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DESCRI PTI ON OF THE PRI OR ART In general, the bulk density of
pol ynmer particles is |owered for ease of processing, handl i ng and
flow In many situations, it is desirable to tenporarily suspend pol yner
particles 15 in a liquid medium for ease of handling and transportation.
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15 inaliquid medxum for ease of handling and transportation. One of the ways to achieve this
goal is to lower the bulk density of the polymer particles. In addition, by lowering bulk
density, dissolution of polymer particles in an appropriate solvent can be accelarated. Low
bulk density polymer particles are of special interest for fabricating light-weight products and
separating solvents.

20 Various water-soluble polymers are used to thicken and control rheology of
waterborne industrial systems, such as latex paints and personal care products. These include
natural and chemically modified polysaccharides, proteins and synthetic water-soluble
polymers. Examples include hydroxyethylcellulose (HEC), hydrophobically modified

- hydroxyethylcellulose (HM-HEC), ethylhydroxyethylcellulose, hydrophobically modified

25 ethylhydroxyethylcellulose, methylthydroxypropylcellulose, carboxymethylcellulose, guar and
guar derivatives, starch and starch derivatives, casein, polyacrylates, polyacxylamides, and
polyalkylene oxides.

In the last fifteen years, a new class of hydrophobically modified synthetic water-
soluble polymers (HM-WSPs) have gained extensive commercial importance for formulating

30 waterborne coatings and suspensions to achieve desired paint properties, such as flow,

leveling, film build and gloss. These HM-WSPs are composed of water-soluble and water-
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To thicken aqueous systems, water-soluble polymers are commonly used in dry
powder form. However, there are several problems associated with the use of dry powder
polymers. These include, dusting during transfef, poor dispersibility (lump formation),
unusually long dissolution time, and poor handling. Particularly, complete dissolution of solid

25  water-soluble polymers is a formidable task when they are directly added to highly filled
systems, such as latex paints, containing limited amount of free water.

To eliminate these problems, manufacturers of SATs have searched for means to
deliver these fnolymers as high solids pourable/pumpable aqueous emulsions or solutions.

One class of SATs comprised of hydrophobically modified alkali-soluble polyacrylates

30 and hydrophobically modified polyacrylamides are made by free radical emulsion

polymerization processses in water and the polymers formed remained as stable colloidal
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: world, there is a mounting pressure to formulate waterborne systems, such as latex paints, free
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of volatile organic compounds (VOCs). Since the above-mentioned polyalkylene oxide based

SATs are dissolved in a mixture of water and an organic cosolvent, they are not the systems of

choice for formulating VOC free waterborne coatings. Hence, manufacturers of SATs have
25  been actively seeking for ways to deliver SATSs in agueous systems free of VOCs.

US Patents No. 5,137,571 and 5,376,709 describe the use of cyclodextrins to suppress
the solution viscosity of SATs. It has been proposed that cyclodextrins, which are cyclic
oligosaccharides composed of 6, 7 or 8 a-D-anhydroglucose units, reversibly complex with
the hydrophobic moieties of SATSs and occasion breakdown of hydrophobic association and

30 attendant viscosity loss.
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particulate form, having at least about 20% lower bulk density than the same particle size
polymer obtained by grinding. The polymer is a water-soluble, synthetic or semisynthetic
associative thickener having a particle size that passes through a U.S. 20 mesh screen. The
polymer can be selected from the group consisting of hydrophobically modified polyether-

25  polyurethanes, hydrophobically modified polyether-polyurethanes bearing terminal hydrophillic

| groups, hydrophobically modified polyacrylates, hydrophobically modified polyether-polyols,
hydrophobically modified polyacrylamide, hydrophobically modified polyvinyl alcohol and
copolymers thereof, hydrophobically modified aminoplast-polyethers, hydrophobically
modified hydroxyethyl cellulose, hydrophobically modified hydroxypropylcellulose, -

30  hydrophobically modified hydroxypropylmethylcellulose, hydrophobically modified
ethylhydroxyethylcellulose and hydrophobically modified poly(acetal- or ketal-polyethers)
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PCT/ US98/ 2 1@1%91\10 solvent at elevated temperatures and allowing the solvent to evaporat@ﬁ'om the SAT

20 solution. The SAT particles with lower bulk density are suitable for making stable aqueous
dispersions containing 20% by weight and greater of SATs in the presence of appropriate
amounts of dissolved salts. When diluted with water, these polymeric aqueous dispersions
dissolve rapidly without lumping.

It was also unexpectedly found that when these SATs are suspended in a salt solution

25  and the SAT suspension is used to thicken latex paints, the amount of SAT required to thicken
the latex paint was significantly less than when the SAT was delivered as a solution in 1:4
(weight basis) butyl carbitol/water mixture.

The thermoplastic polymers can be water-soluble synthetic or semi-synfhetic
associative thickeners (SATs and SSATs), poly(2-ethyl-2-oxazoline), GANTREZ® poly(vinyl

30  methyl ether-co-maleic anhydride) (available from ISP Technologies, Inc.), PEMULEN®
hydrophobically modified polyacrylate (available from B.F. Goodrich), KLUCEL®
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Patent  (copolfinéts G?éhﬂé&e oxidéhatd 18§§-chaﬂ1 éﬁyﬂlﬁéne?fﬁ 453137 hydfophoBicaf?) -

hydr ophob| cal "y nodi fi am nopl ast - pol PCT I’nt er nat | 6nal WO
96/ 40625 apailified polyacetal-polyethers ), PCT International WO 96/40820 (hydrophobically modified

polyether-polyurethanes bearing terminal hydrophilic groups), hydrophobically modified

25 polyacetal-polyethers (US Patent No. 5,574,127), hydrophobically modified alkali-soluble
emulsions (US patent Nos. 4,514,552, 4,421,902, 4,423,199, 4,429,097, 4,663,385,
4,008,202, 4,384,096, 5,342,883 and references cited therein. For other references on
hydrophobically modified alkali-soluble emulsions see, E.J. Schaller and P. R. Perry, in
“Handbook of Coatings Additives”, Ed., L. J. Calbo, Marcel Dekker, Inc., New York, Vol. 2, |

30 1992, Chapter 4, p. 114 and G. D. Shay in “Polymers in Aqueous Media”, Ed. J. E. Glass,
Advances in Chemistry Series, Vol. 223 , Chapter 25, p. 480, 1989; American Chemical



WO 96/ 40185) . The di scl osure ofthe above docunents is hereby incorporated
by reference. Cenerally the upper limt of the weight average
mol ecul ar WEIgﬁt 729680 e pol yner can be 2, 000, 000, preferSSﬁ BRRISH00
and nost preferably 100,000. The lower limt can be about 500,
preferably 15,6000 and nost preferably aBeut 20, 000. Preferably
t he hydrophobically nodified poly(acetal- or ketal -polyethers) used in the
present invention are those wherein the hydrophobic groups conprise al kyl

d al k | | al kyl
grnyl iy kg% g&% oa%ﬁ?ﬁ;‘t}ﬁ%@? %‘gd'kgﬁ’&icac?hfe’gme%ggﬁ @ﬁﬁ"%’r"’ngﬁ 0 20
ﬁ ar bog ZaE o] mlﬂ,é: 4;41252469; 6{462,85[,3/4,463315@, 4,468,452 A, 1@2!,962mdh)airllipjmlp:fany Tmnrhﬁed
ave 0 cay bon at ons r aryl al kenyl,
cyl oal i phat F‘@“’&H@%ﬂﬂ%‘}“ﬁ I"”’“M@%é\%@ggfg 25ycar bon gt ons and
st pref er % 6/ he % r'l‘hgﬁscﬁkulﬁél ﬂ{e% Ve QGthMment is hﬁfebﬁﬁ‘é&?ﬂé}ﬁ eference.

The pol yners o fesen |nven ave a particle’size asses
through & U S General&oﬂxeﬁpberslmﬁe@ﬂthe wexghea\etﬂgy mdwmhg lveizhtofthe $0lyires ban
screen and nost preferably throu -mesh screen

I n addi t i onbe 8,089,009, by SO0 ny@rr@émsfeeaézm &DOsR%h flihe dower lippiteasbes abovt

ket al - qQl | bically nodified

pol yet her - pg?& %teﬁgﬁel?q@ scr%fgre%p&rfﬂ%%g%? &PPatents No. 4, 155, 892,
4, 496708, 4, 426, Heerably My ARPhoBICA nHifedyisy Bocklb Loretal-polyithers) used n the
: hydrophob| cal | y nodi fied pol yet her - gol yur et hanes bearing term nal

* hydr ophi | i cPgset jnveation are thosqe\éle’fep hydroplobiq groupseemnsise plkyiendalkead zmoupsnd

Pt et o T, Biyide BREAE Lo B € bk U], aakenyh o REBRAS oo Shiyeytiv
~nodi fied pogwﬁg& KAVIAES 1129 BABEH AtBRE, m&e Sterablgtviizhdin Meh atkyd %aﬁté&gx groups.
4,421, 902, 3,199, 25 4,429, 097, 63, 385, 4, 008, 202, 4, 384, 096, and

5, 342, 883 ah@%ﬂdﬁmﬂiommws andahe NB'H arylalkyl, a5 ajkenyly plealiphatissandpolsicyddd i n
US Patents No. 4.432 881 .4 4

4,722,962, %Pﬁwglp 5earhon ahgrms 4ndpes Smei%%?'z\wm@smwf’ags'u*afge?. bed
in PCT carbg,g@lroﬁgtlonal WD 96/ 40625 and WD 96/40185), can al so be used
to make the aqueous suspensi ons of the present invention. The

di scl osd¥e of thdbepphimerstiof the preseat @thmn@evmpﬁtl@lg s@@ thap passes thrangha U.S.

ool yot hor - paPRBREth ESRPY L ROAT LR, ARdnShRige il s P 56 Blond a8

relatively kOMhesh screen. V\D 99/ 20680
PCT/ US98/ 21536 . i i . - 8 -
mol ecul ar wei ght Ippastdjtiantplas instegd w the hydsspbehically masiifipdpolytacetalatrdeetal-10, 000)

i th hyd hobi . dii ds ' t h | t
Copol yrrer o RPOFOFLFspHTENS BoLs Balroe bR IApHEEr Ptyetnér iy raaes S eseribsd in o
by havi pg t € PapntdNb 4, 1y5is0 PG 04, WA26{48%0Y 49 233 51025500 3hd 9@@1654 aniihe
remai nder are internal. Thé hydrophobic groups are ¢onnected to th

- hydr ophi | i chydrophgbidaity tﬂwgliﬁsd polyztiheepdlyuwethgnesibearing tenmival hydeophilin Igagxps as

::’gt 22? t ngr les%%ﬁec{l Mf:%’rﬁ%%'n%ﬁv]db&?&ﬁ an% lg&%'ﬂoﬁcﬂ@'r}&gdlﬁed poﬁye?l?eer}-(%)oi s>
as described in U.S. Patents No. 4,288,639, 4,354,956 and 4,904,466, and hydrophobically
modified polyacrylates as described in U.S. Patents No‘ 4,514,552, 4,421,902, 4,423,199,

25 4,429,097, 4,663,385, 4,008,202, 4,384,096, and 5,342,883 and hydrophobically modified
polyacrytamide as described in US Patents No. 4,425,469, 4,432,881, 4,463,151, 4,463,152,
and 4,722,962, and hydrophobically modified aminoplast-polyethers as described in PCT
International WO 96/40625 and WO 96/40185), can also be used to make the équeous
suspensions of the present invention. The disclosure of these patents are hereby incorporated

30 by reference. Hydrophobically modified polyurethane thickeners are low molecular weight
polyether-polyurethane bearing hydrophobes. They are made by condensing relatively low



4,327,008, the hydrophobes have branched structure. They.are nade by
reacting peyy s ne oxides with a polyfunctional material, a

di i socyanate, an ‘ﬁater and end- cappi ng the resulting BCTO8213¢ h o
hydr ophobi ¢ nonof uncti onal active hydrogen-contai ni ng conpound or a 10
nonoi socyanat e. Hydr ophoBfrcal | y nodified pol yacryl ates are

al kal i - sol ubl e hydrophobi cally nodified pol yacryl ates. They are nade
by copol ynerizing a mxture of acrylic nmonomers with a small anount
of a hydrgslealicwsight poldiiiene glycol (molecular weiltht b 16 abwit!10000) Gith hydRphstis
bul k density thernoplastic polymers of the present 15 invention can be
made by ddiisecyanatesjandendecapping thexesulting cafiolymens withhydiophehjc alcohols ar arhiges.

sol ution. This can,be acc | i shed ,in_a,nunber s, for. example:
. D ssof ThevisrcIEpgrriAea oY g BB of ot v oGSl St fs el R c oo
the the remainde? @td fhtePrihl. ThethydRHABHIB igkdups aiddunfedtedto he Ih9&fogmﬂc ent
tenperature) at which the polynmer is insoluble. 20

Poor <ol veniyethylens axideddocks thopghhurethang linkages. i s substantially insol ubl e at
anbi ent : condidigQns, (J.. | egs & han 1% b i,ght,.0 I S
di ssol ved,: basl_é'c?“Swef ﬁléss\/ﬁgithaﬁ‘f"pgé’b’cﬁry modified po?m{r%téa% %‘flgﬁ?f In @?ﬁb%gg%f
poor  sol v&B475008) ¢he KiRir6pHOBEShave BrdiRRed stﬁx%ﬁ@é.srhebwﬂﬁd’é%acﬁn# polyalkylene
sol vents, chlorinated hydrocarbon solvents, etc. O these, ethers” and

hydr ocar bordea5vith a polyfunctional material, aidiispcipariate, and patenand endveappingthe 681kking ] C
~are preferred frqmyi olnts of, . . operation and cost, and
because o?rog‘ﬁcé iW‘abﬁgﬁwqb%wﬁ’??@ml@ﬁng -containing compound or g,

Di ssojg/e fbfoisstviades. i N1 a poor solvent (e.g., tetrahydrofuran) at el evated
tenperature and/or pressure, and add another poor sol vent of different

pol arity (e. g.Hydrophobically modifiedipoliracrylatéscane slshli~soluble hydiophebitelly amcalifiedo t he

Isj(cj:l'r;J tulsgg/ polyacgylates. They arevt\%)acﬁa%yzc%%ggmeﬁzing a mixture of acrylic monomers,with a small

c) Di ssol yoin?®f ROydrsphobit cd-méiohspt and evaporate the solvent at a
pressure | ower t han at nospheric pressure. The evaporated

sol vent may beThofinepartcle bige tasludeshiilla density thermoplastic potymers bf thetpresentor

wi t ho a. cool er. 5 . . Solvents of this.t .have, 1 he .

char abt er PEETieD 2 bemade by, distalying B ARG 4% Fapidly iashEBijp it from the solution.

| east 1% Byigiah BB lactimplished TR a nuldREoF Ways! fof elihglet of sol ution. Exanples of
such solvents include: ethers, ketones, esters, hydrocarbon
sol vent s, chl os) Passelye the polymer in a popgshlvantiatelevatas temperstures and copl theese,

ethers and hy d'sr.o gt?ornbtgré t%r%p\e/rgﬂ}res (avrmnbtiehnt %9 bc!-,l{)wgamn bient temperature) at which the

polymer is insoluble.

20
Poor solvents are those in which the polymer is substantially insoluble at ambient
conditions (i.e. less than 1% by weight of polymer is dissolved, based on the weight of
the solution). Examples of poor solvents include ethers, ketones, esters, hydrocarbon
solvents, chlorinated hydrocarbon solvents, etc. Of these, ethers and hydrocarbon

25 solvents with boiling points lower than 60°C are preferred from viewpoints of

operation and cost and because of their ease of removal from the polymer.

b) Dissolve the polymer in a poor solvent (e.g., tetrahydrofuran) at eleQated
temperature and/or pressure, and add another poor solvent of different polarity (e.g., 2

30 hydrocarbon solvent, such as hexane) to the solution.



points |ower than 60[err]C are preferred fromview points of operation and

cost and 10 because of their ease of renpval from }réﬁﬁ

: . WO 99/2 ) )

d) Dissolve the polynmer in a poor solvent at anbient tenperaﬁ% {/21&36
pressure above at nospheric pressure and subject the solution
to an environnent of bel ow at nospher4 c9- pressure and/ or

el evated tenperature, whereby the solvent evaporates very rapidly. 15

e) Dissolve the polymer in a poor solvent at anbient tenperature at a
pressure above nto
bel ow anbi ent te?’rp lssolve the pd%émﬁw%b& aH&? D@g?&&gﬁ@ﬁﬂeattagfe s§&&'elkl§\ivn&a
sol vent and sub Jtlmtatmbsphem pressure. t’Bxeaava;mmued soinemm:lyfbemllected by conderisingow
at nospheri c pressu and/ or ehevat ed tenperature, or purging with hot gas
(e.qg. °PH‘P@’€F1““" @Miafeolekr gon and air), whereby the sol vent
evaporates very rapidly. g) Dissolve the polyner in a
solvent and rapidly m x the polyner solution with a poor

sol vent sunder hiSgivefits ®f thistyfe havelthe cﬁalmtthgsm rdnssalwe the! podynieptordit. exttnt of at
The preferred method is to dissalve the p in a Qor sol vent at

anbi ent t daepicl% by meight °§P‘ﬂ¥'§§fsh45§d aﬂéhﬁewash!ﬂsfa ppR fxamplenof suef ¢ o
subject the sol Y0Bits Bl ethers, kAU, LABHERA Rl sBe ERIGIC Pr esour e

and/ or elevated ure evaporates very

rapidly. 30 h drocarbc'ﬁ@sdlfléiméﬁ @fuﬁ@u&tmdwmﬂ IydsgrartionaoRents withéboilinge

~particul ate reduced bul k den5|t CE ynmers of the present_ invention,
organi c or |norgamtsclowat6mn§6‘rféme@r@fanre ffh@\)ﬂ‘%?%ﬁiﬁ@?@?‘“@)#ﬂd cost and

: \é\gr?alségfgg 536 because of their ease of removal from polymer. . 10-
at least 10 wm % or hi gher coul d be used. These coul d be carbon contai ning
salts, e.g. sodium potassium salts of aliphatic or aromatic

carboxylic aci d¢) Dmﬂmhe aolympt i9 2 pogE olvent gbambient demperature g @iniessurggbove

S R e L e S R

formate. The capp@¥reah@opdbiated Rmperafife, Whekib§ahd solveRtOVapatatavery fapidly .
inorgani c salts. These aqueous fluid suspensions and their process of

prepardfion is the subject of conpanion application filed ...... (Hercul es

Docket No. Fl.ui di.zed Pol S f d hobi cal |
|ngl 1? i ed Pol y( A@gﬁfm}v&ﬁhe P°‘9mﬁe"f‘§1p°ﬂgf‘§§ e[n%gﬁ,#n%ggﬁév C{Hlé?n a&ﬁ sird abgve ¥
Pol yacryl ate”, Rym&sphéric fesstiecdnd206l the sdhutior?te)beldw Smbient temperature.

f) Dissolve the polymer in a solvent and subject the solution to an environment of
20 below atmospheric pressure and/or elevated temperature, or purging with hot gas (e.g.

nitrogen, helium, argon and air), whereby the solvent evaporates very rapidly.

g) Dissolve the polymer in a solvent and rapidly mix the polymer solution with a poor

solvent under high shear and filter the polymer particles formed.

25
The preferred method is to dissoive the polymer in a poor solvent at ambient
temperature at a pressure above atmospheric pressure and to subject the solution to an
environment of below atmospheric pressure and/or elevated temperature whereby the solvent
evaporates very rapidly.
30 To prepare aqueous fluid suspensions of the fine particulate reduced bulk density

polymers of the present invention, organic or inorganic water-soluble salts having solubility of



di scl osure of which is hereby incorporated by reference. 10 . An

aqueous fl uiveh sapagggnsi on of 20-25 wm % solids of the SAT can be made, e.g.,
by addi ng the fine powder of the SAT to a strongly agifﬁ'f’yﬁg%ﬁ’éous
sol ution of sodiumformate cont ai ni ng xanthan gum Preferably, a

bi oci de is added before or after di spelosi ng the SAT in the salt
solution. The resulting polyneric aqueous suspension was punpabl e/ pourabl e
and di ssol ved rapidly when added to a | arge excess of water under

agi t at i on. at\san10 weldr qrduighiee douil® be usedo Theseabald beaartion cohtaitiisig salts,d ¢ \sodium
vi scosified the paint anq(ij'g rovided good flow, leveling, filmbuild
1

and gl ossof Pﬁ@%ﬁﬂéﬁ‘%"ﬁ‘ *Hilcéli craeboxghicacidss Iosganic salip,sch assndium pon,
gel ation S:rg?:assium caﬁ%%ﬁ?%%dg%%b&%dg rcfxﬁ' aléG ﬁg ﬁse(af Pl%f&'[’&%?at -g&lﬁ@%‘éﬂlts are

tenmperatu urd suspénsi on

parti cul atsedinfchindgmbtdssitin fofmnae and moktyprefefred s sodium forkstePTHE Cdibostylite SiitsON
can be used to thicken aqueous systens, such as |atex paints, 2 '

cement Pt i 6% beysaddipsomhinaionwith ingrganicssalts.of hese agwaoys Auid suspansionsand their

adhesi ves, | ril]d . ' 1] - L. dr kd Ji NQ u ens
for oil r?é%év%gs??/f:& g%%lﬁg%{}x?\gg}e sﬁh’ae&réicghwgb %mw‘a{ﬁ'géat'rﬁ‘a‘g‘gﬁgg?%ﬁ@%-
systens f AQAZNS4 “Flaidided W_@I}mﬁ Sﬂﬁpmﬁbﬂ of Hydvophbbicully Mﬂﬁﬁﬁd’?é@(ﬁc&zﬁ! or
textiles and as additive in the nanufacture of wet |aid nonwoven

vvelrols . Tﬂe}(q;@lﬁ’q&eethpsb Polyusmthangand ROlyacfylatQ’;'d?bbﬂnTa-tEUdiohmd Aq(C.|Sauk theone
. bl o5
ﬁ;d(ra(r)x;e!t %ﬁ%@gﬁ eﬁcﬁ@ﬁ%heig{/1%%%%11}%%&8%@@%%}%%%' Egd?oxyet hyl cel | ul ose,

hydr opbobi cal | yAn aqueousisld kispenstdrhof 20425 Motablidy ofehd SATQRA bewideyd.g., by
hydr oxypropyl cell ul ose, et hyls%fir oxyet hyl cel l ul ose, carboxynet hyl

cel | ul ose adgioghe fnd pasydes nbthie SAT 1a.2 8 tated| gauepys salusion of sodium formate

Dol yacr y1 apuiiting Sifan gl rétRbl Y bibEe iAdBT ntlle & 43 bisBRritE AT i

pol yner s qhe ditssofitidhcThe feslting pslimeridaqrbudsuspéhsiontigaspuirpabltfpoufablecandi ght

wei ght plagtic rodéJct , as,a tahlet binder and tablet disintegrant, as an
adj uvant tdssekypd rapidly misrag'idesfto aﬁ%rgg ,excﬁsrafr wa@wg%g%m Whenfiggorporated
E’E‘FIJ'? [g '8?311@%6]&%9&@:19% efficiently viscosiﬁeMegp%{n% 99&3 Brovided good flow, leiriijng, film build

sel ecti ve and gWispiTHeagaeshstfuidRisperiions Weps f1stdé (@ phake dparation, gelation or
The follow ng exanples illustrate further the present invention which
rel ates t gedimentation) aftes dayveeks ofistorage at koOMsteaPesRIE on of vari ous SATS.

However, they t . WA S
I nvention, as g@%ﬁqqﬁ%cﬂggisu&gé}ﬁg’[ﬂ%@eep aﬁ%qsug#gfégﬂ%i%? eljlc? é‘gﬁ’ | nﬁg@
- fromthe shé¢ prekem inbetiarpcande usédbto thioken aqueous systeasssuchas tadepaints) | parts
and percent ages, are by ) ight. , . P DURI%?’F‘P Solution_ . .
vi sco20t y cepmatitiqussystens, mineralslyrries, jojny monn% vaterthomeaihgsivesy ks, drilling
pol ymer 1 1 ' fl : | er
(Model  Dv- 3&3{1 ldg dﬁérfl;dnﬁn@%, U Skt 18P oif rédb P&, dosmBtiéSphantlatGitidat,
coating and sizing systems for paper and paperboards, sizing and finishing systems for textiles
and as additive in the manufacture of wet laid nonwoven webs. They can be used alone or in
combination with at least one other thickener selected form the group consisting of
25  hydroxyethylcellulose, hydrophobically modified hydroxyethylcellulose, hydrophobically
modified ethylhydroxyethyl cellulose, methyl hydroxypropyl cellulose, ethylhydroxyethyl
cellulose, carboxymethyl cellulose, polyvinyl alcohol, polyurethanes, polyacrylates,
polyacrylamides, guar, guar derivatives, clays and alkali-soluble polyacrylates. |
The fine particulate reduced bulk density polymers of the present invention can sol be
30 used to fabricate light weight plastic products, as a tablet binder and tablet disintegrant, as an

adjuvant to control release of drugs, as a packaging material for separating solvents by



anbi ent tenperatures: The results are reported in centipoises (cps).

Eval uation ogv n{&opropertles - The thickener systens -- aquequs

di spersions or S0 1% ons -- were incorporated into a UC‘)@FWW‘%%?
vinyl-acrylic | atex based interior flat paint formula 15 (pigment vol une
concentration = 60% to achieve an initlilad viscosity of 95-100 Kreb Units

(KU) The details of the vinyl-acrylic flat fornulation are shown in Table
Mat eri al s Tanmol [err] 731 A dispersant (sodium salt

of po'y”e“s%k@%éiﬁféxﬁpﬁnﬁﬁd@?@@é@cﬁ%hﬁof deftd! fifidfRohm and Haas Conpany.

Triton[err] actant (nonyl phenoxypol yet hoxyet hanol noni oni c
sur factant) TheafoHowing lerarhplesillustratnfuftherthel preQant pmeamortmluch relates to the

AMP- 95 (2- 2- met hyl - 1- | f
Cormpany. . preparation of aqbegs Giapoien ORiriqts A TS HOWPTSF Py iopl B e apisseed P
?Y?:'iln?B Ime dr%‘g %@%@?ﬁ:ﬁﬁﬂg *ngént:ohnfs otheliyrocess vanatlons-laré E&sﬂ@%ﬁoﬁﬂ%mg

aval Pont de Nenours

Sat i nt orge| efréth thy sp@dxtcandedopel ofthe inventibm bUnlefy indicitad)| alifparts amdmlersmtages are by
ECC#1 white cal cium carbonate, available from ECC I nternational.

UCAR] err] 368ightinyl -acrylic latex, available from Union Carbide

Corporation. 30 Texanol [err] ester-al cohol coal escent
[2,2,4-trimethyl -1, 3-pentanedi ol nono( 2- nmet hyl propanoat el ] avail abl e
from East rrapgﬁmgglmsco WD 99/ 20680
PCT/ US98/ 21536 .
Pr oxel [ er r ] Satin SHIN cnant oL pasymer siug "§h"()??(l}5t‘°&\?’éﬁ°f‘ﬂﬁl‘2§?ﬂyml Cl
Aneric dﬁﬁ

 UCAR] e?fq swhtigng “fasé'&eﬁ‘ir?dc“s"‘rﬁ “elraf"é’}di?'fié?mp“sc"f“ef ormul gﬁ)‘lr Dadmmitr s
Pignent Gi ﬂﬂbxent temperhfigéseUh@rkults are reported in centipoises (cps). Grams /1000
gram Wat e 130. 48 D sper sant
(Tarmol 731 A 4.8

Evaluation of paint properties - The thickener systems -- aqueous dispersions or solutions --
were incorporated into a UCAR® 367 vinyl-acrylic latex based interior flat paint formula

15  (pigment volume concentration = 60%) to achieve an initial viscosity of 95-100 Kreb Units
(KU). The details of the vinyl-acrylic flat formulation are shown in Table 1.

Materials
Tamol® 731 A dispersant (sodium salt of polymeric carboxylic acid) available from
20  Rohm and Haas Company.
Triton® N-101 surfactant (nonylphenoxypolyethoxyethanol nonionic surfactant)
available from Union Carbide Corporation.
AMP-95 (2-amino-2-methyl-1-propanol), available from Angus Chemical Company.
Colloid 640 Antifoam, (a silica/petroleum dispersion) available from Rhéne-Poulenc

25 Inc.
Ti-Pure® R-931 titanium dioxide, available from E. 1. DuPont de Nemours & Co.
Satintone® W calcined clay, available from Englehard Industries.
ECC#1 white calcium carbonate, available from ECC International.
UCAR® 367 vinyl-acrylic latex, available from Union Carbide Corporation.
30 Texanol® ester-alcohol coalescent [2,2,4-trimethyl-1,3-pentanediol mono(2-

methylpropanoatel] available from Eastman Chemical Co.



D spersant (potassiumtri pol yphosphate) 1.04 Triton N-1Q1 surfactant

2. 30 AW 9320680 1.04 P | ycol
18. 06 Col l oid 640 Antifoam 1.98 %/éf’é#g%%“%

Di scretionary 96. 97 (added as needed for effective
di sper si on) Ti t ani um di oxi de (Ti - Iaure[ err] R93 1) 156.58

Satintone Wcal cined cl ay 130. 48 ECC # 1 White cal cium
car bonat e 208. 77 Di sperse to Hegnan 4 to 5 and | et-down at
sl ower speed aPréxel® GXA. biocide, (1,8diedzivathiazolin-3-bne)ravailably from ICI Americas.

G ans/ 1000 gram UCAR 367 Vi nyl - agi’%lizé latex - 236. 22

Texanol coal escent Col l oid 640 Antifoam

1.98 Bi ocide (Pr Oméli!h7 L-acrylic interior l}ath\% fofmwaTOt al

1, 000. 00 Grans ove ase paln s mxed with the
t hi ckener BASBIPAINTNd approprlate 10 armount of water (total weight of

t hi ckener ~and water = 50 g) to adjust the Storner viscosity of the
pai nt $o Pigment/Grind WD 99/ 20680 _
PCT/ US9/ 24536 - 13 -
For mul a cpnst ants for the thickened pai ht Pi gment vo¢l une
concent r aj Ingredient 60% Nonvo| &rams /1440 gram
33% waigvol atile wel ght 130.48 92%
Pounds/ gajto# +—63 Steff Mer Vi scosity
(initial) | Dispersant (Tagiel 73] A) PH 48
8.0 Dispersant (potassium tnpolyphosphate) 1.04
' Triton N-101 surfactant 230 -

AMP-95 : o ' 1.04

Propylene glycol , 18.06

Colloid 640 Antifoam 1.98

Water, Discretionary 96.97

(added as needed for effective dispersion)

Titanium dioxide (Ti-Pure® R-931) 156.58

Satintone W calcined clay 130.48

ECC # 1 White calcium carbonate 208.77

Disperse to Hegman 4 to 5 and let-down at slower speed as follows.
Letdown

Ingredient Grams/1000 gram

UCAR 367 Vinyl-acrylic latex 236.22

Texanol coalescent 8.25

Colloid 640 Antifoam 1.98

Biocide (Proxe® GXL) ) 1.04

Total 1,000.00 Grams

The above base paint (230 g) was mixed with the thickener solution and appropriate
10 amount of water (total weight of thickener and water = 50 g) to adjust the Stormer viscosity
of the paint to 9712 KU.



The significance and scal e of various paint properties are indicated bel ow.
5 a) Storrre,Ev Vsjﬁﬁ& ity, measured 24 hours after paint preparation, is
measured by a GO vi sconeter at 200 sec[err] shear r XCE/$A§21536
expressed in Kreb Units (KUs). b) Thickening efficiency (TE) is
measured as dry wt % of the thickener hed@ed in the paint to achi eve a
Stornmer viscosity of 95-100 KU. 10 c) ICl viscosity is neasured by an
| Cl plate and cone visconeter at 12,000 sec[err] and expressed in

poi se. Foﬁ%la'e@%ﬁiﬂt@ﬁr?ﬁe&%ﬂ%eﬁgﬁ@& hod (measured on a scale of 0-10; 0=
worst and 10 _=_Dest). e atter resistance by Lenata nethod,
m d-range baPigmunt vbiumecoicentradsts (i n m | sg0%bove whi ch sag occurls.

f) Spatter St by T o t—out—over a tgrk panmet—(conpared—om—a-scdl e
of 0-10; 0= pEOIatIE Yolghe "0~ ooy 33% " S ANpLE 1

d err] - Capp¢dNopwolptilesesight - pol yet her) ([ el §3%PAPE) was made as fol | ows:

To an Abbe 1STeTm der were added pol ene glycol PEG 8000,  WW8000
25 (1250 “Paenwiﬁ«}#ﬂ; By-d-axi-de (27 ZTT‘;&;’_ t-er geiﬁ'rimgIthe +eactor—{t he
m xture was| Stormerviggosity (initial) WO 99/ PH%KY

PCT/ US98/ 21598 8.0 14 80C

-

for one hout—Fher—dtbromorethane—(8—5%) —ers—attet—to—t-he—PEG-8666/-NadH

m xture and the resulting reaction m xture heated at 80[err]C for 4 hours
to formthe 'I'ﬁEGTgniﬁcance&@l@96&1@6%8@@9&9@%}3&%-are indicated below. 10 the

.PEG 8000/ met hyl ene copol yner at 80[err] C was added 1-bronohexadecane (65 5
‘g) and the resulting reaction m xture heated at 120[err]C for 2 hours.

Fol | owi ng t hj t he reactor . ..
g aﬂ §{ormer v1scosx£t:y, measured 24 hours after paint preparation, is measured by a Stormer

viscometer at 200 sec™ shear rate and expressed in Kreb Units (KUs).

b) Thickening efficiency (TE) is measured as dry wt% of the thickener needed in the paint to
achieve a Stormer viscosity of 95-100 KU.

10
¢) ICI viscosity is measured by an ICI plate and cone viscometer at 12,000 sec” and expressed
in poise.
d) Leveling by Lenata method (measured on a scale of 0-10; 0= worst and 10 = best).
15
€) Spatter resistance by Lenata method, mid-range bar, wet film thickness (in mils) above
which sag occurs.
f) Spatter resistance by roll-out over a black pane] (compared on a scale of 0-10; 0= worst and
20 10 =Dbest).

EXAMPLE 1
Cy¢-Capped poly(acetal-polyether) (Cis-PAPE) was made as follows:
To an Abbe ribbon blender were added polyethylene glycol [PEG-8000, MW ~8000
25 (1250 g)] and sodium hydroxide (37 g). Afier sealing the reactor, the mixture was heated at



was opened and the nolten reaction nmixture poured into a plastic tray. Upon
cooling towdsyPeego tenperature, the reaction mxture soli ﬁi fied

The crude reaction m xture was soluble in water (2% solutio CEESAEs ty
at 30 rpm 410 cps). 10 A sample of this ([err]-PAPE was
ground in a coffee grinder and the-grttmd nateri al screened through a
U S. 20 nmesh screen. The bulk density of the screened material (passing
through U . S. 20 nmesh screen) was 0.54 g/cc. EXAMPLE 2 15

The O er rgo° EAGFosS hour ATREmdibronidriletBine(28.5g) waeaiiied t6 thetREG-30gOMNAOEE an (750
m) in a cl osed stainless steel pressure reactor and the resulting

suspensi dnixtwe andithe sesgliing reaction aixtue heated at 887 for4 kourgto formdhe PEGhe

sol ution cool.ed to « tenperature and transferred onto a plastic
tray. Theé@@lr‘?fgﬁvtl%"ﬁ%wgﬁ;d to evaporate inside a hood to obtain a fluffy
material that P@ghe PEG-30Q0/Methlene bd;po%ylﬁ&rat 80° @ Was Réddd Ebrohivhegddetdie (59! yner
was screened through U S. 20 nmesh 20 screen. The bul k density

of t/hé s @) and the nesulting @aéttq@agistmghm%%tgmlw@rl&bomsﬁomiegﬁbis,mrewtorl
0.4 . E LE,3 25 .. . Kel,t. . . i
o0 ST ups qpgned 470 Qfk ol Eetammixturs pplifed it e 8K MY BBo dBing S tddhp ©

sol ution t&ﬁ&,@ﬂﬁ@%@%ﬁgﬁﬁ«,ﬁm{gggi&ﬂ@, g) and the resulting m xture stirred

till the sodi um format e di ssolved. Then to this well-agitated

sol ution of xaFherandestsactiom misture was seluble in water (284vsglutioniBE viscasityyat 30vpried
particles bpas)(sji ng through U S. 20 nmesh screen) of (err]-PAPE (60 g)
preparedﬂ PHi ng to Exanple 2. The resulting suspension was stirred for 2

hour paf ter 304 sarldiof thislC YAISPE Wa8 Brovind In S cofetzdrindbr dndahé broudd Bidgerial. 3 0)
(avail able froml Aneri cas under the trademark Proxel[err] GXL) and
al | oned tsoresnechthrongbral) §a 20 mask screeny The bulksdepsitysif ghe soseened material (passing \\O

99/ 20680

PCT/ Usos,/thaugh U.S. 20 mesh screen) was 0.54 g/cc. 15 -
stirred again to forma snooth pourabl e suspension which was stable after
storing at room tenperature for two nonths. A 2% pol yner

sol uti on EXAMBLEN2t he anount of active ([err]-PAPE) of the above
SHSPERS!oF vaSTREES et APRISRI AR SRR RsBRlon AR St 0% 1
closed stainless steel pressure reactor and the resulting suspension heated to 60° C and held at
60°C for 1 hour. The solution was cooled to room temperature and transferred onto a plastic
tray. The solvent was allowed to evaporate inside a hood to obtain a fluffy material that was
ground with a mortar and pestle. The ground polymer was screened through U.S. 20 mesh
20  screen.
The bulk density of the screened material (passing through U.S. 20 mesh screen) was
0.4g/cc.

EXAMPLE 3

25 Keltrol RD xanthan gum (available from Kelco) (0.6 g) was dissolved in water (164.1
g). To this solution was added sodium formate (75 g) and the resulting mixture stirred till the
sodium formate dissolved. Then to this well-agitated solution of xanthan/sodium formate was
slowly added finely divided particles (passing through U.S. 20 mesh screen) of Cis-PAPE (60
g) prepared according to Example 2. The resulting suspension was stirred for 2 hours after

30 adding 17% solution of 1,3-benzisothiazolin-3-one (0.3 g) (available from ICI Americas under
the trademark Proxel® GXL) and allowed to stand overnight. Next day the suspension was



EXAMPLE 4 . The Cferr]-PAPE aqueous suspension of Exanple 3 and
a 25% solids ' of the same Cferr]-PAPE in 1:4 (vve ht bamsé
butyl carbitol/water mxture were evaluated in a vinyl- 10 T\}‘I’ﬁ%”'ﬁ?’ t
paint fornmula. The paint properties of these two systens were conpared. As
can be seen fromthe data bel ow B6th thickener systens provided very
simlar paint performnce properties. However, the use |evel of
active Cferr]-PAPE to thicken the paint to the sane St ormer viscosity
vwas signifiGap a?]x Jlx%%m«a%nioeﬁx ,szhﬁimd sxﬁﬁ?nﬁom;&emsvse{m sfRfing GRS
suspension in the presence of Thi ckener system

TE KU temperamfelfortwonloeﬁlsl Sag Spatter Hi di ng

(W% (1/0 (P'se . Cerr PAPEA us.s 0,52
97/102 1.7 A 2% P‘éﬂm’ 39‘““0‘%*‘33"]?3‘@88'“0 tota ;Elf‘?%@fé‘%ﬁ BPYSN

0. 83 94/ : o
=it al é:%e{'%%l s made Py adding dpproprste amount of e8> Khe BF viscosity of this 26
Cl12- PAPESwasohutids, measureli atg0trpmbExas@B®cps. usi ng 1- br onododecane (70 g) as
the 20 capping agent. 30 g of this (Jerr]-PAPE and 70 g of
the CJerr]-PAPE prepared in Exanple I were m xed together. Finely

di vi ded partﬂﬂﬁﬁ.ﬁ this blend were made according to Exanple 2. A stable
aqueous suspension was nade fromthis bl ended pol yner system according to
;Exanpl e 3. The The (swwﬁsdqommasﬂemmﬂmmle B ambd 25% olidsaiolutioh of the5
-EXAMPLE 6 tgg/C[err ] m xed l/ydro phobe end-capped, PAPE
(Clerr]/ q ersape BaePAREdn #éd@fe tasts) gyl carbitol/wgtermixiresware gegluged in a vinyl-
1- br ono g %,@B'ﬁc ﬁgtopagat Mlg‘ﬁré%gﬂpﬁ%ﬁgr? gsagﬁhés%qw)syﬁémg Q@r &%a&q As can be

WO 99/ 2

PCT/ US98/ 21%één from the data below, both thickener systems provided vexy similar paind performance
agents. Afluffy verS|on of this err [ err]-PAPE was nade

accordi ng t (P“EBP&‘H% Howevernthg yseleyel of activeQurh e the paint 1 the sgme er i al

S A PO s F

suspension in the presence of a salt.

15
Thickener system TE KU ICI Level | Sag | Spatter | Hiding
wt%) | (1/0) (Poise)
Cis-PAPE Aqueous suspension | 0,52 971102 | 1.7 9 11 9 0.965
C16-PAPE solution 0.83 94/100 |20 9 8 9 0.964

I=Initial; O=After overnight storage.

EXAMPLE 5§
A C\»-PAPE was made according to Example 1 using 1-bromododecane (70 g) as the
20  capping agent.

30 g of this C1,-PAPE and 70 g of the Cys-PAPE prepared in Example 1 were mixed
together. Finely divided particles of this blend were made according to Example 2. A stable
aqueous suspension was made from this blended polymer system according to Example 3. The
suspension was homogeneous, smooth and pourable.

25
EXAMPLE 6

A C2/C)¢ mixed hydrophobe end-capped PAPE (C;»/Cic-PAPE was made according

to Example 1 using 1-bromododecane (20 g) and 1-bromohexadecane (50 g) as the capping



Water - 99.4 ¢ Sodiumformate - 50 g Cerr]/C.err] -PAPE- 50 g 10

Proxel GX The suspensi on was honog our abl e
and st abl ?09&2&8& EXAMPLE 7 15 .Acrysol[err] Rw g’%ﬁ%ﬁpﬂbl e
from Rohm and Haas Conpany) is a 25% solids sol ution of a

hydr ophobi cal | y nmodi fi ed pol yet her~pdfyurethane in 1:4 (W w) butyl

carbi tol /wat er m xture. In order to recover the solid polyner, the
pol ymer solution (500 g) was poured onto a glass tray and sol vent was
al | oned nfvaporate inside a hood. After ten days, a gluey solid was
f or med. Is material was slurried in hexane (1000 m ) and washed three

times with 20A fluflywersion afsbis Gri/Cist RARE wos made according t Bxample 30An aqueoushe

solid polyner.thus . sokated ) . i ' room t ure
T & vacHREinn b i AREY tectf Pepsing it U S et Bpberad St CRERE NG 0

t o ExanpEgandple 3 using the followinBlihgredieatsf y sol i d of this hydrophobically
nodi fi ed pol yet her - pol yur et hane was ground with a nortar and pestle
and streened through U S. 20 nesh screen. The particles passing 25 through
UusS. 20 ﬁestg scpg‘en were used to nake the agueous suspension in conjunction
with ARher *dol ymers described in Exanpl e 8. EXAMPLE 8

An aqueowmtguswensi on of a 9:21:30 (wei ght basis) blend of the fluffy
versions of the 3 Cerr]-PAPE of Exanple 5, (err]/{err]-PAPE of

Exanpl e Sodinn féomateebPgrr] RM 825 hydr ophobical |y modi fi ed

pol yet hef- pQl v hane thi ckener of Exanple 7 was nmade according to Exanple
3. EFC B 3% 20650

PCT/ {598prokePEXL - 0.2 g - 17- The
agueous suspensi on was stabl e. EXAMPLE 9 Exanpl e 3 was

repeated using a 1:3 (weight basis) blend of the fluffy versions of the 5
CLor 11 AP i QR i lofRlehoi, PR Bapiag !y oc e
EXAMPLE 7
15 Acrysol® RM-825 (available from Rohm and Haas Company) is a 25% solids solution
of a hydrophobically modified polyether-polyurethane in 1:4 (w/w) butyl carbitol/water
mixture. In order to recover the solid polymer, the polymer solution (500 g) was poured onto
a glass tray and solvent was allowed to evaporate inside a hood. After ten days, a gluey solid
was formed. This material was slurried in hexane (1000 ml) and washed three times with
20  hexane (1000 ml) to remove residual organic solvent. The solid polymer thus isolated was
dried overnight at room temperature in a vacuum oven. A fluffy solid of this polymer was
made according to Example 2.
This fluffy solid of this hydrophobically modified polyether-polyurethane was ground
with a mortar and pestle and screened through U.S. 20 mesh screen. The particles passing
25  through U.S. 20 mesh screen were used to make the aqueous suspension in conjunction with

other polymers described in Example 8.

EXAMPLE 8
An aqueous suspension of a 9:21:30 (weight basis) blend of the fluffy versions of the
30 C;2-PAPE of Example 5, C;2/Ci-PAPE of Example 6 and Acrysol® RM-825 hydrophobically
modified polyether-polyurethane thickener of Example 7 was made according to Example 3.



of Exanple 7. The. aquequs suspensi on was stabl e. EXAMPLE 10
A (err]/Cergy ?ﬁéﬁ oWVas made according to Exanple 1 using 1-bronndodecace

(55 g) 10 ronot et radecane (28 g) as the capping agen T/UpRY21536

i sol ated sol i d pol ymer was ground in a coffee grinder and the ground
pol ymer screened through U S. 20 mesh sddeen. An aqueous
suspension of this screened nmaterial was made according to Exanple 3
using the followi ng naterial s. Xant han- 0.4 g 15 Water - 99.4 ¢
Sodi um f or NBthe aquétkhs Suspension Whsstatlid. Cl er r] - PAPE (particles screened through
U.S. 20 nesh screen) - 50¢g Proxel GXL - 0.2 g When

allowed to stand for 12 hours at room tenperature, the aqueous suspension
20 gel |l ed ol ynmer particles phase separated. By
contrast mﬁﬂ@%‘aﬁe Cerr]/Cerr] -PAPE was converted into a fluffy
mat eri al Qle@wﬁﬁeﬁé’a@ém&sﬁl Pﬂ@w@i (12!

& ASHRP Per Vi s
according to Exarrpl e 3 using e above I ngredients and the fluffy

versi on 6f qlePAPEqndn&#ysolﬂ%-@ﬁdydmp@ob:halbu@dnﬁj:di)olmempslyurethane tickenem)
a stable sus @e fornmed. 25 LE 11 Exanpl e 10

was repeat ed’ @ﬂ]’?‘i‘i‘ﬁé‘r‘ﬁpfnwsrﬁéﬂ’ *according to Exanple 1 using

1- br onododecane (20 g) and 1-bronohexadecane (50 g) as the cappi ng agents.
It was found that the CJerr]/{ err]-PAPE powder made by grinding the
solid pol ymBXAMPLE®®fee grinder and 30 screened through U S. 20 nesh

screen did not for e suspensi on, contr

version of the Cfe EP»?%@:{P h mgmgég&%mhlg ‘E‘“E)(lgl?fﬁm@ﬁ?&%?@ ©38h a
;tc_la_;) lug 9 3?; 1?@% i YPomotetradecane (28 g) m&%&&&g&m. The isolated solid ?olxxg_er was ground
EXAMPLE 12 in a coffee grinderfand[the gﬂouﬁ&ﬁﬂymomdeﬁ theaughdl. 8020 mesixstrgzhe 1 usi ng

the foll ow ng reagents. Pol y Ft hyl ene ycol (MN~ 8000), - 1250 g'as
is") 5  Sodi um HYAIYRPESusPengiop of this scrge &4l s anade aecogding to Example

using the following materials.

Xanthan-04 g
15 Water-994g

| Sodium formate - 50 g
C12/C14 -PAPE (particles screened through U.S. 20 mesh screen) - 50 g
Proxel GXL -02¢g
When allowed to stand for 12 hours at room temperature, the aqueous suspension

20  gelied and the polymer particles phase separated.

By contrast when the same C,/Cy4 -PAPE was converted into a fluffy material
according to Example 2 and an aqueous suspension was made according to Example 3 using
the above ingredients and the fluffy version of C;/Cy4 -PAPE (passing through U.S. 20 mesh
screen), a stable suspension was formed.

25
EXAMPLE 11

Example 10 was repeated using a C;,/C;s-PAPE made according to Example 1 using
1-bromododecane (20 g) and 1-bromohexadecane (50 g) as the capping agents. It was found
that the C,,/C;¢-PAPE powder made by grinding the solid polymer in a coffee grinder and

30 screened through U.S. 20 mesh screen did not form a stable suspension. By contrast, the fluffy

version of the C;,/C;¢ -PAPE made according to Example 2 did form a stable suspension.



1- Bronbhexadecane - 75 g Exanple 9 was repeated using this
d err] - PAR s found that the Cl16- PAPE powder mad ,pdi ng
the solid ﬁ‘é}lsi/ﬁnzglr(ﬁi n a coffee grinder and screened through ws%l%sh 10
screen did not forma stable suspension. By contrast, the fluffy version of
the Jerr] -PAPE nmade accordi ng ¥ Exanple 2 did forma stable
suspensi on. EXAMPLE 13 An agueous suspension of the
fluffy version of Acrysol[err] RM 825 hydrophobically 15 nodi fi ed

pol yet her - pol yur et hane was made according to Exanple 3. Wen this aqueous
suspensi on was allowed to stand overnight, a top |ayer conprised of

suspende EXAMBEE 12 particles resulted. However, after mixing the
suspensi on, th I i . ' j buted in

t he agqueous p@g&%ﬁgﬂ%ﬁﬁh&ﬁmﬂgmme lhgmg%ﬁgﬁgg%#o&péégggére reduced
bul k dengigiyettiylehe ghtol (MWes 8000)R1250 gi(tas3i®p and 208 pol yur et hane

associ ati ve .thickeners avail abl'e from Rheox, Inc. and Coatex BR 910 P

pol yuBet fodimbydsoxide - 38 8t hi ckener avai | abl e from Coatex, France, dissolve
t he poly 350 in boiling tetrahydrofuran (750 m ). After the
pol ymer [@[’Eﬂ %‘T‘(}”é}f,‘ 13% the polyner 25 solution onto a plastic tray.

Al | ow t he .BrinYsHekadeRari. ate inside a hood to obtain a fluffy

solid. Gind the fluffy solid polynmer and sieve the powder through U S. 20
nmesh screen. Example 9 was repested using thivCe-RARR Ipway fm&ndﬁbﬁtﬁh%CESEAﬁ%%Wéﬂar e

t abl . ' ddi : i |
o’ sol s P aring e Roie o 4 Poee arindef Shisellentd Bl U8 G g Y1
\F/’\;)Og 81}02 (%%6&9 dRd #0t forin ¥etable shdpRfisidn. By contrdststheifluel} versidnxshithé €,:3PAPE made

PCT/ US98/ ®texding to Example 2 did form a stable suspension. 20 -

d ai ns 1. A thernoplastic polyner in fine particulate form
havi ng at | east about 20% | ower bul k density than the same particle

si ze pol ygRAMPLE 13¢d by grinding. 5 2. The pol yner of claim

1, wherein the polyner is selected fromthe group consisting of a
wat er - sol ubl e, A paeous suspensiancofithe flufficyersion o ActyselP RMIt825 dwydraphobically

pol y(2- et hyl.-2s oxazal V] . r - '
By, aeTSehpasrbErRAAR R e Bade Attt BanA’S Wik Bk Bhleous
hydr oxy pr QisyénidnlwisQliewed ) staidoventightpx iaplaydr @optiprissalyofsnspendedipolymer
pol y(et hyl ene L. . .

particles resulted. However, after mixing the suspension, the polymer particles were

homogeneously distributed in the aqueous phase.

20 EXAMPLE 14
In order to prepare reduced bulk density fine particles of Rheolate 205 and 208

polyurethane associative thickeners available from Rheox, Inc. and Coatex BR 910 P
polyurethane associative thickener available from Coatex, France, dissolve the polymer (350
g) in boiling tetrahydrofuran (750 mi). After the polymer is dissolved, pour the polymer

25  solution onto a plastic tray. Allow the solvent to evaporate inside a hood to obtain a fluffy
solid. Grind the fluffy solid polymer and sieve the powder through U.S. 20 mesh screen.

Use the above fine polymer particles, to prepare a stable aqueous suspension by adding

60 g of the particulate polymer to a solution of xanthan gum (0.6 g), sodium formate (75 g)
and Proxel GXL (0.3 g) in water (164.1 g) as described in Example 3.



oxi de- co- propyl ene oxide), poly(vinylpyrrolidone), poly(vinyl

acetate-co-vinyl al cohol) said 10 pol ymer having a particle size that

passes throu&‘fa/ 20 nesh screen. 3. TRETRISPY/2A836 of
o]

claiml wherein the polynmer is selected fromthe group———-—~coenststing of
hydr ophobi cal | y nodi fi ed pol yet her - pol ygr.et hanes, "hydr olala} ' ; i | ed
pol yet her - pol yur et hanes bearing term nal hydrophillic aﬁgﬂﬂ!!m‘m[“]m
hydr ophobi cal | y nodi fied 15 pol yacryl ates, hydrophobl'{s | Tsed*

pol yvi nyl S@gphol and copol yners thereof, hydr ophobi cal |y nodifi ed

pol yet her - Y5 s, hydrophobical Iy nodified pol yacryl ani de,

hydr ophobi cal Iy jrodi fA%rﬁg%]mln%%epmﬁ&@?ﬁﬁfcglatm&hmla@{ﬂahﬁﬁbmwﬁ ed
hydr oxyet hyl cel | ul ose, hydrophobi ¢ally nodified hydroxypropylcellul ose,

hydr ophobi dawesbulk densityp thanithaisameqradiclenizspplymer optained by igsading.hy dr ophobi cal | y
nodi fi ed et hyl hydroxyet hyl celull ose 20 and hydrophobically nodified

pol y(acetal - or ketal-polyethers) conprising a backbone of

pol y(acet al - or ket al [ R dTRIP AR 2obu;

hydr oph?toi c gr ou%s Tmﬁigﬁlgﬁ%’&hﬁ?éct e n?ér?ggrrﬁ t hed roup (%?ﬂgsti ng
of al kyl, agonkistimy oflaadviter-solubild ayntheticar seraisynshetic associative dij&lewl PYIy(3eitleyl-2-
per fl uoroal kyl ,  carbasilyl, polycyclyl, ,and conplex dendritic ups
wherein t heovaOhﬂe)»aP‘PAW‘,‘S}iﬂ%ﬁ?&‘?“%%ﬂe&ﬁ“ﬂ!@gﬁ hﬁr&;ﬁ&%ﬁ]g m‘ﬂsi&reaydr ophobi ¢
groups conpy | o] d ; adne!
cycl oal i phaé(%lia%gaﬂg’p}c]ﬁg?:%f—alg Eg‘g?%bﬁglg?ﬂéﬁg‘r%oﬁdg’ ggg%’%@ﬁ&?%éww 40
carbons.  oxide-co-propylene dxide), pdiisinylpysrolidone), polyévimyl 3cathterceivinyl hisohqblsaid

limt of the weight average, . nol ecyl ar i.ght  of .the polynmer is about
2,000, Obb. piymer havingap c@_mzethafw@ss%ﬂw@,h\gﬁ{gc?%mlgswér ein the | ower

limt of the weight average WD 99/ 20680
PCT/ US98/ 21536 . - 19 -
EXAMPLE 15 3. The fadyrbérrof claam b ovkereirethe poyoRoisselested filopl thagooup) gl ycol ,

3803 o SR b Bl Bt S Rl
S m xtureﬁ%#%&gwgﬁ%{ﬁgpéeﬁrﬁgmkgi e\nﬂﬁlﬁc%%g ’ygﬁgﬁ?%%gne ina 2
A 0 ik A i deor Wiy v i bt P
Renove, t heh)[dé‘éﬁhoéicgukmﬂiﬁﬁdeﬁﬂﬁeth‘?ftpiW&ﬁ’ ngrPPl%ﬁbch E‘Sg@ﬁ% pgllgamtxy}g ask.

Add Powder | 4 ”D‘?héogkaﬂ}l %Sglgg%%glﬁéiggtlf@eﬂl&s[ Q%r%o%ﬁaﬁﬂ%ﬂaﬁi@ﬁ es (15.92

grans, 0.05 tenperature to 100[err]C and add
Nacur e 507 6hydrvsyiethyhiciulbsephydtoptepbicaliumbdifiedhydrdxyprapylceiiuioseampdrophobicatly

? ﬁgecyl benzrenggiﬁgclij lh; rgj;fprggyihgéthﬁgmu}/osg, %H%%Lgé?carllg%o%?ﬁédmﬁnyﬂ\ry ?osxljjftrat?\ylicaﬁlilo%g
20  and hydrophobically modified poly(acetal- or ketal-polyethers) comprising a backbone of
poly(acetal- or ketal-polyether) which has ends that are capped with hydrophobic groups
independently selected from the group consisting of alkyl, aryl, arylalkyl, alkenyl, arylalkenyl,
cycloaliphatic, perfluoroalkyl, carbosilyl, polycyclyl, and complex dendritic groups wherein the
alkyl, alkenyl, perfluoralkyl, and carbosilyl hydrophobic groups comprise 1 to 40 carbons, and
25  the aryl, arylalkyl, arylalkenyl, cycloaliphatic and polycyclyl hydrophobic groups comprise 3 to

40 carbons.

4, The polymer of claim 3 wherein the upper limit of the weight average
molecular weight of the polymer is about 2,000,000.
30

5. The polymer of claim 3 wherein the lower limit of the weight average



vessel to approximately 510 mm Hg. At this pressure the toluene distills at
a sl ow, ste¥@p920680 rate. Constantly replenish the tol uene tpcigyssdAksl @
constant solvent level. Proceed with this for 125 m nutes at which
time the viscosity is "X" on the Ga[dg _ bubbl e scale. Cool the

copolynmer solution to 70[err] C and add “net hyl et hanol am ne (0.53 gran) to
quench the acid. 15 Cool the hydrophobically nodified am nopl ast

pol yet her copol yner solution further to 60[err]C and then pour out
onto tray!‘ml’@“ﬂ’iaE ¥y. Cut the dried polymer into small pieces and dissolve

mxture e CoRBEC o Soot o elishote ol nE 8 BB Gt R
particles moﬁmbﬂbmﬂwwmhwuﬁm (300 gram® Bi ¢315? G rlgebaﬁc-l@dn yet her
di ssol ve thegl gmr (350 gi in b0|I|ng tetrahydrofura 7

After theayrikl BhomesBoulency Surfagiant & Sperialisien (23 01 gnams 9.0338oncles)) as tic
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prepare a stabl e aqueous suspension by addi ng of the particulate

pol ymer t ezestropiodistilation. Removes thegdean(S3ask teap, ansid'maLdtstﬂlatlomcdumﬁ?oo y)e sk,
\e}\%dgg/r gégg@%&d%rlﬁmkgl)l 74 glyco ahufl a&a%l%e 11?09(? Cﬁ ec ?ne us nJe? ?lds éf r’rg 0?0 moles)

PCT/ US98/ 24P afse the temperature to 100°C and add Nacure 5076 available from King Iridust
nol ecul ar wei ght of tphe pol ynmer 1s about 500. ( ° 3% naeus n%ﬂé

pol ynmd® of1.38 grams} dhdc.qy}bgn:eenp aulfonid acidi Apply rvacuqnamsgductdﬂle pg:tssﬁre hsidle thE
;"fg[‘n b oL TS E{agbﬁ%éé‘ﬁgﬁgdﬁ ﬁ’ggr@'gg.s%?esé&%'tﬁ‘e toluene Tstiiﬂs attahﬁﬂgo' erof
claimé6 W@ﬁéeCBnithﬁlyH‘é néﬂisﬁ tﬂe&omehe/(oa:ﬁﬂhﬁin@&sdsﬁha&anmk Ye%ﬁq‘rl)fzi thn/%is?sr ein

the al kyl groups have carbon atons and the aryl, aryla
cycl oal i plﬁatll% maindtes at whqyblnmqﬁhe yiscapity igIX"romthe Gardnep bubible frate. a(tcmnhe 10

3—. < 4‘(I)'he rrgrﬁpogl% cl a| w%ea'y& ratgbmne&qég t ha asse F‘iﬁh{?? gh a
\Sgle;rerg ? .t EL%;L gn‘g?&clﬂgipgb&cﬂfy xﬁ&ﬁﬁaueaxﬁhaplast%%ﬁxei %polﬁﬁé&%ﬂkﬁh fiRhed 66¢ct he
and then pour out onto trays to air dry. Cut the dried polymer into small pieces and dissolve
at 20% polymer solids in a 4/1 water-diethylene glycol monobutyl ether mixture.
In order to prepare reduced bulk density fine particles of the above hydrophobically
modified aminoplast polyether dissolve the polymer (350 g) in boiling tetrahydrofuran (750
20 mi). After the polymer is dissolved, pour the polymer solution onto a plastic tray. Allow the
solvent to evaporate inside a hood to obtain a fluffy solid. Grind the fluffy solid polymer and
sieve the powder through U.S. 20 mesh screen. |
Use the above fine polymer particles, to prepare a stable aqueous suspension by adding
60 g of the particulate polymer to a solution of xanthan gum (0.6 g), sodium formate (75 g)

25 and Proxel GXL (0.3 g) in water (164.1 g) as described in Example 3



10. The polyner.of claim6 wherein the upper limt of the weight average
of the p lnS about 500, 000. 20 11. The pol yner of
claim 7 havi né’%"{%g?dtoi cle size that passes through a U S. 40 P&mg’/?%’ﬁ“
screen wherein the lower limt of the weight average nol ecul ar wei ght of

the polyner is about 15,000 and ¢ he@lupper |i mt—ef—the—weight—average
nol ecul ar wei ght of the polyner is about 500, 000, TR 1 12.
The pol yner of claim 11l wherein the al kyl and al keny !m& JRBEN @mt o 18
carbon ato i theHolnitr idbouPsal @l kenyl, ¢

pol ycycl yl ng?%ﬁ%é*%\gﬁﬁ he to ZJSOgar bon atons." 13 The

pol ymer of claim 11l having a particle size that passes through a U S. 60 30
mesh screen. . . .o - -

14.  The pol ymerS-of dibgipelyner gfelaim hhaving w@ﬂ%s&eﬁw&g@swh@elghaﬁ&oght
of the ' Ui .

15. The p(ﬂ‘P e%“rré{rﬁ%? ﬁrgijg{n%ﬂ}igg‘ abl‘%%gggg’iﬁ llag%&}slf é@ﬁ% ﬁgl?m&:gsﬁgn ﬁ]oru %3% tOa

US 60 5 aJbost2,000,600 wherein the weight average nol ecul ar weight of the
polymer is from about 20, 000 to about 100, 000. 16. A
process to prepare a thernoplastic polynmer in fine particulate form having

at | east about ZOIQ{?el&% Rer ?gl;lk,nfj@%ﬁéﬁe% tﬁpg&xng\gnlgxrs?g&ﬁa&gﬁ%ﬁﬁéﬁl-ﬁlﬁ%ﬂ% a)

pol ymer obtai ned by grin Sal d proces

di ssol vi ng tyWirréRtheaiityl proups w8 @2uarbonaton sidaheshyl, aristicoat dychakiphdtic and
(b) cooling the solution to a tenperature at which the polyner is
i nsol ubl e. polycyclyl groups have 6 to 29 carbon atoms.

10
8. The polymer of claim 6 having a particle size that passes through a U.S. 40
mesh screen.
9. The polymer of claim 6 wherein the lower limit of the weight average

15  molecular weight of the polymer is about 15,000.

10.  The polymer of claim 6 wherein the upper limit of the weight average of the
polymer is about 500,000,

20 11.  The polymer of claim 7 having a particle size that passes through a U.S. 40
mesh screen wherein the lower limit of the weight average molecular weight of the polymer is
about 15,000 and the upper limit of the weight average molecular weight of the polymer is
about 500,000.

25 12.  The polymer of claim 11. wherein the alkyl and alkenyl groups have 12 to 18
carbon atoms and the aryl, arylalkyl, arylalkenyl, cycloaliphatic and polycyclyl groups have 14

to 25 carbon atoms.

13.  The polymer of claim 11 having a particle size that passes through a U.S. 60

30 mesh screen,



17. The process of claim [ r solvent i.s selected fromthe
group 15 wevehedspng of et hﬁmmmmtlmﬂ"IHJMrs hydr ocar bon sol vents and
chl ori nat ed hydrocar bon *sdlvént . s+ 18. PCW\?SBF?@ess of
claim 17 wherein the poor solvent is selected fromthe group

consi sting of ethers and hydrocarben 220l vents havi ng boiling points | ower

t han about 60[err]C 20 19. The process of claim 16 wherein
t he poor solvent is selected fromthe group consi sting of

tetrahydrof ur 38, andhB@UBRRr of claim 11 wherein the ¥Right averselholeiisr wight!ofithe 16
wherein the polynmer is a water-soluble, synthetic or 25 sem synthetic

associ at polymenisdkamabout 20,009 ta aboutil00/080si ze t hat passes through a U. S. 20
nmesh screen. 21. The process of claim 16 wherein the
polyner is selected fromthe group consi sting of hydrophobically

modi fied pol ygsher mhglyihRl b8 wmﬁ@b i€18'siz¥ 11 BhdseShroiith a U.S. 60

pol yet her - pol yur et hanes "bearing term na ydrophil | i C groups,

hydr ofholneshsérgemwbiértindble weight averdge anolgdular aeeighit ol thepolymer as fromraboutf i ed

pol yet her - ol s, raphobi cal ly nodified WD 99/ 20680
PCT/ US98:29’%§§%° about 160,008 - 23-

pol yacryl am de, hydrophobically nodified pol yvinyl al cohol and copol yners
t her eof , hydr ophobi cal | y nodi fi ed am nopl ast - pol yet hers,

hydr ophobi cal I1§. nod\ piogess to prepateyaithesnyapiastit pelyiner insiene paytibubaté: fiirindwing at
A TR R ARy I Bt e el htas g
et hyllbydmyb%&ﬁg ﬁ#ﬂﬂé&)‘%e 5 and hydrophobically nodified pol y(acetal -

or ketal -pol'yethe pri sing a backbone of pol y(acetal - or
ket al - pol yet hda)) dissolvirig the polymes int hipdoraplventaap plestated témpeyataredndbi ¢ gr oups

I ndependently sel ected frogmthe group consisting,of alky]l, a , arylal kyl,
ol konyl - ary! APkesging the solation Oy tampERET &t Wikshthe BoBmELsinsclubid, o0t 1 yi

pol ycyclyl, and conplex dendritic groups wherein the - alkyl, alkenyl,
perfluoral kyl, and carbosilyl hydrophobic groups conprise 1 to 40 carbons,
and 10 the arlfl, alhe priokess of glayh 36 kedasein the pobosalvenh stselected dropvthe gyanpy |
hydr qghoghﬁsig{n%ud%seth%xgs, gtloxslees, gstgr%, hydrocarbAé(x)l s%ﬁrregt% 'and chiorinated hydrocarbon

solvents.

18. The process of claim 17 wherein the poor solvent is selected from the group
consisting of ethers and hydrocarbon solvents having boiling points lower than about 60°C.

20 -
| 19. The process of claim 16 wherein the poor solvent is selected from the group

consisting of tetrahydrofuran and hexane.

20.  The process of claim 16 wherein the polymer is a water-soluble, synthetic or
25  semisynthetic associative thickener having a particle size that passes through a U.S. 20 mesh

screen.

21.  The process of claim 16 wherein the polymer is selected from fhe group
consisting of hydrophobically modified polyether-polyurethanes, hydrophobically modified
30  polyether-polyurethanes bearing terminal hydrophillic groups, hydrophobically modified
polyacrylates, hydrophobically modified polyether-polyols, hydrophobically modified



22. A process to prepare a ﬂ'm!ll yrrer in fine particulate form
havi ng at about 2 m "m sity than the sarre article
si ze pol yner (%?%1%3@ by grindixn rsa|s Brocess conpri si nghCT/USI8/21536

(a) dissolving the polyner in a poor solvent at elevated terrperature and/ or
pressure and - (#)- addi ng anot her poor sol vent of
different polarity to the solution. 20 23. The process of
claim 22 wherein the poor solvent is selected fromthe group

I 1, e e s P 8o 3

hydr ocar bon i m 22
wherein the lgdﬂfphehbalbnhodxﬁedsainmplaﬂ—pblyeﬁhetshwmmbblcﬂ@ modifiedsi sting of

cor ) S e Ao i bl

I t d
hexane. 8%&5%““’@?%&% e&g}"gé%szdﬁméi‘%ﬂ%sfﬁ&ﬂ%é“ﬁ%&%%‘%%@i s
a wat er - 30| ual dydophobiedlly modified poly(acetair m'yaetahpbfyethas};cmmﬁismge; tidekisdnerofr

having a particle size that es .t hroug
99/ 20%80 P poly(acetal- or ketal-polye&:er which has ends tiat are capped wnt?xmydrophoblc groups

PCT/ US98/ 21
soreen. Jad ependently selﬁc;ed fror? e %rou ggnssnsg?g of alky%,i aﬂl e\ﬂ/ l a]l%eﬁgr 313} ¥I -

sel ected fr ajtlohlgphgtie) yierfluoroallel) Ibﬁtb%hllyll @o@fcyﬂﬂgimmmhilﬁ@ddnﬁnﬁ@ﬁfobpeﬁherem the
:pol yet her - po yuret hanes, hydropho |calﬂy nodi f i ed

‘pol yet her - pcilkyralicenzi perfyeralkyh gmi earhesityl hydyaphebin grquipé cRpiiigss], to 40 carbons, and

Bgﬁ;gf Eg@l C?"?%’P’mgwg’?b%'ﬁ%W'@g’l ‘%’Xﬁ%ﬁ‘aﬁ %?PW&EISPDB%P %%*: %g'cghﬁgse 3to

hydr ophobi cadol sartsgadl i1 ed pol yvi nyI al cohol and copol yners thereof,
hydr ophobi cal | y nodi fi ed am nopl ast - pol yet hers, hydrophobically nodified
hydr oxyet hyl cel | ul ose, hydrophobically nodi fi ed hydroxypropyl cel | ul ose,

hydr ophobi cal | y | I . .
hydr ophobi cal | 'y %dl fi eg+ Et %‘{? I@l‘%ﬁ %;%@E ’ﬁ‘ﬁ%@%ﬁ# E%(Ig%lgﬁh e Sgﬁmulate form having at
least about 20% lower bulk density than the same particle size polymer obtained by grinding,
15 said process comprising;
(a) dissolving the polymer in a poor solvent at elevated temperature and/or pressure
and

(b) adding another poor solvent of different polarity to the solution.

20 23.  The process of claim 22 wherein the poor solvent is selected from the group
consisting of ethers, ketones, esters, hydrocarbon solvents and chlorinated hydrocarbon

solvents.

24.  The process of claim 22 wherein the poor solvent is selected from the group

25  consisting of ethers and hydrocarbon solvents having boiling points lower than about 60°C.

25.  The process of claim 22 wherein the poor soivent is selected from the group

consisting of tetrahydrofuran and hexane.

30 26.  The process of claim 22 wherein the polymer is a water-soluble, synthetic or

semisynthetic associative thickener having a particle size that passes through a U.S. 20 mesh



and hydrophobi cally nodified poly(acetal - or ketal -polyethers) conprising a
backbone oi{yg99206480! Y(acetal - or ketal -pol yether) which has_ends that are
capped w th hydrophobi c groups i ndependent |y sel ected FFW?%S:& oup
consi sting of alkyl, aryl, arylalkyl, alkenyl, arylal kenyl,

cycl oali phatic, perfluoroal kyl, carbo4yl, polycyclyl, and conpl ex
dendritic groups wherein the:15 al kyl, al kenyl, peiﬂ'ﬂ“ﬂﬂ“l”lﬁll“tﬂ‘
carbosilyl hydrophobic groups conprise 1 to 40 carb Ml aryl,
aryl al kylscregiy! al kenyl , cycl oal i phatic and pol ycycl yI* hydr bph'bbi t groups
conprise 3 to 40 carbons. 28. A process to prepare a
t hernopl astic polynmer in fine particulate formhaving at 20 |east about

205 oner bl ensyh g TSR S, B
pol ymer icgndsti@! df?lgﬂrg?ﬂébically modified polye(ﬁ&-p@l&%é&ﬁﬁk&ﬂﬂdidﬁﬁgﬁgeﬂmdiﬁéd a

pressure | ower tha nmospheric pressure. The process
of cl & mpplyetheepelynrethraesbragiog terminal hydrophillic ranps; ydrephobisally modifiebnsi st i ng

Pydr ocar Hsivac RIES bygigeibleatsy ioafed palRuER pfth Rt HEPIRi BOUREL  oi m 26
wher ei n tﬁ&&aﬁ@la‘(ﬁ&’l‘g hyamiaﬁlﬁﬁeglﬁdn%dmula polRiil BlBhol @nd copdlghersthdedt! et hers

and hydrocarbon sol'vents having boiling points |ower than about 60C.
WD 99/ 208@0rophobically modified aminoplast-polyethers, hydrophobically modified

PCT/ US98/ 2%536

51, hdpiyebdcsilase.hydronbobicalbumadifind hulspomeryicelilose, bydmphdticaly e
groung modiﬁarﬁy:d%&y%é)gimétﬁﬁ Tcéiﬂ)l@ie?ﬁﬂ{r@ﬁhdﬁﬁﬂllf‘%ﬁﬂi‘éd ethg&yﬂmxzethylceﬂuho%&

The process of claim28 wherein the polyner i1s a water- synt heti c

or 5  swdihygnophehically asadifisdepaly(acetdl+ okieatal rpolysthiens) campeising albeckbone of hat

passes thr h u..S. ,20 S . scr.een . 33. The

P ocess. oM feth EkEgARLYETD) hish has s Fat i cappeskih bydromRotis grayps

consi st [ I ol I 5 ,

o Ophogﬁeaﬁ%aaﬁ% gggk?g% frot! the BRAID fcbRgsting oy aike rarmlrymm BRERA, arylalkenyl,
cycloaliphatic, perfluoroalkyl, carbosilyl, polycyclyl, and complex dendritic groups wherein the

15  alkyl, alkenyl, perfluoralkyl, and carbosilyl hydrophobic groups comprise 1 to 40 carbons, and
the afyl, arylalkyl, arylalkenyl, cycloaliphatic and polycyclyl hydrophobic groups comprise 3 to

40 carbons.

28.  Aprocess to prepare a thermoplastjc polymer in fine particulate form having at
20  least about 20% lower bulk density than the same particle size polymer obtained by grinding,
said process comprising:
(a) dissolving the polymer in a solvent and

(b) evaporating the solvent at a pressure lower than atmospheric pressure.

25 29.  The process of claim 28 wherein the solvent is selected from the group
consisting of ethers, ketones, esters, hydrocarbon solvents and chlorinated hydrocarbon

solvents.

30.  The process of claim 28 wherein the solvent is selected from the group

30 consisting of ethers and hydrocarbon solvents having boiling pdints lower than about 60°C.



10 pol yether-polyurethanes bearing ternnal hydrophillic groups,
hydr ophobi cal wq qﬁ | ed pol yacryl ates, hydrophobically nodified
yol's,

pol yet her - pol ydr ophobi cal Iy nodi fi ed ——polyacryl-anB§dAIS98/21536

hydr ophobi cal | y nndlfled pol yvi nyl al cohol and copql. , .
hydr ophobi cal | y nodi fi ed am nopl ast - pel @8t-her s, hg .E Bﬁi ﬂﬁiﬁ pdified
hydr oxyet hyl cel | ul ose, hydrophobically nodified h «Ul 0Se,

hydr ophobi cal Iy 15 nodi fi ed hydroxypropyl net hyl cel | ul ose, hydrophobical |y
modi fi ed et hyl yhydr oxygfe J)&EJJ) 1£m28 wherein ﬁﬁ@oﬁ%ﬂtﬁ RARALR M ¥hdBrdLp | ed

pol y(acetal - or ketal -pol‘yet conprising a one of

pol y(acet al -consistingtofitetpahiygrefilren 3ndHtexate. has ends that are capped with

hydr ophobi ¢ groups i ndependently selected fromthe group consisting
of al kyl, aryl, arylalkyl, alkenyl, arylal kenyl, cycloaliphatic

perfl uoroal kyl , rbo I mlﬂﬁ% r

wherein the 20 %g[ kyfm é{r %eﬁs;’ fyéw@r I‘Yj%e?aaﬁif( and car gié%(?lﬁ?lghs%ﬁ%%%ob I C
groups c@nprsemizyrthétic als@ociarvlaolﬁskenazrlchvmg a parﬁdluasxﬁmht, passey bl a U.S. 20 mesh
aryl al kenyl, cycl oaliphatic and pol ycyclyl hydrophobic groups conprise 3 to
40 carbons. screen. 34. A process to prepare a thernoplastic
polymer in fine particulate formhaving at 25 |east about 20% | ower bul k
.density than the sane particle size pol ymer obtained by grinding,

.sai d process comg3i Si I'tlie process of claim 28 W}&}enﬁiﬂﬁ:%@lyﬂhdiﬁk delected Gtonithe droup? poOr
sol vent at anbient tenperature at a pressure abov at nospheri c

pressure anconsisting of hydrophqh;gaﬂg mdé’@ﬂ mnlyemn@p@lmrmmms hysirephobically madified of
Eg![ O\évagtllgos 2;35{?{}1%{ %8 l\llagnglyeghgg%e?rg nal hydr F?h éﬁ{/@r%h&é Hﬁ&o%ob?&ﬁg nﬂr(a‘%dt h a

99/ 20680 polyacrylates hydroph@ﬁﬂylﬁa&ﬁé’d-ﬁaﬁether-polyols hydrophobically modified
- 26- The process of claim 34 erein the poor sol vent

i s sel ected prommy!mdg ﬂ’&dﬂ’@?mbwa“ﬁ oedified ipatyvioy! aleahel and dopolymers thersofer s,

g%dr OC?’LQOBQ’S’@@?S%W]@I"&?# i n@???ﬂgg'ﬁéerﬁgy?r%p&o{’/’@ﬂymg g%‘f ect ed5f romthe
group G4 %&th‘ﬂ@e&ios@El’@ﬂl‘@h@ﬂdalﬂ%dﬁ?e@ﬂ@ﬁfbx?gﬂo}SﬂB&lﬁﬂd&éW&y@ﬂoﬂh@bkﬂ@g

poi nts | ower "t han about rocess of "claim

34 wher din tmedifiesdhydsanypeopyinmethyleslivloses bydropfnbically modified ethylyhydsnsyeshyicetjulose
tetrahydrof ur 2nd BydY oph&eca?ly Siodifed poly(acetal- or ketal-polyethers) comprising a backbone of

poly(acetal- or ketal-polyether) which has ends that are capped with hydrophobic groups

independently selected from the group consisting of alkyl, aryl, arylalkyl, alkenyl, arylalkenyl,

cycloaliphatic, perfluoroalkyl, carbosilyl, polycyclyl, and complex dendritic groups wherein the
20  alkyl, alkenyl, perfluoralkyl, and carbosilyl hydrophobic groups comprise 1 to 40 carbons, and

the aryl, arylalkyl, arylalkenyl, cycloaliphatic and polycyclyl hydrophobic groups comprise 3 to

40 carbons,

34. A process to prepare a thermoplastic polymer in fine particulate form having at
25  least about 20% lower bulk density than the same particle size polymer obtained by grinding,
said process comprising:
(a) dissolving the polymer in a poor solvent at ambient temperature at a pressure above
atmospheric pressure and
(b) subjecting the solution to an environment of below atmospheric and/or elevated

30 temperature or purging with a hot gas, whereby the solvent evaporates rapidly.



38. The process of claim 34”"mmu Im H is a water-sol uble,
synthetic sem synt het i T' i E ckener haV| n article
si ze that %g)sgsglezg“tohrou a U S* 20 nes creen. 9CT’UB98’2153§9
The process of claim 34 wherein the polyrrer is selected fromthe gr oup
consi sting of hydrophobically noditi 626 pol yet her - pol yur et hanes,

hydr ophobi cal Iy nodi fi ed pol yet her - pol yur et hanes bearing term nal
hydrophi I l'ic groups, hydrophobically nodified pol yacryl at es,

hydr ophobi cal 3¢ mDdineippskeBPbHERAiMEI4 Wherkif ltke ?&wébmﬁtqb sdledtéd/ fromdhé iRtp

pol yacryl am de, hydrophobically nodified polyvin al cohol and copol yners
t her eof , cogsistingyofiethetsoketones, gstensydrendrbon; snb'pntagnd cliprinated hydrocarbon

hydrophob| IIy nodi fi ed hydr oxyet hyl cel | ul ose, hydrophobically

nodi fi ed 5 Xypropylcellulose hydr ophobi cal | y nodi fi ed

hydr oxypr opyl net hyl cel | ul ose, hydrophobically nodified

et hyl hydr oxyet hyl cel | ul ose and hydr ophobically nodified poly(acetal -

or keSal - pol yé6her SThequogess off clajmal 4rabérbiotke pdor solvent ip s¢legted fromithe group
ket al - pol yet.her) S end wi t.h h dr opho oups 25
i ndependé’ﬁf"f‘%"@éﬁf%&“\gﬁﬂ °§rsg]|tyﬁ"%ﬁ E‘h‘g‘? g?‘ﬁ’&,g pints lQwer g}%ou g¢ -al kyl ,

al kenyl , aryl al kenyl , : cycloallphatlc per fl uoroal kyl, carbosilyl,
poncycIyI, and conpl ex dendritic groups wherein the al kyl, al kenyl ,
per f | uor al kyl ,37and Terprocess of claipdidwherkindhgpanrsslventip sélected from thdgmmpbons,

and the aryl, arylal kyl ryl al kenyl, cycl oaliphatic and pol ycyclyl
hydrophot?PBs‘ﬂF\&}%I m&x ﬁqﬁx\én 40 carbons. 30 40 A

procggs to prepare a thernoplastic polymer in fine particulate form havi ng
at WD 99/ 20680
PCT/ US98/ 2153@8.  The process of claim 34 wherein the polymer is a water-soluble sgithetic or

| east about, 20% |, ower |, nS| t han t. e sa art|
obt ai ned ssylsgptlﬁﬁtéﬁ ?Fgoclanvet qn&r b%lvd%%garg El?aﬁgassest oug?n azﬁ éj 8{3%
di ssol vi rbg%egne pol ynmer in a poor solvent at anbi ent tenperature at a

pressure above at nospheric pressure and 5 (b)
cooling the solution to beIOM/anblent tenperature. The

procsis of oo ot HoE bt st bR SRSt o

hydr ocar h@gsisting of h?ﬂ}o‘{xﬁmxéaﬂyl'ﬁ’odlﬂed polyether-polyurethanes, hydrophobically modified
polyether-polyurethanes bearing terminal hydrophillic groups, hydrophobically modified
polyacrylates, hydrophobically modified polyether-polyols, hydrophobically modified
polyacrylamide, hydrophobically modified polyvinyl alcohol and copolymers thereof,

20  hydrophobically modified aminoplast-polyethers, hydrophobically modified
hydroxyethylcellulose, hydrophobically modified hydroxypropylcellulose, hydrophobically
modified hydroxypropylmethylicellulose, hydrophobically modified ethylhydroxyethylcellulose
and hydrophobically modified poly(acetal- or ketal-polyethers) comprising a backbone of
poly(acetal- or ketal-polyether) which has ends that are capped with hydrophobic groups

25  independently selected from the group consisting of alkyl, aryl, arylalkyl, alkenyl, arylalkenyl,
cycloaliphatic, perfluoroalkyl, carbosilyl, polycyclyl, and complex dendritic groups wherein the
alkyl, alkenyl, perfluoralkyl, and carbosilyl hydrophobic groups comprise 1 to 40 carbons, and
the aryl, arylalkyl, arylalkenyl, cycloaliphatic and polycyclyl hydrophobic groups comprise 3 to
40 carbons.

30

40. A process to prepare a thermoplastic polymer in fine particulate form having at
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42. The process of clai m4$mmuu"& r solvent is selected fromthe
group WHb3esg of et ! Hmbon sol vents having boiling
poi nts | ower tﬂa% a 6(;ut 60[erf]CE L H s & 43.  The pr BELUSYHSIG i m
40 wherein the poor solvent is selected fromthe group 15 consisting of
t et rahydr of uran and hexane. - 27- 44, The process of claim40
wherein the polyner is a water-sol uble, synthetic or sem synt hetic

associ ative thickener having a particle size that passes through a U S. 20

mesh §5t8®But 2% lower bulk density thah the sdh€pRHiBIe 88 pBlynfet 8btAinédb ﬁi_idi‘ﬁ%‘,'
the polyner 1s selected fromthe group consi sting of hydrophobically

modi fi ed pobkaiépreeesspompasisghanes, hydr ophobi cal |y nodifi ed
pol yet her - pol yur nes. beari term nal hydrophillic groups,
hydr ophobi cal i y %Eﬁs? g the Pg]g’ﬂ%’l‘g}&m{ syt a%@%m&%ﬁw@m&m@m
pol yet her - pol yol §m&r%ﬁ}g§g{,ﬁ%by nodi fied 25 pol yacryl am de,
I e

hydr ophobi cal | y nodi pol yvi nyl al cohol and copol yners thereof,

hydr ophoi cal | y (sdioblimgithasolatign tctelqw kmbiehtctemperatnge. ophobi cal | y nodi fi ed
hydr oxyet hyl cel | ul ose and hydrophobi cally nodified pol y(acetal - or

ket al - pol yet hers) conprising a backbone of poly(acetal - or

ketal - pol yet her) ﬁ!‘{“ C&h?gg%cgﬁc? cfaﬂﬁhg%fh%reﬁﬂmgggo!vgoﬁ\;}m is sel];ctg?' &E}Pﬂhg El;ofﬁp

groups i ndepende y se romthe group consisting o

-aryl al kyl, 36nsisting o€ ethers, ketyrea) dseeny hydroparbombol yenest dnd, chiveinited hydratarbon
;carbosilyl, polycyclyl, and conpl ex dendritic groups wherein the
~al kyl, al keﬁ‘)‘l"?ﬂt’berfl uoral kyl, and carbosilyl hydrophobi c groups
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- 28- conprise 1 to 40 carbons, and the aryl, arylalkyl,

aryl al kenyl , cychgal i pitetproceasof ¢isinyd0ywhertin the poohn yolven ivdelettegrfrom shequogy | se
3 to 40 carbons., 46. A pr.ocess _tro prepare a therﬁgl astic
pol ymer i n repwstingof ptharsand hydspearben solyputshaving bojling peintsiawer hasabaihbl Gul k
density than the sane particle size polynmer obtained by grinding, sai d
process conpri sing: (a) dissolving the polyner in a sol vent
and 48b) Thbjparkssd clair 46 athetdirnthe ipoonsohwenvisrselected froaf th gromy

at nospheri c pressure and/ or el evat ed tenperature or purging
with a Rét gersising ot tsprapydrofignandhexangpor at es rapidly. 10 47.
The process of claim46 wherein the solvent is selected fromthe group

44.  The process of claim 40 wherein the polymer is a water-soluble, synthetic or
semisynthetic associative thickener having a particle size that passes through a U.S. 20 mesh
screen. |

20

45.  The process of claim 40 wherein the polymer is selected from the group
consisting of hydrophobically modified polyether-polyurethanes, hydrophobically modified
polyether-polyurethanes bearing terminal hydrophillic groups, hydrophobically modified
polyacrylates, hydrophobically modified polyether-polyols, hydrophobically modified

25  polyacrylamide, hydrophobically modified polyvinyl alcohol and copolymers thereof,
hydrophobically modified aminoplast-polyethers, hydrophobically modified
hydroxyethylcellulose and hydrophobically modified poly(acetal- or ketal-polyethers)
comprising a backbone of poly(acetal- or ketal-polyether) which has ends that are capped with
hydrophobic groups independently selected from the group consisting of alkyl, aryl, arylalkyl,

30  alkenyl, arylalkenyl, cycloaliphatic, perfluoroalkyl, carbosilyl, polycyclyl, and complex
den_dritic groups wherein the alkyl, alkenyl, perfluoralkyl, and carbosily! hydrophobic groups



—_—
consi sting of hydrocarbon sql 4 ' s, ketones and water. .

48. The WW@ossgsPf claim ZWM| E IIHMWM Is selected fromthe
group 15 consisting of hydrocarb I o PCYQISo823554,

process of claim46 wherein the polyner is a wat er - sol ubl e, synt hetic or
semi synthetic associative thickener R&ing a particle size that passes

through a U. S. 20 nesh screen. 20 50. The process of
claim 46 wherein the polyner is selected fromthe group ~consisting of
hy dr ophojosiiprise 1 640 carbens) @hd tHe'weyl; 9klkyl, @ 1, cholediphAed A diyeydpdi f i ed
pol yet her - pol yur et hanes beari ng term nal hydrophillic groups,

hy dr ophoHiydedphobiggeoups eégmprise 3 to#? gasbons| at es, hydr ophobi cal |y nodi fi ed

pol yet her - pol yol s, hydrophobically nodified 25 pol yacryl am de,

hydr ophobi cal | y nodified pol yvinyl al cohol and copol yners thereof,

hydr ophobi cal 146, M0dA pidtessaeipreiarés theARbpl et Polymer Hifigpehbl Rk formiRidg £d
hydroxyet hyl cel | ul ose, hydrophobi.cal |y nodified hydroxypropyl cell ul ose,
hydr ofhobeastiabaut 20% lowepbilk deasith geandhe samapdrtiele sige pelymer obtained by grinding,
hydr ophobi cal | di f.ed ethyl hydroxyet hyl cel | ul ose and
hydrophotff“@gqrf’é(ﬁsgg%m 'i’sg'ég’pol y(acetal - or ketal -polyethers) conprising a
backbone of 3Qg)di§ﬁlﬁﬁglﬂﬁtp%lymaﬁnk§dlaémﬁﬁd yet her) which has ends that are
capped wi th hydrophobic groups i ndependent|ly selected fromthe group
consi sting of (b) supjecting e sobutiph 46 iy Environiuent of below htmdspheyic pressure and/or

WD 99/ 20680 tevated temperat ing with a hot gas whereby the sol idl
PCT/ US98/ 2153¢Elevated temperature or purging with a hot gas whereby the solvent evaperates rapidly.
cycl gal i phatic, perfluoroal kyl, carbosilyl, polycyclyl, and conpl ex
dendritic groups wherein the al kyl , al kenyl, perfluoral kyl, and

car bosi | yl hyd¥TophoBlieprgeess pEciaiondt wherein the soivent & sebected feomithe group he aryl |

aryl al kylégngig Aﬁ{tﬁ%ﬁ%&@%gﬁ@%'nis,%%rsi,‘icet%rﬁgs n%l‘x%%gl yl hydrophobi c groups

conpri se A process to prepare
t her mopl astic polymer in fine particul ate form having at | east about
20% | ower bul k density than the sane particle size polymer obtained by
grindi ng, 48 ai dTherproesss of Jaipr 45 wheyein the solvent is selected)fratn theggroumg t he

polyngr in sol

bo Y so‘i"\‘}g‘ﬁ 1 ?\ﬁ&?rﬁ% fllgﬂlé'gqt?- (b) rapidly mxing the solution with
49.  The process of claim 46 wherein the polymer is a water-soluble, synthetic or
semisynthetic associative fhickener having a particle size that passes through a U.S. 20 mesh
screen.
20
50.  The process of claim 46 wherein the polymer is selected from the group
consisting of hydrophobically modified polyether-polyurethanes, hydrophobically modified
polyether-polyurethanes beaﬁng terminal hydrophillic groups, hydrophobically modified
polyacrylates, hydrophobically modified polyether-polyols, hydrophobically modified
25  polyacrylamide, hydrophobically modified polyvinyl alcohol and copolymers thereof,
hydrophobically modified irrﬁnoplast-polyethers, hydrophobically modified
hydroxyethylcellulose, hydrophobically modified hydroxypropylcellulose, hydrophobically
modified hydroxypropylmethylcellulose, hydrophobically modified ethylhydroxyethylcellulose
and hydrophobically modified poly(acetal- or ketal-polyethers) comprising a backbone of
30  poly(acetal- or ketal-polyether) which has ends that are capped with hydrophobic groups
independently selected from the group consisting of alkyl, aryl, arylalkyl, alkenyl, arylalkenyl,



52. The process of clai m “E | I | vent is selected fromthe
group Whasdong of h mam mﬂ et hers, ketones and the
poor solvent is se*dgct ed from m o sgroup consi st i ng of FTAIg8/21536
ket ones, esters, hydrocarbon sol vents and chl ori nated hydrocarbon 15

sol vents. 53. The prog®ss of claim52 wherein the sol vent
Is selected fromthe group consi sting of hydrocarbon solvents and the
poor solvent is selected fromthe group consisting of ethers and

hydr ocar boey&éuhgﬁdifcs paHNAreal Obdrbéﬁlylpﬁélgéﬁlﬁ Q¥e rcoinbfeia daipitic geQlpRWHefein 42

54. The procesSs of claimb51 wherein IS a water- sol ubl e,

synt hetic alkyl alkenyl,s perflegratkiyl and caxbasiyli lardmphog/lh grdups eomprsei Intg 40 qadvqns,aind

The proces ae‘?é?yeiv%i"hsvﬁ%x@enaf‘ ekaliBan s poneSEhTERrento arvums copprityy

consi sting;p %phobl cally nodified pol yether-pol yuret hanes,
hydr ophobi cal 1 fied pol yet her - pol yur et hanes bearing term nal
hydroph§|1ic groups, hydrophobicall y m)dl fied pol yacryl at es,

hyd hobi cal | di fi ed h d hobi cal | di f.i ed
PRI P AR b NN
h f
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modi fi ed hy4d procpssappipeisingul ose, hydr ophobi cal |y WD 99/ 20680
) PCT/ US98/ 21,536
- -30 - mo @ disselving Ahonalynerdy e aelveRfiadd| | ul ose, hydr ophobical |y

poly(aldial - or (EFANSAKNE RS SRR sith a R ol s 0111 €€

pol y(acetal - or ketal - poI yet her) whi ch has ends that are capped W th

hydr ophobi ¢ grou I ndepen ently sel ect fro consi sting of
al kyl , aryI ?Eal k¥he PEACRSS Ica“%us}ll"‘%!l‘F FS° "?}“ 1 {“-iﬁ&?eég'{ greup

per f 1 uor oal stsmggﬂz&%&n},q( ggwexfgy&t.%f% uogd}\@ismkﬁg %Mifs'sae&%@geﬁx the .

wherein the enyl, per car bosi |yl ropho
groups congfdupeeohsitting/dT etifers) RetdOnesaeters, hydrdchxboﬁ sylventnand dildntiateda‘lyﬂimhﬂbenyl

cycl oal i phatic and pol ycyclyl hydrophobic groups conprise 3 to 40
carbonds  salgents. 56. A process to use the fine particul ate
t hernopl astic polynmer of claim1 in an application where | ower bulk

density particulate polyner is desired.
53.  The process of claim 52 wherein the solvent is selected from the group

consisting of hydrocarbon solvents and the poor solvent is selected from the group consisting
of ethers and hydrocarbon solvents having boiling points lower than about 60°C.
20
54. The process of claim 51 wherein the polymer is a water-soluble, synthetic or

semisynthetic associative thickener having a particle size that passes through a U.S. 20 mesh

screen.

25 55. The process of claim 51 wherein the polymer is selected from the group
consisting of hydrophobically modified polyether-polyurethanes, hydrophobically modified
polyether-polyurethanes bearing terminal hydrophillic groups, hydrophobically modified
polyacrylates, hydrophobically modified polyether-polyols, hydrophobically modified
polyacrylamide, hydrophobically modified polyvinyl alcohol and copolymers thereof,

30  hydrophobically modified aminoplast-polyethers, hydrophobically modified
hydroxyethylcellulose, hydrophobically modified hydroxypropylcellulose, hydrophobically



57. A process to use the fine particul ate thernopl astic. polyner of claim
2 in an waogsossoat i on where | ower bul k density particul at ?C'P/ﬁ%ﬁﬂi%ssi S
culat'e

desired. 15 58. A process to use the fimepart+

t her nopl astic polynmer of claim3 in an " ' | ower bul k
density particulate polymer is desired0- ”", ”,ﬂﬂ"mw ﬂ!ﬁn aqueous
fluid suspension conprising polyner, a water-3ol fible ctarbon*20 cont ai ni ng

salt selected fromthe group consisting of sodium and potassium salts of
al i phat i ¢ modified hydrbxgpropyiniethyteeiilioss; hydropiwbicatip shoelifitd wohyliydrayethyelliilose
carbonate and water wherein the pol ymer 1 s the thernoplastic polyner
of cl ai m #nd hydrophobically moditisd poly(acstalr s Pplygthersy camppmsing s backhone efi ng

ol ymer, I X ' N . r he
o oup. conEoPicEll- YWEl Botiea Suisch hea GO Bt UrBagRl i RRRGoic 'Sl
aromat i ¢ dmiependghtiysetected feom tieogtoupreonsisting bfalkyl anyk; arybalkyi] slkenyt] avydlicényl,
wherein the p r is,the thernopplastic polyner of claim?2.

|
61, An sydediphatic, praluaTRslivh sathesish RONICHHganbramRlex dendsitic eroups Mherein the

carbon 30 talinj [ nsi st L ng. of , sodi u

and pot as kyh Akefch At 354 EibSyt ARG YEAUR SEPRS Ko Sgi

S 8 ;?1i2ch)2188n%m9@5@laﬂ@l,%ylma%ﬂ,&yamdlipiﬁtie and'petysiclyl hytRophobic groups comprié®s3 to
PCT/ US98/ 4@%atbons. - 31 -

polymer is the thernoplastic polynmer of claimS3. 62.

Process for thickening an agueous system conprising addi ng the aqueous
suspengi on of &bai MAHProkcessiusk the fiae partisilateahitrmoplastic polymer of claif3l in an
Process for thickening an aqueous system conpri sing addi ng the aqueous
suspensi oapplicatipmwhensdower ik densify, pastisulatgpobymer is desired. 64.  Process
for thickening an aqueous system conpri sing addi ng the aqueous

57. A process to use the fine particulate thermoplastic polymer of claim 2 in an
application where lower bulk density particulate polymer is desired.
15 '
58. A process to use the fine particulate thermoplastic polymer of claim 3 in an

application where lower bulk density particulate polymer is desired.

59, An aqueous fluid suspension comprising polymer, a water-soluble carbon
20  containing salt selected from the group consisting of sodium and potassium salts of aliphatic
and aromatic carboxylic acid and sodium and potassium carbonate and water wherein the

polymer is the thermoplastic polymer of claim 1.

60.  An aqueous fluid suspension comprising polymer, a water-soluble carbon
25  containing salt selected from the group consisting of sodium and potassium salts of aliphatic
and aromatic carboxylic acid and sodium and potassium carbonate and water wherein the

polymer is the thermoplastic polymer of claim 2.

61.  Anaqueous fluid suspension comprising polymer, a water-soluble carbon
30 containing salt selected from the group consisting of sodium and potassium salts of aliphatic

and aromatic carboxylic acid and sodium and potassium carbonate and water wherein the



10 suspensi on of claim6l to said aqueous system
Process for thj an aqueous system sel ected fromthe gro consi sti ng
of | at ex pal nk‘“’? cenmentitious systens, mneral slurries P(FWWIZISZ’G
conmpounds, wat er-borne adhesi ves, inks drilling nuds in oil-well
drilling, aqueous systens for oil recov8iy, cosnetics,

phar maceuti cal s, coating and sizing systens for pape aper boar ds
si zing and finishing systens for textiles and B!l m@mﬂﬁ’muw
manuf act ure }m{;@g | addi ng
t he aqueous fspekstbgﬁggﬁwwxiggéﬁ?gf%lﬁe aqueous system

66. Process for thickening an aqueous system sel ected fromthe group

consi sting of 20 | at ex pajints, cenentitious systens, mqr&er al _slurries,
j oi nt conpounds, Sfat ePresspier Hugkeaing ag aqueous sys;eﬁkgommsma fing theaquepus

oi l-well dri recovery, cosnetics,
phar mceutlgg%pe?ﬂongfaﬁgl@nté@ﬁﬁ%&(ug St?%anl'ns for paper and paperboards
si zing asd finishing systens for textiles and as addltlve in the

manuf acture of wet |aid nonwoven webs said process npri si ng addi ng
t he aqueous susp&Rsi oﬁ’f‘éﬁes%ﬁ%ﬁh‘im“géﬂPW&E]%E?HS"@%S%MQE‘B the aqueous

67. Proce stem sel ected fromthe group
consi sting %ﬁspe%oﬁgﬁ%@)’;ﬁd&gisﬁ?aﬂg%gﬁgis{%i ous systems, mneral slurries,

j oi nt conpounds, water-borne adhesives, inks, drilling nuds in

oi | -well drilling, aqueous systems for oil recovery, cosnetics

phar maceut i ;:a| s, 68oat Prepesfor ﬁvdqen@ggpngls mtenpgmmnsmggdtémséhmaﬁ@
5|2|ng i ni n r iles and as additive in the
manuf ac ur e sB%*’*ﬁ%‘#“ ?%‘f%ﬂm 6&nt§§&§%v\%°8'§ sysg%llt' d process conprising addi ng

t he aqueous suspension of claim61 to the aqueous system WO

99/ 20680
PCT/ US98/ 21536 65.  Process for thickening an aqueous system selected from the grogp ccnsisting of

Cuspensi on e Dips eeRRASS el ol i Bl WAl e SRR .
for thickeniygg, &din?% RAPRI ML wPERERGS afMioBs SysteihstBEOIRIERHS, COMMBRIIS| ON

of claim60 to th atex paint.
15 pharmaceuticals, coating and sizing systems for paper and paperboards sizing and finishing

systems for textiles and as additive in the manufacture of wet laid nonwoven webs, said

process comprising adding the aqueous suspension of claim 59 to the aqueous system.

66.  Process for thickening an aqueous system selected from the group consisting of
20 latex paints, cementitious systems, mineral slurries, joint compounds, water-borne aﬂhesives,
inks, drilling muds in oil-well drilling, aqueous systems for oil recovery, cosmetics,
pharmaceuticals, coating and sizing systems for paper and paperboards sizing and finishing
systems for textiles and as additive in the manufacture of wet laid nonwoven webs said process
comprising adding the aqueous suspension of claim 60 to the aqueous system.
25
67.  Process for thickening an aqueous system selected from the group consisting of
latex paints, cementitious systems, mineral slurries, joint compounds, water-borne adhesives,
inks, drilling muds in oil-well drilling, aqueous systems for oil recovery, cosmetics,
pharmaceuticals, coating and sizing systems for paper and paperboards sizing and finishing
30  systems for textiles and as additive in the manufacture of wet laid nonwoven webs , said

process comprisihg adding the aqueous suspension of claim 61 to the aqueous system,



70. Process for thickening a |atex paint conprising addi ng t.he aqueous
suspensi onwo g9nedp Cl aim61l to the latex paint. 10 T/USJ8921536
Process for thickening an aqueous system conpri sing addi ng ?%e aqueous
suspensi on of claim29 and at | east gne other thictkemer—tothe—aqgueous

system 72. Process3#or thi ckeni ng ' ! m
conpri sing addi ng the aqueous 15 suspension of cl a”“lmmmmlm@ﬂﬁt one
ot her thickener selected formthe group consisting ot ¢ L ® s '«

hydr oxyet hyl cel | ul ose, hydrophobi cally nodi fied hydroxyet hyl cel | ul ose,
hydr ophobi cal | modi f i ed et hyl hydroxyet hy] cel ] ul ose, nethyl |
hydr oxypr opyl| 6%el | Bragess fopthigkening P&&‘%P’H?tl %mpn%mg@gﬁxpg thesaquepus SYSRERSION y |
cel | ul 05&‘#@ éﬁli.orméla"{’éxc | , pol yur et hanes, pol yacryl ates,

: €s,

pol yacryla guar, ar derivatives, clays-and al kali-soluble
pol yacryl ates to an aqueous 20 system sel ected fromthe group consisting
of latex paints, sizing systens, adhesives and cosneti cs.

73. 5 Process69.or Pracessdar thickeping 2 lpgx paintcomprising adding dhe,auepus wgprnsicn
suspensi OP%%%‘S?OEO%S?%&%&I and at | east one other thickener selected from

t he grouS St hydr oxyet hyl cel | ul ose, hydrophobically
nodi fi ed hydroxyet hyl cel | ul ose, hydrophobically nodi fi ed

et hyl hydr oxyet hyl cel |l ul ose, pol yurethanes and, et hyl hydroxyet hyl cel ] ul ose
to the 78t ex Pprsess for thickening a latex paint cp;npnsmgwédwgébq;g@egps RISpEN§Ion,
wherein t gas, | s I fromthe group consisting 30 of nitrogen,

hel i um Sf‘gﬁ‘ﬂ‘ &1 4o B SEpa WO 99/ 20680

PCT/ yp98/ 21536 _ : - 38-

75. The process of claim12 wherein the gas is selected fromthe group

consisting 71. oProgesyfosthickeningian gauequs system gomprsing adding the aqueous ™ 76

The process. of claj | .] | | fromthe group

5 GonsfaPrprEy il a5 AR Rl SduRp LA Gt SqRBlEblstin O (0.0 2

t abl et binder and tabl et - disintegrant, use as an adjuvant to control

rel ease of drugs, use as_a packing material for s‘ﬁ)arati ng sol vents
1

by sel ective ddsor Brocsss forthickeningiaa agpeaus syiteid sP@pTidng adding the aqueous

15  suspension of claim 60 and at least one other thickener selected form the group consisting of
hydroxyethylcellulose, hydrophobically modified hydroxyethylcellulose, hydrophobically
modified ethylhydroxyethyl cellulose, methyl hydroxypropyl cellulose, ethylhydroxyethyl
cellulose, carboxymethyl cellulose, polyvinyl alcohol, polyurethanes, polyacrylates,
polyacrylamides, guar, guar derivatives, clays and alkali-soluble polyacrylates to an aqueous

20  system selected from the group consisting of latex paints, sizing systems, adhesives and

cosmetics.

73.  Process for thickening latex paint comprising adding the aqueous suspension of
claim 61 and at least one other thickener selected from the group consisting of
25  hydroxyethylcellulose, hydrophobically modified hydroxyethylcellulose, hydrophobically
modified ethylhydroxyethyl cellulose, polyurethanes and ethylhydroxyethyl cellulose to the

latex paint.

74.  The process of claim 34 wherein the gas is selected from the group consisting

30 of nitrogen, helium, argon and air.



77. The process of claim 57“ A l ication is selected fromthe
group 10 C of fabr||gk m'i'ﬂ“ l"gﬁ wei ght plastic products, use
as a tabl et g@ﬁ&@%@ﬂd tabl et "'x

| 9 n egfant, use as an a@fFuESP21536

control release of drugs, use as a packing material for separating
sol vents by sel ective adsorption and.t @33mke el ectrorheol ogi cal fluids.
78. The process of clains 58 wherein the application is selected fromthe

group 15 consisting of fabrication of light weight plastic products, use

as a tabl et bin ang t V&l
control rel ease d?g}b"‘spar %%éou}aml %r%é%grwf% eg$°£&e%qb‘gp gis{“r%
sol vent s byofsftréisehi u@uﬁﬂmﬂ'@m@ﬁrand to make el ectrorheol ogi cal fI ui ds.
79. The polyner of claim 12 wherein the al kyl groups have 16 carbon

at ons.
76.  The process of claim 56 wherein the application is selected from the group

5 - consisting of fabrication of light weight plastic products, use as a tablet binder and tablet
disintegrant, use as an adjuvant to control release of drugs, use as a packing material for

separating solvents by selective adsorption and to make electrorheological fluids.

77.  The process of claim 57 wherein the application is selected from the group
10 consisting of fabrication of light weight plastic products, use as a tablet binder and tablet
disintegrant, use as an adjuvant to control release of drugs, use as a packing material for

separating solvents by selective adsorption and to make electrorheological fluids.

78.  The process of claims 58 wherein the application is selected from the group
15  consisting of fabrication of light weight plastic products, use as a tablet binder and tablet
disintegrant, use as an adjuvant to control release of drugs, use as a packing material for

separating solvents by selective adsorption and to make electrorheological fluids.

79.  The polymer of claim 12 wherein the alkyl groups have 16 carbon atoms.



