i
WD. 98/ 45355 '
PCT/ US98/ 06592 . -1-

CELLULCSE d'd5/fsazs URRI ES - +Field of the Invention PCT/US98/065%2e
present invention relates to slurries of water soluble " polyners. More
specifically, the present invention-relates;to slurries of - wat er

sol ubl e cellul ose ethers in oxygenated, orglanl cC carriers.

Background of the Invention Cel | ul ose ethers have been used
commercially in a variety of applicati ons. Typi cal i ndustri al
applications for cellul ose etGBILULOSE BHFHBR SLAIRBIKH| e, use as

viscosity adjusters, suspension aids, oil field: drilling-and
fracturing nmat el of ¢HRTHwWIhtibpa™Oters for siliceous substrat es,
e.qg., glass panels and ceram.cs, coating materials for | astic and

met al substrates; prﬁ‘heqinesmt:mvemtﬂm reldtdnid slruurgles of watenisehibdes, e.g.,

wal | board conpound and | gtex grqut additive. pl cal _ erso aI car
applications i nE‘P gRerss FLOEs SPgEc alg}'m APV%HWI‘ relatg§5g 4e8 0
conposi ti ons, | e shanpoos,
condi tioners an 2 0irS 8+1%i@9é]fxﬂo§§e9h&rs%% 58 ugaer BF - cel | ul ose
ethers is i.n the latex industry where the ceIIuI ose ethers are
utilized as thickeners. In Iatex palnt cel lul ose ethers generally
provi de excel | ebagkig 3010 ;z-,-'= ot her properties while

bei ng substanti aII y t{;ﬁq& O%ﬁﬁ%?h@é’ ee used mn%gr{ef&q n%i and. goalfesci ng
agents commonly used such
as for exanple, Eﬁﬂ&&ﬁgﬁé hm \Aﬁiﬁﬁﬁial applicatitds ﬂ’f%@ﬁﬁl@é edsas dry

powders. The fin conposi conprise the cellulose ethers

are often Iiqui ﬁﬁ:lui[@,efodrey:anqy]dﬁuwlas wscosﬁgeidju‘stei'e stdpensian eidgpikal | y

I ncorporated into the_final |jiquid nposij tions by the fornul ator's
of the liquid pAsldriling anddxactyring matenals, adhesion promoters for siliceous

~ substrates, e.g., glass panels and ceramics, coating materials for

plastic and metal substrates, protective colloids and building
materials, e.g., wallboard compound and latex grout additive. Typical
personal care applications include, for examplé, pharmaceutical and
cosmetic compositions, e.g., ointments, skin creams, lotions, soaps,
shampoos, conditioners and the like. | _

Ope predominant use for cellulose ethers is in the latex industry
where tﬁé cellulose ethers are utilized as thickeners. In latex paint,
cellulose ethers generally provide excellent thickening efficiency and
other properties while being substantially inert to the latexes, -
surfactants and coalescing agents commonly used in latex paints.

‘Cellulose ethers, such as for example, hydroxyethyl cellulose,

| are generally sold as dry powders. The final compositions which
comprise the cellulose ethers are often liquids. The dry powdered

~ cellulose ethers are typically incorporated into the final liquid
compositions by the formulators of the liquid products. In general,
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are nore djffi % to nmeasure, dissol ve,'-transfer and store 8/06592.
i b PEDRS)

| i qui ds. ast, liquids generally dissolve nore snoothly and are
easier to transfer, i.e., can be punped, than solids. Aqueous
slurries of cellul ose ethers have been progosed whereby hi gh
concentrations of salt,. e.g., sodiumformte, potassium carbonate or .

di am”moni um phosphate, are used to sufficiently reduce the water

solubility of tdgdeelrkUhesedifiealt todnBasie] Aidsolvs RRaARERR J3id Sirk thase
ether particles in the carrier. However, such salt-containing slurries

have not achi eviquidsddamosdrasts Hquids gendrallyxdissolvetmgre smovthlyl and are

the latex paint industry becauyse the high salt. -concentration in the

slurry is del eteASIIUED ETENEIRT, 1-Bn P than, “the salt inpairs the

weat herability, adheg] rel. '

recbrar ol y. ) ooy B G o oFEURGA N el bV bR lped whoreby
not require thexightoplceRt:@lici@sfwalt, 5.0 wdohmSrindts, potiesium cdrbogate
the cellulase ether. In addition, it is desired that the slurries provide

hi gh concent r atérodigmmogiymgphoesphate,ane wed ko gfficientdy meduey theywater
cellul ose ether.  11..i.s fyrthe esired that t other ingrediepts in the
cTurry e o " dobubiley afthe sa ity 1O Bravids A Frstensich of eftidoss, |
conposition in ' [suar LS _&m%

| nvention éng‘"f?)a&']t'iglye%t eméréesen?p!}g%%%’?rér?}mglsgrlﬁl es o ng%ua'?%ge
ethers and ©~  havenocadseved ovidespaead wedintheptekRdndabtry| paetiealaaiy are:
provi.ded. The cel lul ose ether slurries of the present.invention-
conpri se -a cel |hedaéex pant indusiry herauss @ﬁ}g&%ﬁéﬂ@@%’éﬁﬂ@%éﬁ@@r whi ch
i's substanti al l . . olyve . . re B
cellul ose et heréig?la{]%r%%le%%n?‘ﬁseéo m’e ﬁha%@%ggtheaﬁﬁ\lﬁé#{ ggﬁh‘ggﬁﬂb%n irigf)glrl 8d to
‘be substanti al | wehtlf@abilitygladhesidn and watéf@distance of the coating.

Accordingly, improved cellulose ether slurries are desired which

do not require the use of high concentrations of salt in order to disperse
the cellulose ether. In addition, it is desired that the slurries provide
“high concentrations, e.g., 'greater than 30 weight percent, of the
cellulose ether. It is further desired that the other ingredients in the
slurry, e.g., the carrier, be compatible and béneﬁcial to the final
composition in which the slurry is employed.

Summary of the Invention
By the present invention, slurries of cellulose ethers and

processes for making and using the cellulose ethers are provided. The
‘cellulose ether slurries of the present invention comprise a cellulose
ether and an oxygenated, organic carr’ier.which is substantially a non-
solvent for the cellulose ether. The cellulose ether slurries of the
present invention can be prepared to.be substantially free of salt.and

water.
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i nvention conprise ingredients, e.g., the oxygenated, organic carrier,
thi ckener, surfactants and the like, whichgare comonly used in the
preparation of |atex conpositions, e.g., paints. Mreover, quite
surprisingly in accordance with the present invention, the use of the
organi c, oxygenated carrier can provi-de significant perfornmance

advant ages in | at ex Quitemdvansageeuslyothee e efher shariesf theinngsent
other carriers,, sucgpas for. exanpl.e. .hydrocarbons. reover, .the .

cel | ul ose et herin¥ERRPASOMpTisg Ingredicnts, ?'r%’/’eﬁ}q T R 5&’0% ¢ carner,
fornul ators or 63 atefth! bEHRBGE L OSbBkbOR 1A a2 Kol GHIAT B¢
manpower requirenments as conpared to using cellulose etherS in.a dry
powder form  preparafiohaflskxd@mpogitions, ek. tpuintsivMureover, quite

Cel lul ose ethers sujtable for use in accqrdance wi.th the present

i nvention i ncl swrpsisieglyrinaaccesdanes thg presemfiipeention thense of the ose

B s
hydroxyet hyl nmejdudntagbs ih Palx dovspeRitiehs ¥ cﬁmﬁm tordlivties ehade @Sthe

and the like. Preferred cellul ose ethers inclu ydr oxyet hyl -cel | ul ose
and et hyl hydr cothet legtriers, Isuchss, for example, hydricarhonsu dMbreavens theui t abl e -

for use in accor ce wi,th the. ‘present, i nventi on co i se ethers
preferably havi?éfgoﬁ%g%%ﬁiwes of the 81&?% %@?nﬁﬂpé‘éﬁlﬁ"n"%i cally, the
et her substitu ' [ ' . : li%ffﬁlei t he
cellul ose wt he%n éﬂﬁ%%@%&%ﬁgﬁcmmy m%@?%ﬁ?ﬂf@%ﬁ%@?%ﬁ?%l e. %
amount of et hermampstvelr tetyoirensents as coniypiethtd Wsingwelhlloss ethdrstia Hdapd

preferably fromabout 2 to 4 noles of et her substituent per nole of
cel | ul ose” et herpowder f&m.det ai | s -

Detailed Description of the Invention

Cellulose ethers suitable for use in accordance with the present
invention include etherified derivatives of cellulose. Typical cellulose
ethers include for example, hydroxyethyl cellulose, hydroxypropyl
cellulose, methyl cellulose, hydroxypropyl methyl cellulose,
hydroxyéthyl..methyl cellulose, hydroxyethyl carboxylmethyl cellulose,
and the like. Preferred cellulose ethers include hydroxyethyl cell}llose
and ethyl hydroxyethyl cellulose. -

Ether substituents suitable for use in accordance with the
present invention comprise ethers preferably having 2 to 4 carbon
atoms per molecule. Typically, the ether substituent is derivatized
onto the cellulose by reacting the cellulose with an alkylene oxide,
preferably ethylene oxide. The amount 6f ether substitution is
typically from about 1.5 to 6 and preferably from about 2 to 4 moles of
ether substituent per mole of cellulose ether. Further details
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concer ni ng_t he manufacture of such cellul ose ethers are kno )

t hose ski Ig'T"Qd’ 8{4585Fhe art. - The nol ecul ar wei ght %ﬁ%ggmssm
cellul ose ethers suitable for use in accordance wth the present

i nvention typically ranges from about -4-10, 000 to 2 x 106 grams per
gram nol e and preferably ranges from about 70,000 to 1 x 106 grams
per .gramnole. As used herein, the term "nol ecul ar wei ght" neans

wei ght average ppl hiﬂi* Pﬁhléqﬂsﬁ S8l | kg ht
aver age nol ecul ar vvel g tﬂ\? ce‘ffa ose et gPScelllﬁeée are En@ggnmg)ﬁhose

skilled in the ghése dkitledrinftherard. met hod for det erm ning nol ecul ar
wei ght is low angle lLaser |ight scattering. The Vi sc03| ty of the
cel lul ose: ethers typﬂ@&l chﬂﬁ%weighﬁﬁ%iﬁ&ﬁelhﬂ?%ems switable Zox R e,

f bl f- b 100 000 U I h ]
Pl carod oo aCamtante b K PRodeiti oy BIGLE; paneps bt AB6SE
viscosity of a g ﬁo«myﬁk msngflgokflel Wﬁ%l@hh&%r@ferh’ﬂﬁr%éé@ﬁom

~neasured at 25[err]C-wth a conmeter. Such viscosity
neasuyring: t echniabuat 76,000kvolw 10§ gramsper gramamelaieAs nisedhereinySheiterm D

2364-89. The ave article size of ¢ cellul ose,ethers |

critical, but mﬁ?@ﬁﬁ?ﬁmeygh mmmelghbevmgfoae %@W@@MM
preferablyfro thers
may be substltu ed \M{ﬁ\Qn or%m e(}ﬁﬁemolf?cgl vﬁe]ﬁhcugﬁgstléue S. sSuch '

hydr ophobi ¢ sub&&ekn@mﬁt@ﬂmsbrymedmthe a!ra Uﬁépi‘éfeﬂ%ﬁ fgphedfdy conprise
al.kyl, al kene, aryl-al kene or ary ?ﬂﬁups havi ng about 8.to -

24 carbon atons dpternnmmgma@lec@m'wvelght is lwmngéﬁ exdight snadtenieg. The

cellul ose ethers.are. de nt )
4,228, 277; 5, 1251%98HY §%§e§$‘ﬂf§§ et %B%%ranges Frog by g%&ﬁ 608 5 o
384 167 BL. centipoise, pﬂ_éférﬁﬂ?qi-éﬁltﬁbdift 1600/64 3000 coRtiPyibe MaRise
substituents on the cel | ulose ether is typically fromabout 0.001 to
0.1 and pr ef er abtierwisenindicated)\@sogdetbBerein the term "viscosity” refers to the

PCT/ US98/ 06592

viscosity of a 1.0 weight percent aqueous solution of the polymer
measured at 25°C with a Brookfield viscometer. Such viscosity
measuring techniques are known in the art and are described in ASTM
D 2364-89. The average particle size of the cellulose ethe-rs is not
critical, but is preferably from about 0.01 to 1000 microns and more
preferably from about 50 to 400 microns.

The cellulose ethers may be substituted with one or more .
‘hydrophobic substituents. Such hydrophobic substituents are known
in the art and typically comprisé alkyl, 'allkene, aryl-alkene or aryl-
alkyl groups having about 8 to 24 carbon atoms per molecule. Such
hydrophobically-modified cellulose ethers are described, for eﬁzample,
in U.S. Patent Nos. 4,228,277; 5,120,328 and 5,504,123 and European
Patent Publication 0 384 167 B1. |

The substitution level of the hydrophobic substituents on the
cellulose ether is typically from about 0.001 to 0.1 and preferably from



- 5- about 0.0'04 to about 0.05 noles of the hydr ophobi ¢ substi tuent

per - nol e of cellulose ether. Mre than one particul ar hydrophobic
subst i tue'ru, g ? substituted ento the cellul ose ether proycgfistosbesn2

t he total stitution level is wthin the desired range. The
I oni ¢ character of the cellul ose ethers of _the present I nvention is
not critical. It is typically preferred hoRever that the I oni ¢ charge
be anionic and nore preferably nonionic. Cationic cel lul ose ethers
are often undesirable in | atex conpositions since they can cause

aggl oner ati on gibult!0M004 ke abonat 005 mwieoof the hgdeshllis substituentgper ani oni ¢
pol yacryl ate di spersants, anignic _nmaleic acid copol drspersants
and sodi um sul froglecaf; qebltvéosmirmt Moze thaw eneapsgicuiar hydrophghia

conposi tions. Furt [ tar S C h tJd tuept s anq’1 thods
For "o i ng (PPSPOPRE oath pAAHEpERhbed Pui Pl S0Fobd CBhr Bitideq £
t hose -ski I>/I eg R tt%aPéﬁbstxtuhonlevelmwﬂlﬁn%b'd& #idpy, derivati ves of

the pr esent |nvent|on are wat er - sol ubl e. As used herein, the term
"wat er - sol ubl e" nearlEhe hmlccharacmrofehebenul;rsemtharsiobtlzéprmm at least 2 -

grans of the cellul ose .ether derivatiye ar é_ggl ein ﬁ?rams of
di stilled vvaterméfﬁntlgfléﬁrqo@jmai It 1s tyme WEYeE aB

Subet i tuti on oroPHChaEe i afitala ﬂéﬂéi%élgeferablr AR, DALY o

llevel of the hy@diRpbbétheyyBgb ioftedNinsdesiPable in latePE@RPOSitiokRr4ince ¥Reyf or -

varying the water solubility of cellul ose ethers are known to those
skil-led in the cartcause agglomeratmmrmlthﬂomulatlbmmb(mhlbma)mﬂiﬂnts; n the
slurries. of the present. (i}ﬁgn |sty |.caII roma out to 75
wei ght percent, egvépé?%'ﬁlliplyacry ?’gj’rﬂ"l é’PB@ Mehpr e

preferably frony; gl.ga wlfiBh ﬂ:{tgm ably -
from about 30 tog‘g n%Q aiﬂ)dggdnmrl)esrcent&ﬁ%ase on t ta vver gﬁ% of the
slurry. Vl@t@:Bbdaﬁ@B&tmns Further details concerning the substituents and

PC.JT/ US98/ 06592 methods for modifying the ionic character of celluld_sg ethers are
known to those skilled in the art. |

The cellulose ether derivatives of the present invention are

" water-soluble. As used herein, the term "water-soluble” means that
at least 1 gram, and preferably at least 2 grams of the cellulose ether
derivative are soluble in 100 grams of distilled water at 25°C and 1
atmosphere. The extent of water-solubility can be varied by adjusting |
the extent of ether substitution on the cellulose ether and by
adjusting the substitution level of the hydrophobic substituents, when
present. Technigues for varying the water solubility of cellulose
ethers are known to those skilled in the art.

The amount of the cellulose ether in the slurries of the present
invention is typically from about 1 to 75 weight percent, preferably
from abouf 5 to 60 weight percent, more preferably from about 20 to 60
weight percent and most preferably from about 30 to 50 weight

percent, based on the total weight of the slurry.



Cel lul ose ethers suitable for use in accordance with the present
i‘nvention are comercially available from for exanpl e, Union Car bi de

Cor porat i ury, CIT. The oxygenated, orga Gbslo
sui tabl e ‘?’g’r”@g{e@. n accor dance with the present i nvenrpfclcron {n ude
~any oxygenated organi ¢ conpounds - whi ch are substantially non-sol vents
for the cellul ose ether. As used - - hefein, the term"non-solvent" means
conmpounds whi ch do not dissol ve or substantially swell the cellul ose.
ether. Preferably, the oxygenated organi c solvents will conprise from
about 2 to 12 car bogeRhRER dtBbrs suitabl®lofisedn accordance with ¥ praddhy, the
oxygenated, organic carrier Is selected fromthe group consi sting of
ket ones, car bonmrentmnemtee:r(nnmscmﬂyedmluhle fraphy ford example, dimiensCarpideol s
and m xtures thereof., Exanples of_ suitabl e oxygenated organic
carriers incl uderneratiqas Clﬁt hyl et hyI' ketone “met hyl - “i-butyl

E:? ggﬁat anngetew;l @Rg S%g%%ona[&)%g%a@gés&g@%% as e&ﬁ% use in aé{%%%t?e' and

n-propyl propi gnd the ht Fheatohs, ﬁ@hiﬂeaény?oxygenate‘atdl@&mmh aaadst e,
e:g., ethyl CELLOSOLVE[err] acet ate avail able from Uni on Carbl de

Cor por ati on, Dahinlr gre Stbstaintially nom-sglvents forthebcellmlose etherst Asmsedet at e,
e.g., EASTIVAN[ rrl acetate av e from East
Company, K ngs GFein, The SOFTL AR FOTRPE eans fomboais which d6 Hot dissolve

t t hyl -
f ; l)ﬁEagt man m ca?ﬂgéhlmgan m@%g&%&ﬁﬁ e.];%e:g. Pﬂ%ﬁﬂlyﬂtﬂé : kg fited
avail abl e f rormigms&l&ehtslwﬂ@bmyMG from Bbotiti2\to X2Tcarbon-atoms per

propanedi ol - nono- 2- et hyl hexanoate, e.g.; SER-ADerr]. FX 511 avail abl e |
from Hul s Arrerm?éeqlﬂ ., Sonerset, NJ; .glycol .ethers such as

di (propyl ene gl ycol b I val | e from
Uni on Car bi'de Corpo %’ &&%ﬂ) %ﬁ%oﬂ&%ﬁhd #%%%%5?%@%)5 Séclghe% ?é%laﬁke

WO 98/ 45355  group consisting of ketones, carbonates, esters, ester alcohols, glycol
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e.g., propyl PedRas@lyeolsjand miktires themerExamghsxrﬁmutable oxygenated
, organic carriers include ketones such as methyl ethyl ketone, methyl

i-butyl ketone, and methyl n-propyl ketone; carbonates such as
propylene carbonate and ethylene carbonate; esters such as ethyl
propionate and n-propyl propionate; esi;er alcohols such as 2-
ethoxyethyl acetate, e.g., ethyl CELLOSOLVE® acetate available from
. Union Carbide Corporation, Danbﬁ_ry, CT, diethylene glycol monobutyl
ether acetate, e.g., EASTMAN® DB acetate available from Eastman
Chemical Company, Kingsport, TN, 2-ethoxyethyl acrylate, 2,2,4-
trimethyl-1,3-pentanediol monoisobutyrate, e.g., Texanol™ available
from Eastman Chemieal Company, Kingsport, TN or UCAR® Filmer
IBT, available from Union Carbide Corporation, Danbury, CT, 1,2-
propanediol-mono-2-ethyl hexanoate, e.g., SER-AD™ FX 511 available
from Huls America Inc., Seme_rset, NJ; glycol ethers such as
di(propylene glycol) butyl ether, e.g., butyl PROPASOL® available from
Union Carbide Corporation, Danbury, CT, di(propylene glycol) propyl



Corporatlon Danbury, CT, di(ethylene glycol) butyl ether, eg., butyl '
CARBI TOL[err] avail abl e from Uni on Car bi de Cor poration, Danbury, CT,

di (et hyl eg%dﬁll%gg_},l) propyl *ether, e.g., propyl CARBITOL avaptpiekes/éesem
Unt on Car rporation, Danbury, CT, ethylene glycol butyl ether,

e.g., butyl CELLOSOLVE[err] avail able froméUni on Car bi de Cor poration,
Danbury, CT, ethylene glycol ethyl ether, "€.9., ethyl CELLOSOLVE[err]
avai.l abl e from Uni on Carbi de Corporation, Danbury, CT, diethylene

gl ycol nono-n-hexyl ether, e.g., UCAR err] Filmer ECH, available from

Uni on Car bi de @mmeag;pmpymammsmw awlahld‘tﬂa&ognﬁndonpﬁerbﬂde ' ether,
e.g., DOMNOL[err] EPh a bl e o] | and,
M .. propyl ene &loyperatitn \r@?n ‘t‘%ré'f H;éga‘ g&@bb}!@mﬁ% e.g., abI e’

I:Ilr(r)rg]t %\IN g{]ﬁ?r) an gl yr%‘]a((ﬁ} rﬁj?lﬁol\ﬂg ﬁf’%ﬂh%@ﬁec?rporati(oﬁ @Wo s’ such

as hexyl ene gl H@@hhﬂéﬂe@&édlﬁ?ﬁoﬁbﬁthbr, d.Be 3iropyl CAImmmﬁéﬁilﬁlﬁlle\@m
many of which are used as coal escing agents’in | atex paints, are

descri bed, -f or UnigmfParbidg CarporatiesuBeubuiy, G’E‘dethylene glycalibutykethen i ngs;
56, No enber 1989

carri e\r/ sui t abPe&- fb?tﬂs%EwOSOLvﬁﬁﬁﬁéﬁée& %%rbé‘i’?]& m?/%}f‘?lbn is
t ypi cal | fron?mﬂlgz QESE arpebout
B%pt o] 80y\/\/e| ght” ‘percént 'Ii%t):ﬂ?lene glyc&‘fsét?%tl ?en%Fn about tob;"a' wei ght

percent and nosaivaflablefrobl Idrﬁonrﬁtarblde Gnl&putaﬁ@ntloaﬁﬁuml QT dijethyterie based
on the total weight of the slurr articul ate, thickening .

agent s su.tabmytmlw-nrhwé éameengGAmFﬂmew GH; avadlable &ramon-
| ud | | wh f HCL thi.gken the .
|7l e 2 DA A bRk nB e 1S biBeme e BHLIRT  e

cel lul ose et he'éth@f & &r BOWANOIE EPWI% 6@ Dew! CRedéal Company,
t hi ckeni ng agent w I have the abiTi ty to greatly thicken the carrier

and/or to ‘Midiaod, NH3pBopylene glycol phenyl ether, e.g., DOWANOL® PPh .
PCT/ US98/ 06592 coat

the cell ul ose &VHQPW$§P%P°B? Q@Qﬁ?ﬁcﬁb(}?ﬁ%‘?‘i%lw M, tIHQnQ%IW ose :
th d t
r ofer abl y. t na 186 B/cbedanBi dPher) ShPdieliink N RE ALY ﬂ?%?ﬁ'm.on

and glycols such as hexylene glycol and butylene glycol. These

oxygenated solvents, many of which are used as coalescing agents in
latex paints, are described, fbr example, by A. J. DeFusco, in Modern -
Paint & Coatings, 56, November, 1989.

The amount of the oxygenated, organic carrier suitable for use in
accordance with the preseht invention is typically from about 25 to 99
weight percént, preferably from about 30 to 80 weight percent, more

 preferably from about 40 to 75 weight percent and most preferably from
about 50 to 70 weight percent, based on the total weight of the slurry.

The particulate, thickening agents suitable for use in accordance with
the present invention include any particulate materials which can function
to thicken the slurry, and are compatible with the slurry and nonreactive
with the cellulose ethér. Preferably, small amounts of the particulate -
thickening_ agent will have the ability to greatly thicken the carrier and/or to



conprise materials which are insoluble in the carrier and preferably
donprise at |least one particulate netal or netalloid oxi de powder, such as,
for-exanple, silica, alumna, alum na hydrates-or clay, e. ' ’
mont mor i | YORBUEES attapulites, hectorites, and_bentonites,ggﬂﬁm%¥§¥ﬁ?es
thereof. The particul ate thickening agents may be hydrophilic or :

hydr ophobic, -i.e., surface nodified with -8-hydrophobi c agent. Suitable
particul ate thickening agents are conmercially avail able. Exanpl es include
organobentonite clays, e.g., BENTONE[err] SD-2 available from Rheox Inc.,
H ght st own,  NJgoah 4B ¢ellitisaRithbl ¢hetdby hreventing §iAkRtiBcatibhef the¥eulose
avai |l abl e from Cabot Corporation,” Tuscola, IL, fumed hydrophobic,
silica, e.g., ¢hBr@uring exteSidedeperiodeSefiimensaih adpdaringstofageand transit.
Cor poration, Tuscola, |IL, and. attapulgite, clay,, e.q., ATTAGEL[ ery.

o P Dihig ytinmﬁhq;> & 'th

avai | abl e frorktefgeabls, the nartieylata thickening aggnts use roRentJgren

t hi ckeni ng age LR - i .

invention. &tmﬂ% e?&.ﬂ%ﬁ%ﬁf M%&%gﬂgﬁkp& i%s]t ?g?)%%zgﬂpfl}egeemg%genat ed
organi c carri egorhfrise at leddtdiespartidulate hiethlor aittallord oxidePdwder, suehum, | v
obt ai ned by di spersing the t hi ckeni ng agent under hi gh shear _
condi tions. Sifoplexanmmle, siliea; ahimingy alfimina hydxages bi: clagniergy, agent and t he

Fuid i Scos! Upomgmordlnnites, aftatiniyssy bectorites,and bemontfes 2ot Tigbires
fl'ui d vi scosi t x

suspended cel | : @) Lo ar. m xer
is preferred i%ﬂe?ﬁgf'ﬁ@%?%??@#fgﬁhﬁ%?ég@%ﬁ%@bﬁ? hgﬁ&?%mcs‘ﬂe hi gh
~shear. .m xi ng chydyophobid, 4.eal stafsce inakified with a hydrophoBiccagenty Stuitdblehe

t hi ckeni ng .agents_used in the slurries of the | present inventjion.is
typical ly fronpamiimtate thickeningagents arecommergially availapie.oSxesnples include
PCT/ US98/ 06592

preferabl y 11 ofEARSHERtonite slays, g RENEQNESD: axpilehle figmaRheex e

of the sl urry.Hightstown, NJ, Fifhedohydiophili€ k1R, 8!l CABSONSILA B 89&ilable
I nvention al so pically conprise a surfactant. The surfactant is:

t

preferably ongaﬁ'ppaCabo%/ Corpentadions S'useolayild s damedoby diopbobiamwiticang. gaf CARRO-

pol yrer . The | 8§23} S ailable £roin DaBof Yok BSkaiiin, Tadiota, 31, i he3bbigibg"
' clay, e.g., ATTAGELS available from Engelhard Industries, Edison, NJ.

More than one thickening agent may be used in accordance with the present

invention.
" The thickening agent is dispersed in the oxygenated organic carrier to

viscosify this fluid, and best results are usunally obtained by dispersing the

~ thickening agent under high shear conditions. Simple, low shear mixing of
the thickening agent and the oxygenated organic carrier may not be
sufficient to obtain maximum fluid viscosity to prevent settling or
stratification of the suspended cellulose ether. The use of a Cowles-type
high shear mixer is preferred in the preparation of these slurries, but other
high shear mixing equipment is also suitable.

The amount of the thickening agents used in the slurries of the

present invention is typically from about 0.1 to 10 weight percent and



surfactants are generally preferred | Sui tabl e surfactants are

comrerci al |y avail abl e. Exanpl es i ncl ude octyl phenol ethoxyl ates,
e.g.: TR 'éw[ﬁ;;‘gjs X-114 avail able from _ Union Car bi decqpgigdafogsozon,
Danbury, , nonyf phenol et hoxyates, ‘e.g., TERG TOL[err] NP-10

avai l abl e from Uni on Carbi de Corporation,: nbury, . CT, ethoxyl ated
sorbitan esters, e.g., TWEEN err] 60 avail&ble fromIC | ncor por at ed,
Wl mngton, DE, primary al kyl alcohol ethoxylates, e.g., . NEODOL[ err] -

25-12 avail able from Shell Chem cals, Houston, TX, ethylene

oxi de/ pr opyl eneprefradlyp bk acbenollytms S\re1ghﬂperdélnlﬂﬁﬁh&éd enthe Rt weightabl e
from BASF, Holland, M, and polyethylene glycol alkyl esters.
When utilized iof thaslamwries of the present invention, the

concentration of th urf ant al es fro abo 0.1 to
oht TTEp sl «th? sifizies gEH Bree AR LD o also
\-?ﬁl%gﬁ urry COpercleznt Séok f)rifsg% SuTastnt! Wéhﬂ‘&cﬁ‘ﬁti@'pﬁ@f&‘gﬂ bfe that

addi tional ingr nown in the art such as, for exanple, biocides,
dyes, col enlsancesthendissolation; i. earwmmg oEthe pelynidre "Fhe donicatarsierh

ot her ingredients is typical e} out .0 to 1 wejght percent,
preferably. fro?ﬁ' fthe s gat g)% 5“%’69-?3 usﬁslwaﬁmpr?@ ép’jdlgm‘évef)ght of
the slurry. tshe present invention can be
prepared by con%%?%&nm&gg?ﬁéw(ﬁ?tgsedét her, oxygenated organic carrier
and particul ate thi cggithBle smfacta&ﬁ@%&e%mﬁétdau&%mmswebmmﬁe -

skilled in the art. A preferred net hod for preparrngl he slurries in
accefr-dance wit matyhpbm@mhoxnla;as,r ®g., TRITON® ble from _ Union .

PCT/.US98/ 06592
conpri ses di speParbige t%ﬁﬁ???’&upéf‘?umﬂ g?e HPF@I Bb%ﬂ?l ?W"?‘P@t‘?ﬁ( Pofenat ed,

organic carri errp FrRa @'N'P'Tdé 1@@& (ﬁ{l@am@r?g% itk a%ﬁ,ﬁlyose

ether to the ini persronto ormt urry

addi ti onal CT etjx cﬁgrilmwdssorbttaheestdrha(i g.t WEEMﬁGra\mﬂable from ICI
Preferably, the_slurri es pres I nventi abI e r a period
of at |east onelngeERorate gi!emtaer fﬂ'ﬂgt ak@ aﬂep tes, e.g.,

preferably ' Y

eans that the NEODOIE® ? ﬁ%ﬁ%“mﬁm‘* 55 SHECTL R iRald, Hod SBHT T S8t feme

di spersed in t hgxide/propylene oxide block copolymers, e.g., PLURONIC® P104 available
' from BASF, Holland; MI, and polyethylene glycol alkyl esters.

When utilized in the slurries of the present invention, the

“concentration of the surfactant typically ranges from about 0.1 to 10 weight
percent, based on the total weight of the slurry.

The slurry compositions of the present invention can also contain
additional ingrédients known in the art such as, for example, biocides, dyes,
colors, perfumes, anti-foam and the like. The amount of such other
ingredients is typically be from about 0 to 1 weight percent, preferably from

~about 5 to 5,000 ppm, based on the total weight of the slurry. |

The slurries of the present invention can be prepared by combining
the cellulose ether, oxygenated organic carrier and particulate thickening
agent by mixing techniques known to those skilled in the art. A preferred

method for preparing the slurries in accordance with the present invention



o'xyge'nat ed, organic carrier. Although t here may be some settli ng of the
‘cel lul ose ether particles, they can be easily redispersed with slight

agi-tation. Preferably, the viscosity.of the c t her

sl urri esWSH9%4%55pr esent invention is from about 100 f’#’g%@%ﬁ

centi poi se, preferably fromabout 300 to - 1000 centi poise at a shear
rate of about 10 sec[err]. It is also pr-ls(D-erred that the vi scosity of
the slurries of the present invention is such that the slurries are

punpabl e and pourabl e. - Preferably, the slurries of the present

I nvention are_sub I r Qar :

pot assi um car‘ﬁ’(ﬁ% é@@%ﬂs@ mgt%%rﬁ) artmulQif,eh L% ?ﬁgg?%e I's al'so %ﬁ%@gﬁﬁgd
that the sl urgidasi@eareedsn R ﬁh'lmﬁé.le&spérsmn and/thiear addirgs thercellulgseous.
As used herein, the term"substantially free" - nmeans that ther .is

| ess than aboethe® mhgmtpdrcbapempnéeéomlthelsém hawrfactantsand additienaln
percent, nore, prefer Ies n_about 1 wei er cent o and nost -
preferably | eWP‘&‘%?% %&Q%gbﬁpyﬁgpggmengr%upﬁe salt or water,

as the case may be 5eferably, the slul:m% Gty 1‘é§§n€ﬁi\%nt%ﬁ h¥@btatsie i atﬂé‘hod

present invention i ety of end-use applications, such as,

for exanple, ofglilast ohe week mmrefaiaIﬂyatdedsmcsmkscambnmsppnreﬁrablys
Typi cal industrial pI ications for cellulose ethers i nﬁ11 Fe, for

exanpl e, use atlesst @@Q@?nth As usgd; heretn.thedezperatable” apgans § &l d
drilling and f rlﬁgltogé Ie{:.]gerrrp?a&lclgs Fill remamwt)xb%%ﬁlégﬁ§ dlSperffd in the

- PCT/ US98/ 0659%

adhesi on pr.ongiesendted, &ﬂ%a'nﬁ@@%&u 1bAlfIReh theré may basoninseltlinguf the -
cerani cs, coatl ng materials for plastic and netal substrates,

prot ecti ve  cotélbuldse atherpaititles hmya:ambe;eaabgredmersedawﬁbcﬁlhs}&umtatmn
and | atex grout. agg,lt T¥g| cal ers%rclﬁg car gh ll ons 'Pgh Sisent
for exanpl e, phar é'%fﬁ"?b]é’i B ROSHE Y qspl Sguryies or the presen

oi ntments,  skifudg bt éﬂ&&]d %’%006*1:3 Bise, g»o%ﬁbgﬁm aBdut 300 tbhe

l'ike. preferred end-use application r cel I'ul ose et her
derivatives 1000 cefmpbmemtezs shear ratendf aboutsl (esecdn Eddialso préfertest that the

conpositions. at ex conpositjions co i se.as ,essenti al
c_ogonent s: viscosity of the slu.re'les of the presenm)nventmn 18 sucrﬂ){';hat the slurries are

pumpable and pourable.

Preferably, the slurries of the present invention are substantially free
of salt, e.g., sodium formate, potassium carbonate or diammonium

_ phosphate. Itis also preferred that thé slurries are substantially free of

water, i..et.',' non-aqueous. As used herein, the term "substantially free" |
means that there is less than about 5 weight percent, preferably less than
about 2 weight percent, more preferably less than about 1 weight percent
and most preferably less than about 0.5 weight percent of the salt or water,
as the cas;e may be. ' | | |

The cellulose ether derivé.tives of the present invention have a
variety of end-use applications, such as, for example, industrial
applications and personal care applications. Typical industrial
applications for cellulose ethers include, for example, use as viscosity

adjusters, suspension aids, oil field drilling and fracturing materials,



wat er ; | at ex polymer; and the cellul ose ether. The kind and anmpunt of
| at ex polymer is not critical, and nmay be provided based on well

est abli sheqypsssge'r es. Typical *latex polyners include, but ptenzotoesez
limted to, various types such as the follow ng acrylics; alkyds;

cel l ul oses; counmarone-indenes; -epoxys, est Zﬁl hydr ocar bons; mal ei cs'

nmel am nes; natural resins; oleo resins; olics; polyani des;

pol yesters; rosins; silicones; styrenes; terpenes ureas; urethanes;
vinyls; vinyl acrylics; and the like. Illustrative |atex polyners

i ncl ude, but arsdmesioh m:rbnmdiexscforwﬂécenusrmxhstrm e.q, glap@panelsand

containing one or nore of .fhe foll.,o nqQme acr | at.es; ‘
vinyl acetate; QTpPHA%:COEME nﬂmgﬂ%ﬁgﬁ%@ m%gga%‘% @?i’ nyl i dene
chiori de; vinyl pygEoabebsilos qgﬂd PEARAP Bl RorilW ¥ AN Gomp opnd

acrylonitrile; eoprene

pl asticized or %&Qﬁte&e@omtddd@ﬁvé h@ﬁﬁéal personal care applécatiGiiincdade,
cel lul ose ether which may be used in the |atex conposition is not

narrowmy criti cfor. emamphephamaegntlsehsnd cosmmetic compoaitions,cé.gcel | ul ose
ether is that whi ffectlv anmount in r onot,L crosskhi nki ng
Whi Lo pr ef or abl QUgRaRte: TG0 ESIRS, GRS, Soabsy ghampaBh egnditiondfasa "' "9
PCT/.US98/ 06592 414 13 -12-

t hi ckeni ng and rlheh}‘ogi cal properties to the | at ex conposition.

Typi cal |y, the amunA pfeferret endsesenpplicationtfor ecldnlosbethePdefivatives
preferably fromabout 0.15 to about- 3, and_nore preferably from about
0.25 to about 1ofthecprasenpinvenfionis apan %d@%W@dﬁbd@éex pempositions. . . The

sel ecti on and anount e n the I, t| on-
can be determi ned bngﬁbcfgtlgé’ﬁp‘f%é%p tl?’ﬁlg“’ PELES ﬁ%{agsenmal %OlnFP?%gl?tss
Typical ly, the Fapewlatix polymett axndRdleVeBilulbse éﬁhe'reabﬂe Rhﬁ!'hnd amouht )
preferably from about 2 to abouf 50, and nost pref erab él:b rom about 3

to about 40 wei gflateepobrmenis nokecritical, am:lmaycberpmde ased on well The
| at ex compositio Option a her onen such, as

t hose gegr al | ye?r}?ggigpﬁ I%P‘éeji“ééﬁ‘pgg’pﬁ? e’T?B&fﬁ smciud%&ml{\ b
include, but argnfipdq bd, Verishd GpedBuch adBhLidlowig: acrylics; alkyds; -

celluloses; coumarone-indenes; epoxys, esters; hydrocarbons; maleics' .

melamines; natural resins; oleo resins; phenolics; polyamides;
polyesters; rosins; silicones; styrenes; terpenes; ureas; urethanes;
vinyls; vinyl acfylics; and the like. Illustrative latex polymers
include, but are not limited to, oné or more homo- or copolymers
containing one or more of the following monomers:. (meth)acrylates;
vinyl acetate; styrene; ethylene; vmyl chloride; butadiene; vinylidene
chloride; vinyl versatate; vmyl propmnate, t-butyl acrylate;
acrylonitrile; neoprene; maleates; fumarates; and the like, including
plasticized or other derivatives thereof.

The amount of cellulose ether which may be used in the latex
composition is not narrowly critical. In the broadest sense, the
amount of cellulose ether is that which is an effective amount in

promoting crosslinking while preferably providing the desired



foll ow ng: solvents such as aliphatic. or aromati c hydrocar bons,
dl cohol s, - esters, ketones, glycols, glycol ethers, nitroparaffins or the

i ke; pi gg{gms%ssgs' Ilers, dryers, flatting agents; plastici Z[f‘é—?u 8/06592

stabilize dlspersants ‘surfactants; vi scosifiers e I'ng ot her
pol yneric - additives, cellulose ether based thickeners and so on;
suspensi on agents; fI ow contr ol agelh?‘s; def oaners; anti-skinning
agents; preseratives; extenders; filmng aids; other crosslinkers;
surface i mprovers; corrosion inhibitors; and other ingredients useful
in latex tlﬁé&ﬁ&ﬁﬁgtdﬁ\ﬁheologcal propertié'értbfthé ldedabdrfp6siticai.ni ng t he
preparatlon of | atex onposi-tions are known to those skilled in the

art. The cel | UFysigally, the emwntﬁaeﬂuwecﬂthenes ptle%ttahoméh@ﬁon can be

?ggegi tg(r)reln?t S?P]%g !(aﬁquf or abou{b_gsg%?gs gB“ ng t hei r %l?laai:aure during

Quite surpri S'M%OQS%%?O@@Q%%:% f)@foe?ft %ﬁ& lh&%ﬂ?&bﬁmn the use

of t'he organic, oxygenated carfier tan prow s gni

98/ 45355 . . . The selection and amount of latex polymer used Mé!&ﬁfé&/ 06592
-13- . : performance advant ages i n_| atex corrp05|t|ons as _conpared to

slurries.. - ma@pn@a@tbﬁedemdéy these skdlled én the axpisno
hydrocarbons I\/b e SpRCi fii sl usi.n d.
hydr ocar bon, - {1 al, pveif gﬁ the O*Né\f%?'llgéeﬁ%&g&%ﬁga%e Qﬁb?ﬂfél, and
TELURA[err ], 41f’ ﬁ%@éﬁw B about 9 {o éﬁdtﬁ%@@iﬂi‘m@&@ BreferabBR3[Y. Houston,
TX), are not preferred the slurries are incorporated into |atex
“conposi -t i-ons- agbout 3 talabout bﬁdvabhbperéﬁm'.szﬁ' thyttotn:ldabemeompesnmn | at ex

coal esci ng agents and therefore yield poor, drie aint films, they are
i nconpatible with The late¥ compesition mayiopgionslisne teﬁeﬁ&r GREMRERERYS  t hey
tend to. phase- rfé]fe t: ny have '
obj ectionabl e - such ag E r&[l?rﬁs‘@ﬁ IEQ&FO g’\}/s\n ng exa egiiare provi ded

itlustrative: pwmpmtmﬂclude, butiage Mot limiteddefohe ok midiie dfithescope of the
clains which follow Unless - stated otherw se,, all_percentages
correspond to fedlogrngpéeplwents such as aliphatic or aromatic hydrocarbons,

alcoho_ls, esters, ketones, glycols, glycol ethers, nitroparaffins or the

. like; pigments; fillers, dryers, flatting agents; plasticizérs; stabilizers;
dispersants; surfactants; viscosifiers including other polymeric
.additives, cellulose ether based thickeners and so on; suspension
agents; flow control agents; defoamers; anti-skinning agents;

. preseratives; extenders; filming aids; other crosslinkers; surface |
improvers_; corrosion inhibitors; and other ingredients useful in latex
compositions.

Further details concerning the preparation of latex
compositions are known to those skilled in the art. The cellulose
ether slurries of the present invention can be added to latex paint, for

' example, during their manufacture during the pigment grind (mill .
base) step, let-down step, or both. |

Quite surprisingly in accordance with the present invention,

the use of the organic, oxygenated carrier can provide significant



EXAMPLES The designations and abbreviations used in the

eéxanples are defined as foll ows: TAMOL[err] 731

An ani oniwolRlaydger di spersant, -avail abl e di sper st T/US98/06592
from Rohm & Haas, Phil adel phia, PA. KTPP

Pot assi um tri pol yphosphate, available from_ o

FMC, Phil adel phia, PA _ TERG TOL[ erT] NP-10 . A nonyl phenol
et hoxyl ate non-ionic ~surfact ant surfactant, avail abl e
from Uni on Car bi de, Danbury, CT.

COLLO DS 643 performange aqlvmfa@eunda&mmpwtmms compared to shuames
antifoam Rhone-.Poul enc, Ken

PCT/ US98/ 06 59'Lmade using other carriers, su eas V¥'or example, hza.\gcarﬁggg 5% €95
2- Am no- 2- rret r
rrpany, @gﬁlﬂ, aﬁaﬁ]%&[qulﬁg o Bhid hydrocarbon, e.g., naphtha,

Angus. Chem cal

Tl - PURE[ err] Rnﬁi’élral UﬂsJ kerosénésDieselifiel] dad (TELURA® 43%chyddocarborpm
DuPont, W/ m ngton, SATI NTONE #1 An al um pum
silicate, ava.%(ﬁr@memn Chemical C@mnanm&il@wpn TX), ereaohareferreilist ri es,

F ?l)rsno ECCNJ " when Mumes are mcorporated mgaia%ex @oﬁ?ﬂo%?tqgﬁse asavaI | abI. ©

L.

described above. These hydrocarbons are poor latex coalescing agents
and therefore yield poor dried paint films, they are incompatible with
~ many latex paint ingredients (including water), they tend to phase-
separate from water-borne systems, and many have objectionable
odors.
_ The following examples are provided illustrative purposes and
are not intended to limit the scope of the claims which follow. Unless

stated otherwise, all percentages correspond to weight percent.

EXAMPLES
The des1gnat10ns and abbreviations used in the examples are
defined as follows: '

TAMOL® 731 An anionic polymer dispersant, available
dispersant - from Rohm & Haas, Philadelphia, PA.
KTPP - Potassium tripolyphosphate, available from

' : FMC, Philadelphia, PA.
TERGITOL® NP-10 | A nonyl phenol ethoxylate non-ionic
surfactant surfactant, available from Union Carbide,
Danbury, CT.
COLLOIDS® 643 A silica/petroleum dispersion, available from

antifoam Rhone-Poulenc, Kennesaw, GA.



VH TE cal ci um America, Sylacauga, AL. - - = | car bonat e UCAR
6379 vinyl - A vinyl acetate/butyl acrylate copol ymer - acrylic

| at ex vai | abl e from UCAR Enul si on
Syst ens, AL UCAR Fil ner | BT PCT/US98/06592
2,2,4-Trinethyl -1, 3- pent anedi ol
nonoi sobutyrate, avail able from Uni on. -14- '
Car bi de, Danbury, CT. TRITON GR-7M A sodi um sul f osucci nat e
ani oni ¢ surfactant, _ sur f act ant avai |l abl e from Uni on
(Cj:ar bi de, Eanburpm I P@bl 5 TA'VOa 96(2-Amino-2-methyl- PPraprmill ﬁvﬂﬂlﬂém?from

i spersant, avail able i spe @bﬁ‘bﬁﬁ
Phi | adel phia, PA. NOPCO NXZ ASghs Chemlc%l C"F‘ﬁﬁgm neral oi ?‘?
di spersion, avail abl e ant i fg‘am from Henkel
Cor porati-on, Anber, PA TRITON CF-10 - al kyl ar pol yet her
noni oni ¢ sur f aTsPURE® R-931 rutfler f acTé#anium dioxide (rut!ée), avptlab QQM| on
Car bi de, Danbury, CT. - TI- PURE[ eBu]:"oﬁt IWilmingtoheDE.Ti t ani um di oxi de
(rutile), available from DuPont, W/ m ngton,
DE. Zi nc g,?fgﬂwom%m Zi NCARQNBRA LBl RatdyB¥difableRpbmer t on,
PA. 4
PCT/ US98/ 0 6 592 gaRined clay Engelhard Industries, I%mson, Nd. Si [ ver

Bond B silica S|I|c avail abl e fromUnjmn Specialty
M ner al S, Have| 0 (Canada) 8 C].um cag.' Onate avallable ﬁ'om ECC
' ' WHITE® calcium Amenca Sylacauga, AL.
carbonate : :
UCAR® 6379 viny.l-' " Avinyl acetate/butyl acrylate copolymer
acrylic latex " latex, available from UCAR® Emulsion

Systems, Cary, NC.
UCAR® Filmer IBT - 2,2,4-Trimethyl-1,3-pentanediol
S monoisobutyrate, available from Umon
Carbide, Danbury, CT.

TRITON® GR-7TM ~ Asodium sulfosuccmate anionic surfactant,

surfactant available from Union Carbide, Danbury, CT.
TAMOL® 960 An anionic polymer dispersant, available
dispersant from Rohm & Haas, Philadelphia, PA.
NOPCO® NXZ A silica/mineral oil dispersion, available
antifoam - from Henkel Corporation, Amber, PA.
" TRITON® CF-10 A alkylaryl polyether nonionic surfactant,
 surfactant - available from Union Carbide, Danbury, CT.

TI.PURE® R-902, rutile _ Titanium dioxide (rutile), available from
' DuPont, Wilmington, DE. :

Zinc Oxide, XX 631R Zinc Corporation of America, Palmerton, PA.



ATTAGEL 50 cl ay Attapul gite clay, ava| | able from Engel har d

I ndustries, Edison, NJ. UCAR 624 all-acryli C. An acryl ate ester
copdl ynekyd ad/gsvai | abl e - | at ex f peFddofibssosrul si on
Systens, Cary, NC - SKANE M 8 bi oci de

2-n-Cctyl -4-isothiazolin-3-one, EPA regi siéy

707-100- AA, avail able from Rohm & Haas, il

Phi | adel phi a, PA. NUCSEPT 95 bi oci de A bicyclic oxazolidine, EPA
registry 1100-82, avail abl e from Hul s
Anerica, Pi scﬁlhw;yBond B™ silica Silica available from Nhimin Specidlty PURE

R-900, rutile Ti tanl um di oxi de (ruMiheralsp¥vedddi€ GnifiFio (Canada).

DuPont, W/ m ngton, DE. TAMOL SG 1 An ani oni ¢ pol yner
di spersant, av di sp . . m as

Phi | adel ph| a, @*gﬂﬁ@ 59,\“!1_ A Der r]gﬁgpﬂhgﬂse cla:y, a 4@5 g?f&%ﬁg?kﬁl om
Davi son Chem cal , ' am)rphougn tﬂ',eé EdEfQR n of W R Gace,

Bal ti nore, MD. RHOPLEX AC-417M An acrylic ester copol ymer
| at ex avai | abll@CAR® 624 allaadrylier y! i Anl atrylatefester Bupolymerdatex available

Phi | adel phi a, PA. latex CELLOSI ZE Hgom UCAR® EME&E%?EM cgji#le’llq@e

.pol ynmer -avai |l abl e from

“Banbury, CT. LOSI ZE[ err] xper.i ment al aryl _
modi f i ed SKANEEM hblocide Wn‘ A iSatbro i Bone, SRITEn EO
MS of - - | -345 axatlablefrom Robae &)éizas,about
0.01 NATROSOL Plus 330 A i nEhllaldelgidacPlA modi fi ed hydroxyet hyl
HVHEC cel l ul ose having an EO M5 of about 3.5.and.a. .

hydr ophobe DS Nﬁ(ﬁ?}’ﬁ‘@ Qi,l&%!@é | abl & Biepelic oxazolidine, EPA registry 1100-82,
Aqual on Conpany, m ng?o avaﬂable from Huls Amenca P1scataway, _
NJ.

TI-PURE® R-900, rutile Titanium dioxide (rutile), available from
: - DuPont, Wilmington, DE. :

TAMOL® SG-1 ' An anionic polymer dispersant, available

dispersant from Rohm & Haas, Philadelphia, PA.
SYLOID® 244 - Silica available from Davison Chemical,
amorphous silica Division of W. R. Grace, Baltimore, MD.
! -_
RHOPLEX® AC-417TM An acrylic ester copolymer latex available
all-acrylic latex from Rohm & Haas, Philadelphia, PA.
CELLOSIZE® HEC Hydroxyethyl cellulose pdlymer available from
Union Carbide , Danbury, CT.
CELLOSIZE® HM An experimental alkyl aryl modified
HEC 200 - hydroxyethyl cellulose having an EO MS of

about 3.5 and a hydrophobe DS of about 0.01

NATROSOL® Plus 330 A linear hexadecyl modified hydroxyethyl
HMHEC cellulose having an EQO MS of about 3.5anda -
hydrophobe DS of about 0.01 available from
Agqualon Company, Wilmington, DE.



WO 98/ 45355 ' | | PCT/ US98/ 06592

-16- NATROSOL 250 An enzyne resistant hydroxyet hyl

cel lul ose HABR HEC . pol ymer +avai abI e fr

Company, WO 98/45355 W | m ngton, DE. PQ%M&E%E/DCQ
EBS An enzyne resistant ethyl hydrgxyethyl 481 FQ EHEC
cel l ul ose pol yner avail able from Berol Nober

AB, Stenungsund, Sweden. The foll owi ng test procedures define
the performance tests used in the | atex paint eval uation.

Stormer vi scosiiATROROE 8B3EPd D 56244 enzyme resistant h@lrosyethyl tallulose

Viscosity, in pois ed on the
using an | Cl Cone gﬁlﬁ@(g Vi scomnet ger)!l}?ﬁbr afhfifble from K lﬁl%()]]:\Asd'li'alﬁjl\/le¥hod D

4287- 88. Sag resistance: t'hod D 4400- 84.

Leveling: - ASTM Met hod D 4062-8 Spat.ter, resist e: ASTM
Met hod D 4707- BERMOCOLL® EBS Jin enzyme resistant o Pléaaaﬁﬁm thy

A slurry is prepar4glBQ BEEQy 14. 0 geBulasesrlymer available Brm Rarol iNobel
and 1.0 g of BENTONE[err] SD-2 or gandiByStemtrgsunady Swedem.a Cow es
'dlsperser for 10 mnutes at 2000 rpm 6.0 g of CELLOSI ZE[err] HEC QP-

52MH i s added and m xed at 4000 rpmfor 10 m nutes, then 0.3 g of

TERG TOL[err] NP-10 Therfolowing test priteduresidefine the perforimance testaiused 1000
rpmfor 10 mn hef naI turelsaflwdtan slurry with a final
HEC . cont ?i‘%ﬁe cEE:AR[err] Fi l.mer | BT content of 65.7%

Eﬁaxlr eI éT sol vent. .___ﬁé%_iwoﬁnéfﬁ FW&%&%EPH ﬁeﬁg%} g gr gaﬁgbgﬁ(ﬁl?[ re]
cl ay usi ng a Cow esICI v1scos1m . Viscosity, in poise, measured on the final latex
paint formulation using an ICI Cone and Plate Viscometer, Model VR-
4000. ASTM Method D 4287-88.
Sag resistance:  ASTM Method D 4400-84.
Levelin: ~  ASTM Method D 4062-81.
Spatter resistance: ASTM Method D 4707-87.

Example
A slurry is prepared by mixing 14.0 g of UCAR® F]lmer IBT solvent

ai:d 1.0 gof BENTONE® SD-2 organobentonite clay using a Cowles

disperser for 10 minutes at 2000 rpm. 6.0 g of CELLOSIZE® HEC QP-

52MH is added and mixed at 4000 rpm for 10 minutes, then 0.3 g :)f

TERGITOL® NP-10 surfactant is added and the mixture is stirred at 4000

rpm for 10 minutes. The final mixture is a fluid tan slurry with a final HEC
| content of 28.2% and a UCAR® Filmer IBT content of 65.7%.

- Example 2
A slurry is prepared by mixing 14.0 g of U(}A'R_® Filmer IBT solvent
and 1.0 g of BENTONE® SD-2 organobentonite clay using a Cowles
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di sper sekyd 9445385 M nutes at 2000 rpm 6.0 g of CELLOSI ZE[ epelushsiosss:

52MH i s added and m xed at 4000 rpmfor 10 m nutes, then 0.6 g of

TERG TOL[err] NP-10 surfactant is added aﬁi the mxture is stirred at 4000
rpmfor 10 minutes. The final mxture is™a'fluid tan slurry with a final
HEC content of 27.8%and a UCAR[err] Filner |IBT content of 64.8%
Exanpl e 3 Same procedure as exanple 1 except that

CELLQOSI ZE[ er r |disp€isER{or 10 miraftks wi2000arpmn 6. goof CECEHOSHBEHREC|QPEC
QP- 52VH. pl e 4

. . : Exam -
Same procedur 2 Ihisadded and mixed at400Q rpmfor AQ maputegdhen 0.6 gof 5y
was used inst 20[ . . ...
Beanpi o5 5. 20 TERGTIOLS NP FplSirictdint i6hadel And the mixtyre g stivred 21,4000
prepare |atex rpm for P@miinute§0 MHeofingk Akt IR T NRIE tERR ithSa fighall HEC
pai nts prepared with the correspondi ng powdered cel | ul ose et her

pol ymers as - contenhiof 2488and aTBTAB® Filiper 3BT @ntent 0ofi64B%e of the
slurries, the general procedure used to prepare the latex paints was
the..same in that the . sane total solids of cellul ose ether polyner was
used and the quantity of UCAR[ err LMk g BT added in the |et-down
was reduced to conpensate for the err| Filmer |IBT added with the
slurry so that Saineeproot dbird Lé\Bkemyple fi dxtept thdt CHLEOSIZES HRC ERve.
The conpositions of the |atex paints utilized 1 n Exanples 5-20 is
-shewn-bel ow i rP2Miwas used nsteadni GRELOSIAES H%Q%%w-an i nterior
-vinyl-acrylic flat in which the cellulose ether/cellul ose ether slurrty is
added in the pignent grind step. The paint in Table 2 is an exterior

Example 4
Same procedure as example 1 except that CELLOSIZE® HEC ER-

52M was used instead of CELLOSIZE® HEC QP-52MH.

Examples 5-20 _
The slurries from Examples 1-4 were used to prepare latex

paints. Control experiments were conducted using latex paints
prepared with the corresponding powdered cellulose ether polymers as
indicated in Tables 1, 2, and 3. In the case of the slurries, the general
procedure used to prepare the latex paints was the same in that the
same total solids of cellulose ether polymer was used and the quantity
of UCAR® Filmer IBT added in the let-down was reduced to
compensate for the UCAR® Filmer IBT added with the slurry so that
the total UCAR® Filmer IBT content was the same.

~ The compositions of the latex paints utilized in Examples 5-20 is
shown below in Tables 1, 2 and 3. The paint in Table 1 is an interior
vinyl-acrylic flat in which the cellulose ether/cellulose ether slurry is
added in the pigment grind step. ‘The paint in Table 2 is an exterior



WO 98/ 45355 : ~ PCT/ US98/ 06592
- 18- all-acrylic flat in which the cellul ose ether/cellul ose ether

slurry is dded partially in the pignment grind step g ,ﬁ% Iy|n
the |et- dwms"‘sg‘sg step. The paint in Table 3 is an interior a ;gg%l i C
sem -gloss in which ‘all of the cellul ose ether/cellulose ether slurry
is added in the |et-down st ep. -18-
Table 1 Exanples 5-10
Interior Vinyl-acrylic Fl at Pi gment grind
I\P/gwd((ar )Ed HEC allSAng&!iY:(ﬂ'%iQn which t]:%e cellulose ether/cellulose ether slurry is

ss(g Ss er
100. 0 added @artially in theANEoientr grind step apdrmally in the let-down 4 2 .-
4.2 - KTPP

TERG TOL[err] R=P:oTheRAnL L gble 8 is an infeyjor all-acryhc sem1-glo§s in whith?>
it ggxyl ate U&Eﬁ?ﬂeﬁe@?&@%& (lth%gﬁ:eﬁﬁ%geoéﬂﬂer shurry is pdded ih the let-down Lo

HEC dry powder gtep. _ HEC
slurry of exanple 2 - 10. 0 AMP- 95
0.5 0.5 Water  Tablel 70.0
70.0 foor 5 mnutes " ProBaamples vebd
9.0 9.0 Tl - PURE{ itk Mlaé;:&hb@‘la .75
75 . SATI NTONE #1 calcined clay = 62.5 62.5
SNOWFLAKE WH T%’l%)gh’d@nnd _ 100 Powdered HEl%OO Slurry HEC
car bhonate . _
10.0 Gind for 30 minutes . Mass(g) Mass ()
PR Water - 100.0 100.0
TAMOL® 731 d13persant ' 4.2 4.2
KTPP 0.25 0.25
TERGITOL® NP-10 nonyl phenol 1.0 1.0
‘ethoxylate _ :
" COLLOIDS™ 643 antifoam = ' 1.25 1.26
NUOSEPT™ 95 biocide : 1.0 1.0
HEC dry powder ' 3.0 - -
HEC slurry of example 2 - 10.0
- AMP-95 : 0.5 ' 0.5
Water _ 70.0 70.0
Mix for 5 minutes :
Propylene glycol : 9.0 9.0
TI-PURE® R-931 rutile 75 75
SATINTONE #1 calcined clay 62.5 62.6
SNOWFLAKE WHITE calcium 100 - 100
carbonate
Water o 10.0 10.0
Grind for 30 minutes ‘ '
Let-down _
UCARS® Latex 6379 112.6 112.5
UCAR® Filmer IBT 6.0 .-
TRITON® GR-TM surfactant 0.5 ' 0.5
COLLOIDS™ 643 antlfoam ' ' 1.25 1.25
Water _ -20.0 20.0

Total 57795 g 578.95 g



Let - down

UCAR[ err] Latex 6379 112.5 .
112.5 UCAR[ err] Filnmer |BT 6.0 R
TRI'TON e ggM sur f act ant 0.5 POT/US98/06592
COLLA DS er r 643 antifoam 1.25 1.25 Wat er
20.0 : -20.0 Tot al -19- : 577. 95
g - 578.95 ¢ WO 98/ 45355
PCT/ US98/ 06592 -19-
Table 2 Exanpl es 11-13
Exterior Acrylic Tint Base Pi gment grind . Powder ed
HEC Slurry HEC Mass (Q)
Mass () (Prem xed powdered HEC & Table 2 1.00
(Propyl ene gl chI3 0 5 _ Mes 11-18EC sl ur ry of exanple 4
- - : . ro - --
10.0 TAMOL[ err] 960 di spgﬁlﬁrﬁl.——qM—‘%@ 3.95
KTPP 0.75 0.75 NOPCO
NXZ antifoam Pigmentgrind 0.5 Powdered HEC TR BEC
CF- 10 surfactant 1.25 1. 25Mass (g)\Wat er Mass (g)
79 Rutile, TI-PURE[err] R-902 85 _
85 Zi nc (py ed owdered HEC & 2P00 2>
Silica, Silver 8 %1{, dol - 104 100 104 o
HEC slurry of example 4 - - 3.60
Propylene glycol - 100
TAMOL® 960 dispersant 3.95 895 .
- KTPP 0.75 0.75
NOPCO™ NXZ antifoam 05 0.5
TRITON® CF-10 surfactant : 1.25 - .1.25 °
Water : 79 79
Rutile, TI-PURE® R-902 85 -85
Zinc oxide 25 25 -
Silica, Silver Bond B™ 104 104
'Grind for 5 minutes : :
ATTAGEL™ 50 clay - 5.0 5.0
Grind for 10 - 15 minutes : :
- Let-down
UCAR® Latex 624 223 223
NOPCO™ NXZ antifoam 1.0 1.0
UCAR® Filmer IBT 6.7 2.04
Propylene glycol 24 <24
SKANE™ M-8 biocide _ 1.0 1.0
2.0% slhurry of HEC powder and 50.25 -
water
HEC slurry of example 4 - 3.60
Water - 49.0
" Total 621.40 g 621.69¢g



Gind for 5 minutes ATTAGEL[ err] 50 clay 5.0

5.0 ' Gind for 10 - 15 m nutes - ‘Let - down UCAR[ err] Latex

624 - 223 223 : NOPCJ errr, Lfoam *

1.0 WO 98145355 ¢ UCAR[ err] Filmer IBT . ‘JC%%"@E#&

2.04 Propyl ene gl ycoI 24

SKANE[ err] M 8 bi oci de 1-20- 1.0 2. 0%

slurry of HEC powder and : 50. 25 wat er

HEC slurry of exanple 4 _ - - 3. 60 Wat er

- - _ 49.0 Tot al . S 621.40 ¢

621.69 ¢ WD 98/ 45355 : .

PCT/ US98/ 06592

Table 3

Anterior Wiite Sem - gI 0SS LI EOL VY P :

Powder ed HEC Slurry HEC : Mass

(9) Mass (Q) - Propyl ene glycol .- 40.0

ﬁg 80 o7 a-rl;f\:v?gg%iéﬁt grind S OOPowderédZﬁEC Slurry HEG

Rutile, TI PURElerr] R900 1200 Mass@ 5", Mass()

SYLC] D[ err] 24i’rognfe%20gliyccﬁl lica 12.5 40.0 12.5 T 400

S . - . TAMOL®SG-1 : . 425 4.25
Nopco NXZ antifoam - .- 100 1.00 - -
Rutile, TI-PURE® R-900 - - - - 120.0 - 120.0
SYLOID® 244 amorphous silica - _ 12.5 _ 12.5.-
Water - 12.6 12.5
Grind for 20 minutes '
Let-down , _ o
RHOPLEX® AC-417M (48% solids) = = 250.0 250.0
Nopco NXZ antifoam 1.35 1.85
_Propylene glycol o S 5.00 5.00
UCAR® Filmer IBT ' 10.80 ' 8.17
Nuosept™ 95 biocide : 1.00 1.00
TRITON® GR-7M surfactant _ - 0.25 0.256
2.1% Aqueous solutmn of HEC 84.5 . -
powder :
HEC slurry of example 5 - 4.49
Water o - 82.0
Total § 543.15 g 542.51 ¢

Examples 5-7 | |
Interior flat with UCAR® latex 6379 vinyl-acrylic latex at 6 pounds

QP-52MH HEC (contained) per 100 gallons. The rheological performance of
the twé slurries was identical to that of iyowdered QP-52MH (see Table 4

below).



Vater _ 12. 5 12.5 Gind

for 20 m'-nut es - - Let-down RHOPLEX[ err ] AC-417M (48% sol i ds)
250: O s/453s5 2°0.0 - Nopco NXZ antifoam - PCT/US98/06592 1. 35
1.35 . ropyl ene gl ycol : 5. 00 5. 00
UCAR[ err] Filner |IBT ' : 80 8. 17
Nuosept[err] 95 bi oci de 4700 1.00
TRITON err] GR-7M surfact ant . 0.25 0. 25 2. 1%
- Aqueous sol ution of HEC : 84.5 Co-- powder
HEC slurry of exanple 15 Table 4 4.49 Wat er
-- _ 82.0 Tot al : 543.15 ¢
542.51 ¢ Rh ical ﬁ ' '
Interior flat with UCAR[err] | at B atex at 6 pounds
QP- 52VH HEC (cont ai ned er 0 gal,l qns. The heol cal erLor mance, of
the two S|UI’I(’IeS was |Ztlelrc1)t|c&@-ﬁrg| M—SZM& (M&e
bel ow). Rmm¢t¢5355 Powdered QP- Slurry from
PCT/ US98/ 06592 52MH example-121- example 2
Tabl e 4 _ Rheol ogi cal Performance
' - - Stormer viscosity 85 KU -84 KU 86 KU -
ICI viscosity 1.2P 1.2P 1.2P
Sag resistance 14 15 14
Leneta leveling 1 2 1
Spatter i o _ 7 7
resistance . _

Examples 8-10
_ Interior flat with UCAR® latex 6379 vinyl-acrylic latex at 6 pounds
ER-52M HEC (contained) per 100 gallons. The rhéol_ogical performance of
| the two slurries in latex paint was identical to that of powdered ER-52M

(see table below).
Table §
Rheological Performance
Example 8 Example 9 Example 10
_Parameter Powdered ER- Slurry from Slurry from
52M ) example 3 - example 4

Stormer viscosity 83 KU 85 KU 83 KU

ICI viscosity 1.2P _ 1.2P 1.2P

Sag resistance 16 13 14

Leneta leveling 1 1 1

Spatter 6 6 - 6

resistance



Exarrpl e 5 Exampl e 6 Exampl e 7 Par anet er Powder ed

QP- Slurry from Slurry from 52WH

exanple 1 xanmpl e 2 St or mer VISCOSIty 85 KU 4 KU °
86 KU WOPRYSHE O ¢ y  1.2P 1.2P PCT/USIBPESH

Sag resistance 14 _ 15. 14 Leneta | eveling
1 2 1 -28pat t er 7

7 ' T resi stance

Exanpl es 8-10 Interior flat with UCAR[err] | atex 6379

vinyl -acrylic latex at 6 pounds ' E‘&Q{ﬂegEﬁ_@gont ai ned) per 100

gal l ons. The rheol ogi cal perfornmance 0 wo slurries.in |atex

barnt ves i dent i cal ﬁﬁehfa%tan.mw%%ivg&ﬁo% e S 5,000

Exanple 8 - r :
Povxdrrgr ed ER- po% urry F?' %HEC (co@%??%c%zg}]g)o galloﬁ@. Tlfetﬂ{eologmal 52M
exanple 3 perfexmmice of the two slGrdesin lafesgumint wBidédtical to that oBthéU
83 KU | Cl VISCOSItﬁI 1.2 P : 1.2 P 1.2 P _
Sag resi st ancepowggred ER-52M (see table below). 14 Leneta | eveling
1 _ 1 1 Spatter 6
6 - . 6 resi stance WO 98/ 45355
PCT/ US98/ 06592 Table 6 . -22-
Rheological Performance
. Example 11 Example 12 Example 13
Parameter = Powdered ER- Sharry from Shurry from
52M ~ example 3 example 4

Stormer viscosity 91 KU ; 90 KU 91 KU

ICI viscosity 1.1P '1.1P - 1.2P

Sag resistance 15 -15 15

Leneta leveling 2 _ 2 2

Spatter 1 1 1

resistance ' ' .

‘Example 14

A slurry is prepared by mixing 36.0 g of UCAR® Filmer IBT solvent
and 0.6 g of CAB-O-SIL® M-5 fumed hydrophilic silica usirig a Cowles
disperser for 5 minutes. 24.0 g of CELLOSIZE® HEC QP-4400H is added,
and the mixture is stirred for another 5 minutes. The final slurry is 39.6%
HEC. '

Example 15

A slurry is prepared by mixing 36.0 g of UCAR® Filmer IBT solvent
and 0.6 g of CAB-O-SIL® M-5 fumed hydrophilic silica using a Cowles



Exanpl es 11-13 Exterior all-acrylic flat Wit h UCAR[ err] | atex

624 acrylic latex at 4 pounds ER-52M HEC (cont ai ned) per 100 gal |l ons.
The' r-heow 4@% perfoermance of the two slurri.es in | apErvussssgsoyas

i dentica that of the powder ed ER-52M (see tabl e bel ow).

Table 6 : Rheq|_ogi cal Performance

Example 11 Exanpl e 12 Exanpl € _ Par anmet er Powder ed
ER- - Slurry from Slurry from 52M

exanple 3 exanple 4 Stormer viscosity 91 KU 90 KU
91 KU | Qispérsézoﬁ)h'talmmﬁtéb F24.0 gof CELLOSIZE® HEC QP 4400H 1sJadHelil

Sag resistance 15
leveling 2 and the mixture is stirred for another 5 miputes. 0. 9g)gij TE,RGITOL® NP-1

1 -
Eanple 14 10 surtactant je 888G bAA3he slprro.is sired,fond mere mimyte  The Bpp]
Filmer |BT solsﬁﬁgs,ls;;go%qm? 6 g of CAB-O-SIL[err] M5 fumed hydrophilic
silica using a Cow | sperser for 5 mnutes. 24.0 g of

CELLCSI ZE[ err] HEC QP-4400H i s added, and the mxture is stirred for
another 5 mnutes. The final slurry is 39.6% HEC.

Exanpl e 15 Aslurry is pr%@é@ﬂﬁnxmg 36.0 g.of UCAR err]

Fil mer | BT sol vent and 0.6 g of - err] M5 fumed hydrophilic

silica using a Cowes v isprepared by mixing 36.0 g of UCAR® Filmer IBT solvent
and 0.6 g of CAB-O-SIL® M-5 fumed hydrophilic silica using a Cowles '
disperser for 5 minutes. 24.0 g of CELLOSIZE® HEC QP- 4400H is added,
and the mixture is stirred for another 5 minutes. 1.8 g of TERGITOL® NP-
10 surfactant is added and the slurry is stirred for 1 more minute. ‘The final
slurry is 38.5% HEC. After standing three days, the slurries of examples -
14-16 only exhibited modesﬁ settling (8-4 mm of clear fluid was noted on the
top and the slurry was easily. redispersed). '

Examples 17-20
Interior all-acrylic semi-gloss with RHOPLEX® AC-417M acrylic latex

ai‘. 3.5 pounds_QP-44OOH HEC (contained) per 100 gallons. The rheological
performance of the three slurries in latex paints and the specular gloss
properties of the dried paints were identical to that of the powderc;d QP-
4400H (see table below).
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di sperser_for 5 mnutes. 24.0 g of CELLOSI ZE[err] -HEC QP-4 '
and the WQPH$E53 s stirred for another 5 minutes. 0.9 g ofé%%%rr]

NP- 10 surfactant is added and the slurry is stirred for 1 nore

m nute. The final slurry is 39. 0%-He.

Exanpl e 16 A slurry is prepared by m xing 36.0 g of UCAR[err]
Fil mer | BT sol vent and 0.6 g of CAB-O-SlL[err] M5 funed hydrophilic
silica using a Cow es di sperser forpgpigiputes. 24.0 g of

CELLGSI ZE[ err] HEC QP-4400H i's added, — and the mxture is stirred for

another 5 mnutes. 1.8 g of TE a[err. 5 10 surfactant is added -
and the slurry is stirred for L € slurry is
38.5% HEC. After standing three days, the sI urries of exanpl es 14-16
onl'y exhibited nodest set Biampledl? miExdmpleiB f| Bxdmple 1t e 0
top and the sParbineters caBdwderedi sperSkayy from  Slurry from  Slurry from

Exanples 17-20 QPJ4A0QH or %iaﬁgevuc sexample3s W Te'Stamé)le 16
RHOPLEX[ err] AC-417M acrylic |atex pounds™ QP- 4400H H

(contained) p 100 gaIIo e.rheol ornance e t hree
slurries in | Bint s gﬁﬁKiﬂe specdﬁgﬁﬁgloss of ropert| the

dried paints \mﬁc@s’tﬂentlcal to that of the powdered - 4400H (see
tabl e bel ow). ICI viscositp 9848355 1.3P 1.4 - 13
- PCT/ US98/ 06598ag 19 19 ' 20 19
- resistance - : ~ : . - -
Leneta 2 2 e 2 2
leveling _ _ o
Spatter 1 1 1 -1
~ resistance : ' S
-85 Sheen 44.6 . . 456.1 46.2 46.8
60 Gloss - 319 31.9 32.8 32.5
- Example 21

A slurry is prepared by mixing 42.0 g of UCAR® Fﬂmer IBT solvent
and 8.0 g of BENTONE® SD-2 organobentonite clay using a Cowles
| disperser for 10 minutes at 2000 xrpm. 18.0 g of NATROSOL® 250 H4BR
HEC is added and mixed at 4000 rpm for 10 minutes, then 1.80 g of
TERGITOL® NP-10 surfactant is added and the mixture is stirred. at 4000
| rpm for 10 minutes. The final mixture is a ﬂuid tan slurry with a final HEC
content of 27.8% and a UCAR® Filmer IBT content of 64.8%. |

Example 22

_ Same procedure as example 21, except that BERMOCOLL® EBS 481
FQ EHEC was used instead of NATROSOL® 250 H4BR HEC. The final
mixture is a fluid tan slurry with a final EHEC content of 27.8% and a

- UCARS® Filmer IBT content of 64.8%.



- 24~ | | Table 7

‘Rheol ogi cal Performance =~ ' Exanpl e. 17 Exanpl e 18

Exanpl e ' Wb og/ds3sspl e 20 Par anet er Powdered . S| uPCY/USYRI06592 S| urry
from Slurry from - QP-4400H exanpl e 14 exanpl e 15
exanpl e 16 St or ner 89 KU 2 0 KU 90 KU

90 KU - Vi scosity | Cl viscosity .4 P 1.3 P 1.4 P
1.3 P Sag 19 19 20 ' 19
resi stance Lenet a 2 2 2 2
| evel i ng . Spatter 1 - -1 ' 1 - _ 1
resi st ance 85 Sheen 44. 6 _ 45.31 46.-2

46.-8 60 G oss 31.9 Examples 23-26 35 g 32.5
Exanpl e 21 ' A slurry is prepared by nmixing 42.0 g of UCAR[err]

Fil mer | CBJIV\ASM vent Exﬁenoaaﬂ-a&:r@hgﬂdthe}teﬁ[ﬂZA mc:géxdabexl ahidt e clay

NATROS0L | er " pownds REAT f ROSGLpiftc o AERNMOLGLLE EHEG Gontaimpd eriapo
1, 0

L e oSy A L,

is a fluid tajjentital Yo thhtofthd ﬁéhdb'?éa ER-52M)(He@P6abQé ek and a .
UCAR[ err] Filnmer |IBT content of 64

Exanpl e 22 Same pr ocedure as exanple 21, ‘except that
BERMOCOLL[err] EBS 481 . FQ EHEC wasTuaad % nstead' of- NATROSCL[err] 250
HABR HEC. The fi nal mxturelsaf &n slurry with a final EHEC

content of 27.8% and a: ert] Filmer | BT content of 64.8%
: R eo. og;cal Performance

: - Example 23 Example 24 Example 25 Example 96
Parameter Powdered Slurry from  Powdered Slurry from
2560 H4BR example 21 EBS 481 FQ example 22

Stormer 82 KU 86 KU 88 KU 89 KU

viscosity .
ICI viscosity 1.0P 1.2P -1.0P 15P
Sag 15 15 14 16
resistance : o
Leneta 2 3 2 2
leveling
Spatter 2 2 1 1
resistance

Example 27

A slurry is prepared by mixing 36.0 g of UCAR® butyl DIPROPASOL
solvent and 3.0 g of BENTONE® SD-2 organobentonite clay using a Cowles
disperser for 10 minutes at 2000 rpm. 24.0 g of CELLOSIZE® HEC QP-
4400H is added and mixed at 4000 rpm for 10 minutes. The final mixture is
a fluid tan slurry with a final HEC content of 38.1% and a UCAR® butyl
DIPROPASOL content of 57.1%.



WD 98/ 45355 . :
L 25- ' Exanpl es 23- 26

Exterior ‘?hlé-g%ﬁsgl ic flat wwth UCAR[err] |atex- 624 dcryli C)Pl(ﬁ:,&si,ggsgg
pounds NA err] HEC or BERMOCOLL[err] EHEC (contai ned) per

gal l ons. The rheol ogi cal performance of the two slurries in |atex paint was
i dentical to that of the powdered ER-52MZ2&ee tabl e bel ow). '

PCT/ US98/ 06592

Table 8 Rheol ogi cal Performnce _

Exampl e 23 Exampl e 24 Exampl e 25 Exampl e 26 Par anet er Powder ed
Slurry from Powdered Slurry from 250 H4BR

exanpl e 21 EBS 481 FQ exanple 22. St or mer 82 KU 86
KU 88 KU 89 KU vExamsple/ 28 ICl viscosity 1.0 P -
1.2 P 1.0 P 1.5pP __ S ' _ )

14 15 Aslurygsgrgpaged by mixg&6,0 & of UC%XS7~® butyl.DIPRO%s‘&SOL

i | . %)lvent a.m!ri ?S/(?e gf[ogg%%B-O-SIW-g kilica usin% a Cowles disper%er for 10
Exanpl e 27 . minutes at 2000 #ithY 3£0R GPEEEL.OSIZE®HECIPPUM0H i8/%0864 abld
butyl DI PROPASOL solvent and 3.0 g of BENTONE[err| SD-2

or ganobent oni tmixedgt 4600 gpm foolGeminutes, thenpe88 ¢ of BERGITOLBNR-1& 2000
rpm 24.0°g Ofsug'Ff;._thgerlt %E Lﬁ(rié& aIHlﬁ%h(éPr-nixture is stirred at 4000 rpm for 10 minutes.
o The final mixture is a fluid tan slurry with a final HEC content of 38.5%
and a UCAR® butyl DIPROPASOL content of 57.7%.

Example 29 _
_ Same procedure as example 28, except that 36.0 g of EASTMAN® DB
acetate solvent was used instead of 36.0 g of of UCAR® butyl DIPROPASOL
solvent. The final mixture is a fluid tan slurry with a final HEC content of
of 38.5% and a of EASTMAN® DB acetate content of 57.7%. After standing
~ three -days, the slurries of examples 27-29 exhibited Very little settﬁng and

remained free-flowing and fluid.

Ekamp' le 80 _

A slurry is prepared by mixing 18.0 g of UCAR® Filmer IBT solvent

and 1.5 g of BENTONE® SD-2 organobentonite clay using a Cowles
| disperser for 10 minutes at 2600 rpm. 12.0 g of hydroxyethyl guar is added

and mixed at 4000 rpm for 10 minutes, then 0.9 g of TERGITOL® NP-10
surfactant is added and the mixture is stirred at 4000 rpm for 10 minutes.
The final mixture is a viscous tan slurry with a final hydroxyethyl guar
content of 37.0% and a UCAR® Filmer IBT content of 55.6%. |



4400H i s added and m xed at 4000 rpmfor 10 mnutes. The final mxture is
a fluid tan slurry with a final HEC content of 38.1% and a UCAR[ err] butyl

DI PROPASGyogikssat of 57. 1% - WD 98/ 45355 - PCT/US98/06592
PCT/ US98/ 06592 - 26-
Exanpl e 28 A slurry is prepar by m xing 36.0 g of UCAR[err]
butyl DI PROPASOL solvent and 0.6 g 6f " CAB-O-SlL[err] M5 silica using
a Cow es disperser for 10 m nutes. at 2000 rpm 24.0 g of
CELLCSI ZE[ err] HEC QP-4400H i s added and m xed at 4000 rpmfor 10
mnutes, then 1.80 g of TERG TOL[ err] Bieahiples 31-34urfactant is added and

- the mxture is stirred at 4000 rpmfor 10 m nutes. The final m xture

is afluid tan slur ; ' : 28, 5% 14

Bt ore oo bl PRSGRA AT CRe g oSS it e ltesd B Gpounds
Exanpl e 29 hydroxyethibgtap(coataliued) per 20Ongdlioi anckexteridrizdl-asylic fabf
EASTMAN[ err] DB acetate sol vent was used instead_of 36,0 g of of
UCAR[ err] but ywith Ei¢pR8datex 624 agryliclatex i powads hydromvethyl guar i d t an

slurry with a final.H cont.ant of f 38.5% an of

acetate cont en%c%‘?a’%’fﬁg%er ibﬁ&al@% dThg rheo 081G P%@Pod%%rfc Eﬁé&%ﬁ? g& °
exanpl es 27-29 b |5 ' | thvl

froort Lowi ng agﬁbp?ﬁ%i}% t€ Whdl idehtiRal 86 thatsf 8itfpowdered Bﬁ&i‘&%- E;gfr'r’p puar
A slurry is préeertabldbelomdi ng 18.0 g of UCAR[err] Filner |IBT. solvent

and 1.5 g of BENTONE[err] SD-2 organobentgpite clay using a Cow es

di sperser for 10 m nutes at 2000 rpm 12.&9@J&thdroxyet hyl guar is added
and m xed at 4000 rpmfor 10 mnutes, then 0.9 g of TERGA TO_[err] NP-10

surfactant is added and the m xt uRheclogtical B®erdorditce pm for 10 mi nut es.
The final mxture is a viscous tan slurry with a final hydroxyethyl guar

Example 31 Example 32 Example 33 Example 34
Vinyl-acrylic with UCAR® All-acrylic with UCAR® 624

6379
Parameter Powdered Slurry from  Powdered Slurry from
HE guar example 30 HE guar example 30
Stormer = 86 KU 86 KU - 94 KU - 95 KU
viscosity _
ICI viscosity 1.2P 1.2P 16P 14P
Sag 9 10 25 16
resistance '
Leneta 2 2 2 2
leveling o
Spatter 1 : 1 1 1
‘resistance *

Example 35
A slurry is prepared by mixing 36.0 g of UCAR® Filmer IBT solvent

and 3.0 g of BENTONE® SD-2 organobentonite clay using a Cowles
disperser for 10 minutes at 2000 rpm. 24.0 g of CELLOSIZE® HEC QP-
4400H is added and mixed at 400 rpm for 10 minutes, then 0.9 g of
TERGITOL® NP-10 surfactant is added and the.mixture is stirred at 4000
rpm for 10 minutes. The final mixture is a fluid tan slurry with a final HEC



content of 37.0%and a UCAR[err] Filmer |BT content of 55.6% WO
08/ 45355 - PCT/ US98/ 06592
-27- - Exanples 31-34 .
Interior Y8R UCAR[ err] |atex 6379 vinyl-acryli c lat expgtm{nsgi%’gsusﬁ%is
hydr oxyet hyl guar (contained) per 100 gallons, and exterior all-acrylic
flat with UCAR[ err] |atex 624 acryli28-1 atex at 4 pounds hydroxyet hyl
guar (contai ned) per 100 gallons. The rheol ogi cal perfornmance of the
slurry in the two | atex paints was identical to that of the powdered

hydroxyet hyl  gUghtent of 3% é‘%eaﬁ(f‘glﬁcgﬁ*_‘{hm]mer IBT content of 56.8%. The viscosity

Table 9 ogi ca ornance

Exanpl e 31  Exfithisslifry wakaivasured usihkaiHaake4riscometer, and was found to be
Vinyl-acrylic with UCAR[err Al -acrylirc with UCA:;!err]r1 624

6379. Par &beutA70 aboaki420Q sec! andjahaut §1&eR at ed  .Slurry from
HE guar exanple 30 - HE guar exarrpl e 30 St or mer 86 KU
86 KU 94 KU 95 KU Vi scosity I Cl viscosity 1.2 P
1.2 P 1.6 P 1.4 P Sqgample 36 © 10

25 16 resi st ance —I:?n‘eg’a—— 2 2

2 2 The pmceﬂurgof examplp 3l tierepeatedd except usmg 0.60 g bf CAB-

1 | st,anc

Exanpl e 35 O-SIL® M-5 silica iastead of 8.0 g of BENTONE® SD-2 clay. The final

mixture is a fluid tan sluwrry with a final HEC content of 39.0% and a
UCARS® Filmer IBT content of 58.5%. The viscosity of this slurry was
measured using a Haake viscometer, "and; was found to be about 125 cP at
1200 sec! and about 370 cP at 10 secl. .

- Example 37

‘A slurry is prepared by miking 18.0 g of UCAR® Filmer IBT solvent
and 0.30 g of CAB-O-SIL® M-5 si];ica using a Cowles disperser for 10
minutes at 2000 rpm. 12.0 g of CELLOSIZE® HM HEC 200 is added and
mixed at 400 rpm for. 10 minutes, then 0.9 g of TERGITOL® NP-10
surfactant is added and the mixture is stirred at 4000 rpm for 10 minutes.
The final mixture is a fluid tan sluri'y with a final HMHEC content of 38.5%
and a UCARS Filmer IBT content of 57.7%. ' .

Example 38
The procedure of example 387 is repeated except using 12.0 g of
NATROSOL® Plus 330 HMHEC instead of 12.0 g of CELLOSIZE® HM HEC
200. S



A slurry I's prepared by mxing 36.0 g of ‘'UCAR[err] Filnmer |IBT sol vent

“and 3.0 g of BENTONE[ err] SD-2 organobentonlte clay using a Cow es

di spersexrofygnggg) m nutes ‘at 2000 rpm 24.0 g of CELLCSI ZE[perv{sosiaesog)P-
4400H i s added and m xed at 400 rpmfor 10 m nutes, then 0.9 g of

TERG TOL[err] NP-10 surfactant is addedepd the m xture is stirred at 4000
rpmfor 10 mnutes. The final mxture is a fluid tan slurry with a final
HEC WD 98/ 45355

'PCT/ US98/ 06592 - 28- cont ent
of 37.6% and a UCAR[err] Filnmer |BT Examaples3942 3% The viscosity

of this slurry was neasured using a Haake visconeter, and was found to be
about 170 cP at 13Qcse(Al-hbryiitilabaith CIGARP lﬁtex1924%i'ﬂié latex at 6

Exanpl e 36 The procedure of exanple 31 is repeat ed except usi ng-
0.60 g of CApounds NATROSOEM Flus 330 FIMEEEG o (GEBLES Iﬁ?@ HEE\RODE o 1)

SD-2 clay. The flnal ure a,fl dtan Iurr a fin HEC
content of 3 IOdng@gﬁ ﬁ’? ﬂs%tg%s%es

LLZerse o i éﬁhﬁ’%ﬁ@@eﬁtma“mﬁ%ﬁ @t’err?‘*@%ﬁ*‘%ﬁ%‘ﬁ%ﬁ&ym 10

sec[err]. table below). _ mpl e 37
sturry is prepared by m xing 18.0 g of - UCAR[err] Fllner | BT sol vent
and 0.30 g of CAB-O-SIL[err] M5 silicalabled0: Cow es disperser for 10

m nutes at 2000 rpm 12.0 g of CELLOSI ZE[err] HM HEC 200 is added and

m xed at 400 rpmfor 10 m nut es Rh86logical Peforbmhéel [err] NP-10
surfactant is added and the m xture is stirred at 4000 rpmfor 10 m nutes.

The final mxture is a f%rﬁ#%%?l ur%ﬁg@flwcorﬁfgﬁ Qé4§8 5%
and a UCAR] erlﬂrarFx_llé owdere Shirry from  Powdered Slurry from

HMHEC 200 example 37 NATROSOL® example 38

Plus 330
Stormer 93 KU 93 KU 103 KU 105 KU -
viscosity _ . '
ICI viscosity 1.7P. 18P 18P 16P
Sag 25 20 25 24
resistance - _ '
Leneta 3 3 2 : 1
leveling .
Spatter 8 8 - 8 -8
resistance.

Although the present invention has been described with respect
to specific aspects those skilled in the art will recognize that other
aspects are intended to be mcluded within the scope of the claims
which follow.
For example, in addition to the cellulose ether described herein,
one skilled in the art may use other water-soluble polysaccharides, including
naturally occurring, biosynthesized and derivatized carbohydrate polymers

or mixtures thereof. Such materials encompass high molecular weight



Exaan e 38 The procedure of exanple 37 is repeated except using

12.0 g of NATROSOL[ err] Plus 330 HVHEC i nstead of 12.0 g of

“CELLGCsI ZE HEC 200. ‘WD 98/ 45355 )

PCT/ US98/ 3@%@4}435% | _,g. PCT/USIBNGSD
Exanpl es 39-42 Exterior all-acrylic flat with UCAR err] | atex
624 acrylic latex at 6 pounds NATROS80Qferr] Plus 330 HVHEC or
CELLCSI ZE[ err] HM HEC 200 (contai ned) per 100 gallons. The rheol ogi cal
performance of the two slurries in Iatex pai nt was identical to that

Tabl e 10

Exanpl e 39  EThepé endiRrialExeapincldde, fobexapidesdthe entirdstaehtaid celbaloder ed
Slurry from Powdlered " Slurry from HVHEC 200
exampl e 37  NienpOSe: peetp, ekitogans cdtin; the seaweed products such as agar and

Viscosity  cRRelpuem.flgpnats; ipnatural gind such as guly &g, hydroxyethyl b

of the powder ed bk &%yﬁﬁsot(xﬁﬁﬁosacﬁﬁ 2rids o C@f @WE? y nglazcosidic bonds.

Sag. %'t:iar arabic and trz?%acanth, bio-deri¢ed gums such as x4hthan; and the
resistance - Lenet a ' 3 2 1
leveling = Hiet tBie descriptdon herein relating8o the cellulose ethers would also apply

r esi st ance .
_ to other polysaccharides.



- Al t hough the present invention has been described with respect to

‘specific aspects those skilled in the art will recognize that other
aspect's wHhagisgdsended to be incliuded within the scope of tIRCTUSH808592

whi ch fol | ow ' : For exanple, in addition to the cellul ose
et her—described herein, one skillegqin the art may use other

wat er.-sol ubl e pol ysacchari des, including natural |y occurring,

bi osMHﬂyjﬂﬂﬂlljJ rivatized carbohydrate polyners or m xtures

t her s U Mal s enconpass high mol ecul ar wei ght WO 98/ 45355
PCT/ US98/ 06592 CLAIMS - 30-

pol yners conposed of nonosaccharide units joined by glycosidi-c bonds.
These materials may include, for exanple, the entire starch and cell ul ose

famlies; pectin, ghito agh'mép'&' ’ Egﬁ\ﬁ@ roducts such as agar and
carrageenan; al gi ngte; t%he n tSr%POS%t{rf%suc gsgln uar, e.g., hydroxyethyl

guar, arabic and t (#gac firunh abbud1derTd sxkightrpervenl, basedoom the totald t he
|'i ke. The description_herein relating to the celluylose efhers uld al so
appl y _ t weightcof the! sluress iof 8 preticulate, water-soluble, cellulose ether '

CLAI VG having a particle size of ﬁ'om about 0.01 to 1000 microns anda

molecular weight of from about 10,000 to 2 x 106 grams per gram mole; -
() from about 25 to 99 weight percent, based 6n the total
weight of the slurry, of an oxygenated, organic carrier which is at least
| substantially a non-solvent for the polymer; and
(¢) from about 0.1 to 10 weight percent, based on the total
weight of the slurry, of a particulate thickening agent;
wherein the slurry composition
@ is substantially free of salt;
(i) is substantially free of water; and

(ili) is stable for at least one week.

2. The composition of claim 1 wherein the oxygenated,
organic carrier is effective fo enhance the viscosification and film

formation of a latex composition compriéing the slurry.

3.  The composition of claim 1 wherein the oxygenated,
organic carrier is selected from the group consisting of ketones,
carbonates, esters, ester alcohols, glycol ethers, glycols and mixtures

thereof.
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1. Aslurry corrpos |oh corrpr""|'5| ng ( ) fromabout 1 to 75

gﬁ:grzuﬁgé;;;ﬁ Zii Al VT bl s v e SRR 122

-of fro 0 nf'crdns® and a wei ght _ average no ecul ar
wei ght of fromabout 10,000 to 2 x 106 grans per gram nol e; 10
(b) from about 25 to 99 wei ght percent-32based on the total weight
of the slurry, of an oxygenated, organic carrier which is at |east
substantially a non- soI vent for the polyner; and (c)
fromabout 0.1 t0410 WeigNorRE6&iBBh: ofla&ﬁﬂlwiaérem%et&@ygeata%dwel ght of
the slurry, of a particulate hi ckeni ng agent wher ei n
the slurry corgmscicaprier comprises from(aboutstvmltnsahmh atWIejlvé caxboaf salt;

(i) is substantially free of water; and 20 (iii)is stabl e for at
| east one we@koms permolecule. The corrposition of claim 1 wherein the
oxygenat ed, or gani c carrier is effective to enhance _ t he

Vi sco_s_ification and filmformation of a |atex 25 conposition conprising
the slurry. 5.  The diepsditivasoficlann Of whedill theWedhflode btleer is
oxygenat ed, organl c carrier is selected-fromthe group consi sting
of ketones, btedfrom thes geoup censisting of hydr: lsellglo,seol ét hers,’

‘gl ycol's and. tures th 0Si t f.claiml |
wherein the- ?Y?‘W ce(ifulose,&psgbylcceeld.]lpqeeﬁl H% %ﬁqyébout two to
about . reeRi] I The
conposition c?ﬂﬂﬁal mgﬂﬁ@g@;ﬁ%&tﬂﬁc SgéJ ysa’ég glr‘l?ocfglmetﬁycel | ul ose
ether. cellulose, and mixtures thexfeof. :

6. The comp031t1on of claim 1 wherein the cellulose ether is
- hydrophoblcally modified with an alkyl, alkene, aryl, alkyl-aryl or

alkene-aryl substituent.

1. The composition of claim 1 wherein the particulate
thickener is selected from the group consisting of silicas, aluminas,
clays and mixtures thereof. '

8. The composition of claim 1 which further comprises from
about 0.1 to 10 weight percent of a surfactant based on the total Weight
of the slurry.

9. A method of making a slurry composition comprising
‘combining: -
. (@) from about 1 to 75 weight percent, based on. the total
weight of the slurry, of a particulate, water-soluble, cellulose ether
having a particle size of from about 0.01 to 1000 microns and a

molecular weight of from about 10,000 to 2 x 106 grams per gram mole;
I —
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- 32- . The corrp05| tion of claimb5 wherein the cellul ose

et her is sel ect ed Hl mﬂlﬂ”ﬂﬂﬂﬂ*nm sting of . hydroxyet hyl
cel l'ul oago ofpghsoxy nmet hyl cel | ul osectyshsassmr opyl

met hyl cel | ul ose, h droxyethyl met hyl cel | ul ose, hydroxyet hyl

car boxyl net hyl cell uI ose, and m xtures thereof. 7. The conposition
of claim5 wherein the cellul ose ether is hydrophob| cally nodified
with an al kyl, 10 al kene, aryl, alkyl-aryl or al kene-aryl substituent.

8. The conposition of claim1 wherein the particul ate thickener is
sel ected from t he (by oufrom aboM&t@BBrvgexght;ielrdmm; based onntde, tothhys and

m xtures 15 f.. The conposition of, cl 1. which further
conpri ses f r(Wﬁlgg B?t}@f“ glqrgy,mf%pgﬂge%t,egzﬁfgqﬂmé:amer Vg}é-\?]lhflﬁc?t tdaashased |
on the total s%béﬂﬁmﬁﬁ Bhr?or?wf fgxothe poly-u}& dﬁdmt hod of making a slurry

corrp05|t|on I'sing CoO (a) fromabout 1 to 75

wei ght percent, e(é)ed @Rom abouﬂ(me ﬂoqmweiglitg;bﬁrcehttlbwseﬂmwe té¥ala
particulate, 25 water-soluble, polysaccharide having a particle size

of from aboutwe;ghnofthqebu‘rm @f@Mnulaaem@emng agengyer age nol ecul ar

wei ght of fromabo 10[err] grans per gram nole;

X
(b)  from about 2§V Qﬁ;@ 3 PELY ORReFitioBas ed on
@ is substantially free of salt;

(i1) is substantially free of water; and

(iii) is stable for at least one week.

10. The method of claim 9 comprising dispersing the
particulate thickening agent in the oxygenated organic carrier to form
‘an initial dispersion and adding the cellulose ether to the initial
dispersion to form the slurry.

11. A slurry composition comprising:

(a) fromaboutl to 75 weight percent, based on the total
weight of the slurry, of a particulate, water-soluble, polysaccharide
having a particle sizé of from about 0.01 to 1000 microns and a
molecular weight of from about 10,000 to 2 x 106 grams per gram xyole;

() from about 25 to 99 weight percent, based on the total
weight of the slurry, of an oxygenated, organic carrier which is at least
substantially a non-solvent for the polymer; and

(¢)  from about 0.1 to 10 weight percent, based on the total
weight of the slurry, of a particulate thickening agent;

wherein the slurry composition

@)  is substantially free of salt;
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30 the total weight of the slurry, of an oxygenated, organic

_ ‘carrl er which'is at |east substantially a non- sol vent for the
pol'ymer; (c) fromabout 0.1 to *10 wei ght pe -
on the tgfcggs’%?ght of the slurry, of a particulate 35 %ﬁ?@ﬂ%ﬁmﬁ?’agent
wherein the slurry conposition ~ (i) is substantially free of
salt; -34- 33- (ii) is
substantlally free of water; and (iii)is stable for at |east one
week. 11. The nethod of claim 10 conprising dispersing the 5 _
particul ate thickening ent EORYRAR: carrier to form
an initial dispersion a cﬁér}glgﬁét%ﬁn g%;(}gg%(’: r.k%‘rgetotheinitial

dispersion to formthe (i) Siwﬂable for at least one week.
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