of between 100 and 1000 nanoneters.
12. Théeurfate caaingGohition of slainyl] whereih thd bochimite {esibave a
said aspect ratio is not |less than about 6:1. 12. The
secondayyy aspesbratio of nefgreaientbamaboyt 341 ai m 1, wherein the
boehm te particles have a secondary aspect ratio of
not greater than about 3:1. 13. The surface coating
$8) Thé ourfRE cedtiigolutionbe tlairh 1] Wherbiaahdbichmde paititled have a
have a surface area as neasured by the BET technique - - -
surface ateazs meagsured by thetBRT techniquhef Etdﬁfﬂs’aﬁhndgati ng sol ution
of claim 13, wherein the boehmte particles have a
surface. area as neasured by the BET techni que of at

l142The ffute catinkZolufibe of tlafvn ¢ 8, wigadih g Wehmiik parieles have a
claim 14, wherein the boebmte particles have a

surface arparag mseasured by therBEE technigye ofas I®ET73W0BNI que bet ween
about 100 and about 350 nR/g. 16. The surface coating
solution of claiml1, wherein the surface coating

$6! The urfack e6n@rs6luBBn bPclaim l §ywiseheia theiceB@ite pirticles have a
| ess than about 15 seconds. 17. The surface coatin

surface TR ERASE bizac BT fechnigie berveiealiat 00 auiabont 330 i s
greater than 7.0. 18. A nethod of formng a surface
coating preparation, the nethod conprising:

26! Thetirfige bomtingisbmtipaof tlaire $, whertinnthe surfaet esating Selution
active solution, the boehmte particles
recovers 80% of low shear viscosity in less than about 15 seconds.

17. The surface coating solution of claim 1, wherein the pH of the solution is greater -
than 7.0.

18. A method of forming a surface coating preparation, the method comprising:

activating boehmite particles to form a water-based active solution, the boehmite particles
comptising mainly anisotropically shaped particles having an aspect ratio of at
least about 3:1;

forming a grind solution using the active solution; and

forming a coating preparation using the grind solution.



A

conprising mainly anisotropically shaped particles

having an aspect ratio of at |east about 3:1; formng

a grind solution using the active solution; and

form ng a coating preparation using the grind

sdpuThemethod b claiin 1¥)eharein Rodvating bbétintitelFartiodyae il in the active
activating boehmte particles results in the active

solutiephavingshearshinnipgshealogyt. hi nni ng rheol ogy. 20. The

base.

nmet hod of claim 18, wherein activating boehmte

particles conprises adding a base. 21. The nethod of

chai TheRethoh oF &l RASE at LTl s 96 iR addi
The nethod of gllagliltrlng’?g, mﬁaﬁﬂgg??%i ng (%égec%%p{é%addmga
particles conprises increasing pH of the active

solution to at least 7.0. 23. The nethod of claim 18,
wherei n activating boehmte particles conprises adding

D2 T80t 20 SRS il

wherein formng the grind solution conprises adding a

DeEnia BB oF Ses | Eomsreia autiaig Riphinliagariel hgomphges toreasing

pHOfﬁFctJ&ﬂ?eqwt?dnf%%ﬂe%tWer ein the coating preparation is
: ATy |

essent ree of ‘associative thickener.. 27. The
met hod of claim 18, wherein the boehmte particles

C i se be n. about, Q.5% and 2%.by wei ght of the .
oL TR a aF Sbica b8, wherol A aBas berhgHIaRaIbs somprises adding

particlfy GRSy M AR RAERT B EBNES D0, 200 A

surface coating preparation fornmed by the nethod of
c&fiﬂl& r f%i . . . . ; .
. The method of claim 18, wherein forming the grind solution comprises adding a

pigment.

salt.

25. The method of claim 18, wherein activating boehmite particles comprises adding a

26. The method of claim 18, wherein the coating preparation is essentially free of

associative thickener.

27. The metbod of ¢laim 18, wherein the boehmite particles compri_sé between about.

0.5% and 2% by weight of the coating preparation.

28. The method of claim 18, wherein the coating preparation recovers 80% of low shear

viscosity in less than about 15 seconds.

29. A surface coating preparation formed by the method of claim 18.
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