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preparation of such polynmers, and absorbent articles prepared therefrom
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in many types of SO i ces such as diapers, adult incontinent
articles, sanltgfggﬁgﬁgaﬁ? dgﬁédlcal devi ces because of their ability to
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an absorbent  pochanical means of particle size reduction.

15 The absorbent polymers are especially useful in
many types of personal care devices such as diapers, adult
incontinent articles, sanitary napkins, and medical
devices because of their ab111ty to readily absorb bodily
fluids. Unfortunately, the absorb_ﬁ

20 water from the-air -and when eXposegytoﬂhumid environments

polymers also absorb

the water-swellable polymer partic;es tend to stick

together, that is, agglomerate or ceke, and also tend to

stick or adhere to processing equip@ent. Thus, the

polymer particles are not free—flowing, that is, have poor
25 flowability. :

If the polymer particlesﬂare not free-flowing
JOne problem is that the

then they present a few problems.
particles are difficult to 1ncorporate into personal care
devices because the reduced flowab;i;ty hinders the

30 uniform distribution of particles Within an absorbent
core. Another problem stems from the tendency of the
particles to stick to each other and to the manufacturing
and processing equipment, that is, . screens, dryers,
meters, or fabricating machinery' Productlon is often

3s hindered because the equipment must_;e cleaned
periodically to remove the agglomerated particles. Yet
another problem assoc1ated with water swellable polymer
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One way i n which the caki e érenth aéhibgh abber akingotereeacigse dfeen

reduced i s by bhpadirbarft p)ymlire deskéi bééa peafivEmdisi b&cm\@nmf{‘ld;efi el
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Unfortunately, even though the caking tendency of the
polymer particles may be reduced, bgth types of silica are

15 low bulk density solids and tend tofadd dust into ﬁhe
environment. '

Other compounds have been;employed to reduce the
adhesion tendency of absorbent polymer particles. Among
these are-ndnionic or anionic surfactants. See U.5.
20 ~ Patent 4,286,082 utilizes the abové_surfactants in the
presence of a crosslinkable monomeﬁito diminish the
adhesion of the hydrous polymer tojthe polymerization
vessel. These surfactants may indeéd reduce the adhesion
tendency of the polymer, but the su?factants also reduce
" 25 the surface tension of a contacting f£luid in equilibrium
with the polymer. This is unfortuﬁate in that the surface
tension of the contacting fluid is_ﬁsed as a measure of
performance of water-swellable polyﬁers;

The surface tension of tﬁéLcontacting fluid in
30 " equilibrium is used as a measure_oifperformance_because
water-swellable polymers which exhibit a higher surface
tension generally tend to “wick" béﬁper, that is, the
polymer tranSports agueous fluids.@&jCapillary flow more
. efficiently and holds the fluids md*gfstrongly. As
35 - disclosed in U.S. Patent 5,352,711, _ching is very
important for absorbent devices sdcﬁ;és diapers or
sanitary articles. The effect of surface tension on
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20 Pat ent 4,286,082 utilizes the above surfactants in the presence of
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polymer compdéition which comprises:employing liquid
anticaking agen;s rather than solid$isuch as silica which
can increase the dust present. Industry would further

15 '~ find advantage if said liquid anticaking agents
substantially maintain or increase the surface tension of
a contactingzliguid in equilibrium With the polymer
composition.._.

- Ac¢6idingly,ﬁ§h oné%ésbéééﬂﬁhé subject invention
20 . provides a composition COmpris;ng: .a) water-absorbent -
‘ lightly crosslinked water-insoluble.polymer particles;
b) an effecti?e‘amount of an anticaking agent; and
optionally c)-a hydrophobic or hydrbﬁhilic dedusting
agent. These'compositions comprise more than 75 percent,
25 preferably more than 90 percent, more preferably more than
‘ 95 percent, ahd;most preferably more than 99 percent non-
caking polymer:particles as measured by the test disclosed
herein. '

“In ahother aspect, the invghtion also provides a
30 process comprising a) preparing a water swellable
hydrogel by a gel polymerization process, b) drying and
sizing the thus. prepared hydrogel tdfobtaln a composition
comprising dried and sized particles;. and c) contacting
the composition with an effective amount of an anticaking
35 agent. ' o
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conpri seswowémrsdsen 90 percent free-flow ng pol yner particl mmmmred
by the test disclosed herein. 10 | ndustry would further find
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wat er - i nsgl Ub|@rpﬂi|1?£ﬁéasléarthécli|51ﬁ:§ég)e aieﬁioam Imheaﬁﬁbﬂh‘fatoﬁwhéh amt i caking
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t han 90 percerattni)tmoppe'bsrm:damtm)mﬁémsﬁélbabtenpplmérsosmqmtm‘&nnabﬂl'y
nore than 99 r t r t.he test
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contacting t hePXohP8Si tHGR Gt & Re%FeRE. éﬂ%ﬁﬁ?rBPIanéﬁFlGéﬁﬁh@b??t

agent. -3- 5 percent, when compared to water-swellable polymers that

are not contacted with a hydrophobic dedusting. agent.

15 More specifically, the aqueous fluid employed in thé
surface tension test disclosed herein is a 0.9 percent
NaCl solution and the other fluid is air.

As used herein, the term “unassociated dust*®
means the measurable portion of a.waﬁér-absorbent polymer
20 particle composition having a maximum diameter less than
or equal to 10 microns, which‘porti¢h is rendered airborne
when air is applied to the composition. More
specifically, the air is applied and the portion is
measured using a pulsed-jet dispersé@ described below.

25 : As used herein, the term “ghysical coating"®
means that a coating of the anticakin agent and the
dedusting agent (if present) in contact with the polymer
particles and dust (if present), is%ﬁbt chemically reacted
with the polymer, for example, no:céﬁélent surface

30 crosslinking reaction occurs betweeq;ﬁhe anticaking or
dedusting_agent'and the polymer partitles or dust.

As used herein, the term "allphatlc hydrocarbon"
includes straight- or branched- chain: alkyl, alkenyl, and
alkynyl groups which may have 11nkaqgs such as silicon

35 (-Si-) or oxygen (-0-) within the ghain. The aliphatic
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| ubricant in, for exanple, U S. Patent 4,997,714, bhut heretofore have not ~
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agent (if presen I'n contact
are, for example, halogen groups such as fluoro, chloro,

and bromo, hydroxy groups, and alkoxy groups.

15 The water-swellable or lightly crosslinked
hydrophilic polymers that are employable in the present
invention .can be any of the known hydrophilic polymers
which are capable 6f absorbing large quantities of fluids.

L - 1In particular, water-absorbent polymers useful in this

20  ° invention are water-absorbent polymers which contain
carboxyl moieties. Preferably, at least 0.01 equivalent
of carboxyl groups were present per 100 grams of the
water-absorbent resin. '

Among preferred carboXyl;pontaining water

25 absorbent polymefs'are hydrolyzatésnof starch-
acrylonitrile graft copolymers, partially neutralized
products of starch-acrylic acid or;étarch-polyvinyl
alcohol graft copolymers, saponificgtion products of wvinyl
acetate-acrylic ester copolymers, dérivatives of

30 . copolymers of isobutylene and maleLo anhydride,
hydrolyzates of acrylonitrile copoi&mers, crosslinked
products of hydfolyzates of acryioﬁitrile copolymers,
crosslinked carboxy-methyl cellulose, hydrolyzates of
acrylamide copolymers, crosslinked products of

35 hydrolyzates of acrylamide copolymeré; partially
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groups. 15 and their AdPBvAEiEsSWekhaklag1 o Bobhy1emssinked
hydr ophi lic polyners t hat are enpl oyable_in the present I nvention can be

any of the knowdnspdugatied (moﬁpmegeslnclude, for example, acrylic acid,
methacrylic acid, crotonic acid, isocrotonic acid and '

alkali metal. salts and ammonium .salts thereof; itaconic.

15 acid, acrylamide, methacrylamide and 2-acrylamido—é-
methyl-l-propane sulfonic acid and its salts. The
preferred monomers include acrylic acid and methacrylic
acid and their respective salt forms such as alkali metal
or ammonium'salts The water—soluble monomers useful in

20 - the present 1nventlon may be usé€d ‘ifi amounts Yahging from
10 percent to 80 percent by weight . based on the total
weight of the. ~agqueous monomer solutlon Preferably, the
amount ranges from 15 percent to 60 percent based on the
total weight of the agueous monomer -solution.

25 ' Optionally, minor amounts;of other water-
soluble, unsatﬁrated monomers, such as alkyl esters of
acid monomers, for example, methyl acrylate or methyl
methacrylate, may be present 1n the, water absorbent
polymer. 1In a@@1t10n, certain. graftlng polymers, such as,

30 for. example, poIYVinyl alcohol, starch and water soluble
or swellable cellulose ethers may be employed to prepare
products hav1ng superlor propertles Such grafting
polymers, when employed, are used. 1n amounts up to about
10 weight percent based on the a, B ethylenlcally

35 unsaturated monomer. Further, 1t may be advantageous to
include a chelating agent to remove trace metals from .
solution, for example, when a metal reactlon vessel is

employed. Oneféuch chelating agenp is VERSENEX™ V-80
-6- S




whi ch are capabl e of absorbing |large quantities of fluids. In .particular,
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polyners can be §$%F% QQWﬁr wi ah " ambunt sic
sufficient to neutralize between 20 and 95 percent of the

acid groups present in the acid monomers. Preferably, the

15 amount of basic material will be sﬁfficient to neutralize
between 40 percent and 85 percent, and most preferably
between S5 percent and 75 percent of the acid groups
present in the acid monomers.'.Wheg_pre—neutralizing the

; monomer solution, it . is important to control the.

20 ? neutralization conditions so that the heat of

e "”neutrallzatlon ‘does not cause the premature ' polymerization
of the monomer mixture. The neutralization is
advantageously carried out at tempefatures below 40°C,
preferably at temperatures below 35°C.

25 Compounds which are useful to neutralize the
) acid groups of the monomer are typitally those which will

sufficiently neﬁtralize the acid'grbups without having a
detrimental effect on the polymerlzatlon process. Such
compounds 1nclude alkali metal hydrox1des, and alkali

30 metal carbonates and blcarbonates,_JPreferably, the
material used to neutralize the moﬁemer is a sodium or
potassium hydroxide or carbonate.';;h determining the
desired degree of neutralization, éére must be taken to
ensure that the pH of the resulting'Crosslinked absorbent

35 - polymer, which will be contacted w1th or dispersed in an
aqueous fluid to be absorbed, 1s malntalned in a range
appropriate fo?;the applicetlons_fgr which the polymer is

intended. Altefnatively, the polymerization may be
T . S .
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Further, it may be advantageous to includ afing agent
trace metal s frBRroddida ¢en ke combiped whth ﬁeﬁBF&PQr§%§§9§¥QE§xﬁ#Chsas
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The total amount of initiators used may range from 0.01 to
1.0 weight percent, preferably 0. 01 to 0.5 weight percent,
based on the total weight of a,B—etyylenically unsaturated

’_,.

monomer reactants.

20 The water-absorbent resin will preferably be.
lightly crosslipked to render it waﬁefginsoluble and’
water-swellable. The desired crossiinked structure may be
obtained by the copolymerization of the selected water-
soluble monOmer.and a crosslinking agent'possessing at

25 least two polymerizable double bonds_in the molecular
unit. The crosslinking agent is p;esent in an amount
effective to Cresslink the wate#-séipble polymer. The
preferred amount of crosslinking aéiht is determined by
the desired degfee of absorption caﬁacity and the desired

30 strength to retain the absorbed fluld that is, the

| desired absorptlon under load (AUL) Typically, the
crosslinking agent is used in amoug;s ranging from 0:0005

'"y weight of a,B-

ethylenically. unsaturated monomer used More preferably,
35 - ~ the amount ranges from 0.1 to 1 part by weight per 100

parts by weight ‘of the a,B- -ethylenically unsaturated

monomer. Usually, if an amount'oveé'about 5 parts by

weight of crossllnklng agent per 100 parts is ‘used, the
o -8- i




WO 97/ 37695 PCT/ US97/ 05055 ( Tr ademar k
‘'of The Dowd@hmsieesl Conpany) an aqueous sol ution of the pent BEHUSA538 t of
di ethyl enetriam ne pentaacetic acid. -Such chelating agents, when enpl oyed;

are generally U@@@hhingnnnixm%%thééntQGOham@-20@@7 inking dgasagyoanghe

a, B-et hyl eni Caékhlm%%aéé&eaaoasgo eyl a@doi’hé‘téaéeheVe| of
conversi on of nononer .to poly aSte#EOUt ) perg n}fl
polynerlzatlonsﬁEFqﬁ§nxﬁql¥ﬁF%hP GQFn@Q%ﬂFP LPe not

neutralized or ciieaisliaveimgeagentt L8l bzed dn Hh arnountpalesal tpaneabbaki zed
prior o the pal zati,0 I za ve

ont acki ng |t ho A MBS R aRer o PR e hmt B el e SR PRt
to neutralize hetswvamo Abwral €sopelinking dens ity .d Qﬂd)upbepreeanactedt he
aci d nononers. R e 15 ¥Q§§ r L4 L
sufficient to Hgﬁ?{g{lze e%%e%% 28 nggbnt anéQ% ercent, IBkg agh &kbkb@%s
pref erabl y bet aed®vss prtkehrl aabspspdoremats. t he acid groups present in
the acid nononers. Wen pre-neutralizing the nmononer solution, it is

an;)rt]ant t? clontrol t he ﬁQlletthene&bt%%h'ﬁﬁhrib? ecgmhltwﬂm sppilaahg e
eat of neutrali i,on not cause r.ema 0 ri e
monomBt  mi xt-ur adﬁﬁf |§3P98Hs|§°§&&3ﬁ¥hdgéﬁgg gf i

t enper at ur es beimtﬁﬁfau:ed! Gnopoméer, althe atrdssipenaing eagéntomaj%Sber m]aee1§5

Comounds. whi ol Aedioaltl 10 BEUH' 8 BELIBACIA HAWnEat igamn0Ter are

implications. The use of such dlsper51ng agents is .

disclosed in U.S. Patent 4,833,222. Suitable dispersing
15 agents include carboxymethyl cellulee suspending aids,

methyl cellulose, hydroxypropyl cellulose, and polyvinyl

alcohol. Such dispersing agents are typically provided at

a concentration between 0.005 and 0 1 weight percent,

based on the total weight of a B—ethylenlcally unsaturated
20 S monomer reactants

Typical crosslinking agents include monomers
having in one molecule 2 to 4 groups selected from
CH,=CHCO-, CH,=C(CH,)CO- and CH,=CH-CH,-. Exemplary
crosslinking agents are diacrylates and dimethacrylates of

25 X ethylene glycol, diethylene glycol, triethylene glycol,
propylene glycol, 1,4;butanediol, 1,5-pentanediocl, 1,6-
hexanediol, neopentyl glycol, trimechYlolpropane andg
pentaerythritol; triacrylates and trimethacrylates of
trimethylolpropane and pentaerythritql; highly ethoxylated

30 trimethylol propane triacrylate; tetracrylate and
tetramethacrylate of pentaerythritoi~ and
tetraallyloxyethane. As noted in W0+-93/05080, published
on March 18, 1993, certain crossllnking agents vield

particularly'preferred absorptive p;opertles. Such

3 preferred crosslinking agents includé
methylenebisacrylamide, bis(acrylamido)acetic acid and its
salts, allyl acrylate, allyl methacrylate, and esters or

amides having both a vinyl and an allyl functionality.
9. _



suffl ci ent lywov@béedl | ze the acid groups without having a detrp, R,F;.}msggg ect
on the polynerization process. Such conpounds include alkali neta -

hydr oxi des, ando%hb@lpéﬁhlcularn?tﬁieﬁé&?@&ab%%éﬂriﬂﬁfﬁﬁt%ﬁgﬁ -and
Preferably, the i)er to_neutr nonener_i's sodl um or

d
pot assi um hydr OQ‘F %? ethO%g 8%?8 ﬁFﬁSnd‘nt Y c?élsf%%‘l Pl pshed
neutralization, onatsepnembé)e 1%keh994. ensuch bl&étfettﬁfedohﬁséi"ﬁulffﬁ%'ég@ﬁts

crosslinked abs ) mhlc ont a
di spersed in anggl%(é'egusli?lf %Ir?é) %iméé%ngg& MR Crf
approprd at e for exaspdspl iahlinsetbexybateadt hmpelt?minohpsrop&mdachacrylate

Al ternatively, Hhg RAMEHLANA bgng s A3l

PCT/ US97/ 05055 carri ed out enpleoyylﬂggunnrelat oﬁ?’?‘f? %Dnomers and t% &Y eaf t er
neutral i zi ng, a§XP§‘%\AﬁP‘?W?Wl¥F@e ghvieehient |y, 'a conventional vinyl
addi tion polynerization initiator is used in the pol'ynerization of 5

the water-sol ubl e rmnorrersxxanad PPEEE£H88! éiaisbagmea%ntfor el 8 " AiRdrs
pol ymeri zati on I's sufficie solu elnthe nonorer

i ni i ch n
solution to ini P?&rgéﬁp T z%‘f?%ﬁW% ‘ﬂ\feF%i‘geam’eP&%%arﬁS} AqYRALS
sol ubl ¥ per sul f abdutsipzh Gi's qimaaﬂimmﬂralﬂd@lhr Wﬁun&t&ﬂ monomer in

persul fate, sodj | f of her ;alkal i - get al ul f.at es, drogen '
per oxi de and V\/a"[t"iekrl‘?"\n %%I%aﬁg nqu%ﬁp%un BEn- arrg? étﬁ’gung agé

{ 2- ami di nopr opakbeHEM bRt Ae andd gaﬁ’emg Phémemlsummzaet,e,sm as
hydrogen desired, is prepared. The polymerization of the mixture

may be carried.out by methods wellfknown to those skilled
15 in the art. The'resultant polymerfis typically pre-sized

and dried usihg.means well known iﬁ7the art.

To improve absorptive propertles, the dried
partlcles may be heat treated in accordance with the
L procedures set: forth in WO 93/05080 publlshed on March -
_29 18, 1993 and/or WO 94/20547, publlshed on September 15,
R 1984. 1In partlcular, the dried particles are heated for a
- time sufficient to increase the modﬁius; centrifuge
capacity, and/orithe absorbency unae} load. An oxidizing
agent, such as'a'bromate, chlorate, - ‘chlorite, or mixture
25 thereof, may be ﬁnlformly dlstrlbuted within the water
absorbent polymer prior to such heat treatment to enhance
one or more of the preceding propertles. Such heat
t a temperature of at
ast 180°C, and most
. 1east 190°cC. Such? eat treatment is
preferably carrled out at a tempera_wre of less than
250°C, more preferably less than 240°C

treatment 1s pfbferably carried out
least 170°C, .i
30 preferably o"'f

e_preferably of at -

sufficient to effect an improvement
35 properties. The exact times of hea' ‘treatment required
will be affected by the equipment. chosen, and can be

determined em' ;_ca]_.ly by examlnatl_f""

1 of product

-10-




peroxi de, can be combined w th reducing substances-such as 15

sulfites osw@gismeesto form known redox initiator systens. ThePCDAISH7/658551Nt
of i'nitiators used may range fromO0.01 to 1.0 weight percent, preferably -
0.01 to 0.5 weipghbpprtdest. [Fasctexabine thEaItimi g.hi af bedsttByhénucalsl,y

unsat ur at ed nonQpRr F;&rg Jhat Lesin
w || preferabl ygﬁa 1“5 cros&?l%ke% learsgn er i1 At erf:"llt'nzi;')ﬁi ng s
wat er - swel | abl etoomensesm#@j RYQFLSS nkeaogtfeﬁu@m@w%l o] aeylsy fiise

-copol ymeri zat i opuff thBQ; TR HHEb MBS RE - ré@hﬁbhﬂmmm&@ba CPQé?é‘rQHlS}Q
agent osse55|n J east l-e .doubl e bonds in the

nol ecuPar unit. gh?h@aKﬁﬁﬁﬂ|9ﬂﬁﬁmfgggﬁ?gF§épF§sé |W+QHF§ﬁmﬁmt eFFfeclpre

to crossl i nk t hpredeeabdy 80 enjmiyesror Thespr.ef erred. anount of
crosslinking agent is determ ned by the desired degree of absorption

capacity and the desired 0.l LN the absoyrbed.fluid,
that is, the desired absorp%(ﬂfﬁu1 Sa%ABE% s m(%ﬁlﬁpétﬁﬁlglcaq’
crosslinking ageer Egamniﬁdrfqnﬁﬁmtélraqgeng fﬁdmuﬁKXEﬁSbedShgatessb;nd

wei ght per 100 ﬁaahéabxedﬁvg@or% Bs ﬁ&{}yyéms%@éééslﬂ?ﬁ&”é&ﬁ aOWE&f
o, oyEd

used. More preferably, amount ranges from Q.
wei ght'%er 100 g&stEery \ké%egmeétﬁe@ heekymeromay| be %W%ﬁﬁ%’é’tﬁ?ﬂt Eﬁr ease
monormer . LBuaIhn,hahdmiﬁynMMWhIW@rsﬁbﬁuteﬁoﬁ%th&ﬂﬂaaﬁhﬂﬂﬁaﬁfserve to

crosslinking ag er rts.is u the -.8- VO 97/37695
PCT/ US97/ 05055 Secr ase @%éx%mount of unassoc1ated “dust, lead to

clumping of the polymer product.

Another way to improve absorptive properties of
15 the polymer particles.may be to su#face crosslink the
polymer particles. Procedures for surface crosslinking
are well known in the art and described in, for example,
_ 'DE 4244548, DE 4020780 EP 605150, ‘and U. S Patents
m"ﬁ4 734 478 and 4, 666 983. These procedures, like heat
20 ‘r~treatment, may increase thgnmoduluswfcentrlfuge capacity,
and/or the absorbency undef lJoad of the polymer particles.

The dried, sized and optiénally heat-treated or
optionally surface crosslinked polymer particles are then
contacted with an effective amount of an anticaking agent.

25 ) It is critical that the polymer paf;icles not be in the
form of a gel, that is, have less #han 30, preferably less
than 20, more preferably less than;ébout 10 weight percent
water, before contacting them withﬁﬁhe anticaking agent.
If the anticaking agent is contacted:with polymer

30 particles in gel form then the antiéaking agent is likely
to combine with water and be absprbéd further into the
interior of the polymer particles.fﬁif this occurs then
the anticaking properties of the pﬁfticles are reduced
because the anticaking agent is notfat the surface of the

35 particles. '



resul ti ng weloyAwgeshas too high a crosslinking density and expchrds®78s0ss
teduced absorption capacity and increased strength to retain the absorbed-

fluid. If the crosslinkingtagenalso l&eictiéh:anc@nﬁﬁﬂk Ile:s»enttfwh AUt the
0. 0005 part by ht ~PEL parts e ne sual | as too |l ow. a
crossl i nki ng d#@r‘?‘i’ 81‘\%&5&650&‘5&&%% %ﬁq?%e?ﬁﬁg EBI &%eﬁ'@% tkpve
becones sticky W@x&fbers thel pertiglids arabsonpacoedr ati¢h \tiid e t he
crosslinki ng agent Iy spl.ubl. h uequs
solution of the a, %#%*% P y E%gé?urai%%engéogég %?hé g?%@%ﬁﬁh i ng
agent ¥y be rr@;retn,celkspgmgsm MAYs (MBPQX bot u@rodegwadnoaﬂ: hdgptew e

I t h @Hggg t
ahs, 20 Sl oA purest S, 6 akpibrekatrdnd) df 3 e

I Spersi ng nts. 1 ne
cel | ul ose suspertRHgeREs SRR Ry %Ib%l@&@c’er%?ﬂﬂ?ﬁxybiébywléé Iﬁ}ltbh%:t a!ﬁda
pol yvi nyl al COMrtﬂlEésdtﬁp‘téﬁp&aaﬁﬁﬁé A56ve YPDoRLl, Y thieoy itdRd ity #n

concentrati on bet 05 and wei ght ercen d on t he tota
wei ght of a, B-ét %lEQFI L?raft“?ﬁi%? eps . #?BHE%’B 1ished cal

cr osshonki ng agﬁm@renchadpammss dwy idgnhtacoed wmk:hcuhe &duidh}gmglps
selected from %—4%{] =CHCO-, CH =C(CH err])CO and CHerr]=CHCH err]-
Exenpl ary cross Ihg agents are diacrylates and dinet hacryl ates of 25
et hyl ene glycol, diethylene glycol, triethylene glycol, propylene glycol,
1, 4-but anedi ol , 1, 5- pent aRB@ SMEifaking agert GPRYRIERAAYY ICoOgitE dihe

trimethylol pr Oﬁﬁmiyrﬂélﬂ BaptadendsN A sedveSCEY| ALAINIBA LhMRAMRL HIRISS
ane_ and pent ae ﬁthl’l toI h| ghI et hoxyl ated 30

of trinmethylolpro
t ri-met hyl ol oﬁ}'é%ep?}merpéFéu er and’ to machinery or
15 vessels with which the polymer part;_cles come into

contact. The polymer particles Will'not suffer
significant decreases in flowabilitéy nor undexrgo
significant caking upon moisture ab?s_prption. After
contact with an effective amount-offenticaking agent at

“20 - ‘least 75, preferably at least 90, more preferably at least °

95, most preferably at least 99 percent of the partlcles
should be. non—caklng polymer partlcles accordlng to the
test disclosed herein entitled "Caking Test."

As defined herein, thefte;m *effective amount of
25 an anticaking agent® means an amount.of a cationic
sﬁrfactant, for:example, a sulfonium, phosphonium, or
gquaternary ammonium compound, which,;when applied to the
polymer particles, renders at leest;75 preferably at
least 90, more. preferably at 1east 95 most preferably at
30 least 9S percent of the partlcles non caking according to
the "Caking Test.® Although thls effectlve amount will
vary depending upon the polymer,_the antlcaklng agent, and-
the amount of moisture, typlcally the amount is at least
100, preferably at least 500, more preferably at least

35 - 1000 parts per million of antlcakln ;agent based on the

weight of the polymer particles. vpically, this amount

is at most SOQ-O, preferably at most4000, more preferably

- 1.2-




tetramethacryltate of pentaerythritol; and tetraallyl oxyethane.. As noted in
WO 93/ 0508Cwomaésshed on March 18, 1993, certain crosslinki ngcxgrsotesoss el d
particul arly preferred absorptive properties. Such 35 preferred -

cr _ozsl i gk! ng agl%rﬁ &nd»fnlclmdeoﬁplhlﬂﬂse@:@ﬁl | staﬂl‘ yi%m@lsifahtseakgnba@gwta' wWidead
acid and its salts, -acryl at a nmet hacryl ate,, and esters or

~am des havi ng both %ﬁ?/i‘xh%fsé%dogn%aﬁ ﬁ&&f)ﬁ?ﬁ:]%i %ﬁ%{ff' €5:9. WO 97/ 37695
PCT/ US97/ 05055 Qther particularly preferred crosslinking agents and net hods
i ncl ude -t hose discl osed i nPywefezakdys7 tharatierionssefacksats] Rsefuds as

Such preferred cgestaRkhgdaganrss a'r@'cﬂf&i:éﬂﬁéﬁyeém%n%hyyaﬂ)@s GRS
such as,_ for 5 exanpl.e, highly ethaoxylated trinethyl ol propane
triacryFate amjﬁﬁ?ﬁﬁsﬁﬁgggcyyaFg? FOFWHE gFycol s such as, for exanple

pol yet hyl ene glycol. In a prefeyred enbodi ment for making pol yners usef ul
in the practice of this inventijgn, an aqueous 10 solution of the

a, B-ethylenically unsaturated nonmer in the partially neutralized form
the crosslinking agent, thg-ini®ater, xR a grafting polymer substrate, if
desired, is prepared. The polyqerization of the m xture nmay be carried out
by nethods well known to thoselgkilled 15 Minthe art. The resultant
polymer is typically pre-sized and dried using neans well known in the art.

To inprove absorptive properti es, the dried _
wherein R, and R, are independently a C,-C,, aliphatic

hydrocarbon, a C,-C, aliphatic hydrocarbon substituted with
an unsubstitii_’téd‘ aryl group, a C,-C, aliphatic hydrocarbon

10 substituted with an aryl group- substituted with a C,-C,.
aliphatic hydrocarbon, or a phenyl group; R, is a C,-C,
aliphatic h_ydfoc_arbon or a phenyl group; and R, is a C,-C,,
aliphatic hydrocarbon, a C,-C, aliphatic hydrocarbon
substiputed__- with an unsubstituted aryl, or a C,-C,

15 ".aliphatic HKydrdcarbon substituted with an aryl group
substituted w:Lth a C-C, _a,:_l,-_iphatig;;_;ij}ydrocarbon, or R, is a
radical represented by the formula II:

R

l

—Rs —N®—R,  x°®

Re (I

wherein R, is a C,-C,alkylene group; R, is a C,-C, aliphatic

20 - hydrocarbon or a phenyl group; R, and R, are independently '
-a C,-C,, aliphatic hydrocarbon, a C,-C, aliphatic
hydrocarbon substituted with an unsubstituted aryl group.
a C,-C, aliphatic hydrocarbon substituted with an aryl
group substit;-ute_d with a C~C,, aliphatic hydrocarbon, or a

25 phenyl group; or R, and R, taken together with the nitrogen
atom forms a '_ri'né selected from the l_'group consisting of
pyrrolidine, pyrroline, pyrrolé, .ﬁyrazole, triazole,
indole, piperazine, piperidine, md"ifpholine. and
hexahydroaz'ep_in_e: or R,, R, and R, .taken together form a

30 ring selected from the group consisting of pyridinium and

-13-



particles wegowshsat treated in accordance with the procedurper/eséroshéy t h
in WO 93/ 05080, published on March 20 18, 1993 and/or WO 94/ 20547, -

publ i shed on Sembgrdﬂreﬂﬁoﬂr@% rihg QaILEt:eualdarf,r"“"'B;Hklgaﬁbmrébﬁéf§tih§
heated for a ti E%ﬁgl é,f:héhf cﬁ‘f&éggﬁn%% ”3&1,%1 géat Cg%f?[,l fu%e B e/

and/ or the absorbency un n oxIdrzi'ng ag
chlorate, chlorPrevigo rﬁl‘)@eﬁjrlef R, is not mlnzotadmglbzepnefsenﬂeﬂ by

diistribut ed v tiolmidis 21 IROERE RO TEheP el PR NOE et aEnt

to enhance one or nore of the_preced i Ng properti.es ea‘t
preferably carr Redsst Pgtak 98#&& é-tfhraél%fl%\tR.l dsstthey gastiqad mpeesented

preferably of apyl Q@&fmuh%o[ﬂ,r]@ae:@natnpéaséoone of M ETRIAMY ghat @
190[err] C Sucg t r eat ment |s%£referably carried out’” at”a tenpéra ure
of less than 2502¥F %C°rrrﬁ'f’:brepr‘é? | §tPBEs t han 240[err]C. The tine
period for heat treatnment should be sufficient to effect an inprovenent in
absorptive 35 propel:Pt ipre ferfhed eambodinens dfs her! dBRad %‘E’mufgui ed

will be affecte u , etermndenplrl |y
by exani nation %P Len! gag £ éﬂ\r}\%&g?ﬁ%%égg hfé}%&ﬂb@ﬁ AEVERG' 2118 0¥
PCT/ U397/ 05055 gA¥ @S@ms H‘@br@ﬁ)llyexaﬂecylmeocztadedm ibmttamléeyl and

nore preferabl ygabokaash) > d8dud &Ry | faﬁﬁ xtalatﬁ'fa Etr%gi\}c%n%ef rg%%sguch

becones uneconom cal nd ‘a risk i1s run ent- resin
danaged. Pref er @§1 Faldow. soxiangd rapen $eae:oR. hb%lt@%gallsy_%grnhmﬁwmg

less, nore prefgergbl ¥ Carbons efudh d€Shethyl, ethyl, 2-hydroxyethyl, 3-
. "hydroxypropyl,. 2= (2~ hydroxy-ethyloxy)ethyl or 3—(3-
15 hydroxypropyloxy)-propyl and R, and R, are independently
an alkyl group having 1 to 6 carbon§ such as methyl,
ethyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-(2-
-hydroxyethyloxy)ethyl, or 3-(3- hydroxypropyloxy)—propyl
| or an alkyl group having 1 t:o 4 carbon atoms substltuted
20 - with a phenyl:such a benzyl or phenethyl group.

Another preferred embodlment is the above
formula in whlch R, and R, are 1ndependent1y an aliphatic
hydrocarbon hav1ng at least eight carbon atoms such as
octyl, decyl, @edecyl tetradecyl hexadecyl octadecenyl,

25 octadecyl, docosanyl, docosenyl, or natural product
derivatives such as tallow, soy. and rape seed; R, is an
alkyl group hav1ng one to six carbon atoms such as methyl,
ethyl, 2- hydroxyethyl 3—hydroxypropy1 2-(2-
-hydroxyethylbﬁY)ethyl or 3-(3- hydroxypropyloxy)—propyl

30 and R, is an alkyl group having 1. to§6 carbons such as

methyl, ethyl, 2- -hydroxyethyl, 3- hy_roxypropyl 2- (2—
—hydroxyethyloxy)ethyl .or 3-(3- hyd'_":'_'_‘_xypropyloxy) -propyl
or an alkyl group having 1 to 4 carbon atoms substituted
with a phenyl’ such as benzyl or phei"'ethyl group.

35 Yet another preferred embodlment is the above
formula wherein R, is the radical represented by formula
II; R, is an allphatlc hydrocarbon hav1ng at least 8

-14-




The met hod of heat treatnent is not critical. For exanple, forced air
ovens, fl g @b#emobed heaters and heated screw conveyors nay BPEI/USER0SesS ul |y
enpl oyed. 1f 10 desired, the heated pol ymer .nay be renvisturized for
ease i n handl i sgrbéar | et sras hsuehpast ocitxat | deqyé.y slndeb. deetradecyhe
amount of unaspaglaed s dUSLealibcBy 1l eadiatid SLakP?, PAbYBEEny1
product. Anot hér way nprove a r ptive pro rt es of
-pol ymer particlogs nmgumltnrgéufzscée@rw@étlwms tsh’@fb(ﬂilrﬁﬁ‘lb%‘ﬁ i 8P¥s. and -
Procedures for rgyd ascedf OSldrikingagee inddpdaidadt iy érh%..’ﬁk]?laéﬁlodﬁscrl bed
_in, for exanp |% DE 4244548 DE 4020780, EP 60515Q, .and U.S ) Patent

4, 734,%78 and BRBRDEPE FRELXpFHEER aLoms Sugih s pethyly (eEh¥lnt , may

increase the mddyéroxgethirligs-hgdzoxypropyd/,0r2- {-lapdwokency under. | oad

opt i onal 1y sur PR IEEIEPEHRE s B P SRR B Y- REBud 1 R, S

ef fective anou®,-Gf aakyalmtn@eaucrtg %\%JeathYISne. propylesesrior daitylestet he
pol ymer parti cI t t Qe al, pS.eh ghan 30,
preferably | ess ?e gFlr{g(riea g]?éér algﬁayﬁ?ggémt:%gngatbzbuct” a%f%\%ﬁéﬁ% per cent

wat er 10 bef ore M%\N@ﬂ@oﬂmw aF meshyii ey r¢’FY?WéYént i caking
agent i's cont agt.qg, Jayﬁgbﬁmr 30 (2- hydrﬁg@t.léﬂygs_]_ g@&hj‘,pr myihen (ghe
ant i caki ng age

nblnegth vvater orbdfurther

into the interi xm€°é¥ﬁ9?f¥ “PAPEY. 'e§°tlyfl't 't he
anti caki ng propstradecyli hbhepadeicyiles oama&emkméd l:reu:taaﬁecyhe dotosakyig

agent is not atd&cﬂ:‘?séﬁ'&i?Cgrokakzﬁga%ﬁproducuo,q{éfiQ}aeéives such as tallow,
15 soy, and rape seed or alkyl groups having 1 to 4 carbon
atoms substituted with a phenyl_such as benzyl or
phenethyl.: .

Preferably, X’ is'a halidefsuch as chloride (C1%)
or a methyl sulfate gxoup (MeS.l_O,,”‘)_.

20 ' _ | For ease of contacting the. anticaking agent with
the polymer particles, it is preferable to utilize the
anticaking agent in a liquid form. Because the quaternary
ammonium salts used as anticaking agents have relatively
low melting points, the anticaking agent may simply be

25 . heated above its melting point to form a liquid which is
then applied to the polymer. However, if heat is employed
then the temperature should not be raised above the
anticaking agent's boiling point. For this reason, it may
be more preferable to dissolve the anticaking agent in a

30 solvent which is a liquid at room temperature Although
not required, it may be advantageous if the solvent which
is employed is readily removed from the polymer particles,
for example,”by eﬁaporation. In this manner solvents
which may affect the surface tehsion;of an aqueocus fluid

35 ~in equilibrium with the polymer,;caQibe removed and the
surface tension can be substantially;haintained;or
increased; Useful solvents include_$uch compounds as

water, alcohols, ethers, ketones, and mixtures thereof.
- -15- :



WO 97/ 37695y0 97137695 _ PCT/ U597/ O%gg,mkﬁsal SO
critical to this invention that the polyner particles not be subjected to-

t enper at ures above 100[ er i) @&ﬁﬁﬁu]&mp@féﬁée&éﬁr %gtb&i&i&ﬁa&ﬂ_d niédy bd heo
anti caki ng ageny,. . IS 4F ) e t t he | angica

agent -y vapor Mg eq s, HndtHiNic FhabtP el Sohoonaas 3 WG P4 22040
dryi ng step andd8r s@lNeats.r eBhempleying shydrophidder t:@kmumisglbmw&
subj ect the parj 0 RIMET, ' 2] Chal ryin
and}or t he heatggggg?#gnt stngééﬁgﬁﬁﬁgggégcégg F?%%e351%%?V%%$sbe53F%IFH@
particld®es are cBREadbNednnianitigaking icempegndgehichTad senhiasakiedncagtrdust .

physi cal |y coat #hkhgonolewiesHRANd B SepfopeaVen he deFelicild RGRENeSION
of the polymer particles taq each .other and 1o nachlner# or 15 vessSel s
with which the gSF;‘fﬁePSp% %eﬂa%&%éqw‘b ¥ntigcenedrhelem-yndheparticl es

will not sufferhydgophﬁd&m:dtﬂnsﬁing;ddmﬁéﬁma?mhytpen@mpqaggﬁﬁqn amounts
significant cakj p .St Uk bsar on, ter.contact. with an,

ef fective annun?ﬂgfﬂaﬁgigg% é&é%ﬁéﬂ %éggﬁ af ecgeg ?gf%BFgféﬁﬁﬁﬁPQHOf

| east B0, nore phefanebly fHluishsm yuinbihr pumf wiahl yhat pbéysfeﬂ&r@rar:]ﬁnt
of the particleg,shgu - | I r il a Lng to the
test disclosed %grS?nbgﬁ??f?ggmﬁﬁgﬁgﬁdﬂge%$$"h£§£égv#§§ %%?%gﬁ} ne term
~"effective anoufifmppupgd readily, eyanarades- agent” neans an anountof a
cationic surfactant, for exanple, a sulfonium phosphonium or quaternary
amoni um conpound, whi ch, AtRehedPPdrat dWldFBy preferred embodiment may be

to utilize hydrobhobic compounds. as solvents or as

15 co-solvents with the hydrophilic compounds. Hydropﬁobic
compounds disclosed below serve as dedﬁsting agents while
substantially maintaining or increasing the surface
tension of an agueous fiuid in equilibrium with the
polymer and air. Exeﬁblary hydrophobic compounds often

+ 20 include aliphatic hydrocarbon oilsi;sucht&s mineral oil,
and alkanes or alkenes having between 7 .and 18 carbon
atoms optionaiiy-substituted“with&ibﬁl —ngﬁ or esters
thereof. Natural oils such as castor, corn, cottonseed,
olive, rapeseed, soybean, sunflower, other vegetable and

25 animal oils, as well as esters, alcohols, and acids of the
oils are useful ‘in the invention as well as silicone oils
of similar viscdsities. When hydrophobic compounds are
employed as solvents they should be'employed in an
effective amount to serve as a dedusting agent as defined

30 below. ' B

_ - If. a solvent for the anti¢aking material is
employed which does not also serve as a dedusting agent,
or if no solvent is'employed, théﬁ}iﬁimay be desirable to
contact the dried and optidnally'heﬁt treated or

35 optionally surface crosslinked parﬁibles with an effective
amount of a dedusting agent. Thé déntacting with the
dedusting agent may be employed eifﬁér before, after, or

simultaneously as the anticaking aégnt. The dedusting
. -16-.




pol ymer particles, renders at |east 75, preferably at |east 90, nore

pref er abl ywotosls9ggst 95, nost preferably at 30 - Ieast 99 xsxnnwwm&ﬁs1:he
particl es non-caking according to the "Caking Test.. Al t hough this

ef fective annunagéhtlwiaﬂys@auﬁmhﬂgadheﬂethhepdupuanottheahargeklpglymer

t dth t .of | t 100, -
preferably o IBACEIE38S M &9 he, UBroE,pY, HE Midta Velbgheay O)
mllion of anticektadnagerdn hdsich obhehpolymght isf netaingeddurpagticl es..

T I[ly, th 0 |
p)rlgi‘ g?ab?/ ' 1';2;9%53_; p ﬁééfp%lfﬂ PraRsihecahtley rdadted 18081 s"Bke

PCT/ US§7/ 05055 unagsocistest st bRr thel £isd shedRalaameh PEgenethate fhen
t‘he wei ght of tbara@hsmytaws iof enanawhgr abMoréd%xc,attmmppm&Eae&a&t of

Fopresent cd by Ehe PRGNS AGARF GRoFbknPRIGHSE At ef (3Sdpoube. atfect

i ndependent |y atﬁbepe]rfﬁ[mraﬂcalmphpropem:dmcwﬂomhe pdlymer:C err]
al i phati c hydrocarbon substituted with an unsubstituted aryl group., a

Cerr]-Clerr] aliphatic h éﬁﬁ? aglp%t%ng ﬁﬁ%#g%%f% 9%w¥£68n§ﬂléry' group

substituted with a CJerr]- g enyI group,
R2 is @ (err] - cpapoungls muah capythosar %ﬁ@@%%ﬁéhﬁog?ﬁﬁ% 94Qd Rparr]

is a (err]-C epbhnp 1Ie0h§$dryéwﬂé90§bh?aasa qrﬁerrﬂyé;{ db2¢i 86AbbEnds such
hydr ocar bon substit Fgﬁﬁ§:h an unsubﬁ I tut or a err CLErrL %F
al i phatic hydroé&r G Ry LPGRE RN o4 j%ﬁﬁbas minerail o I
. alkanes or alkenes having between 7 and 18 carbon atoms
optionally substituted with -OH, -{x)H or esters thereof.
i5 Natural oils such as castor, corn,;eottonseed, olive,
rapeseed, soybean, sunflower, other vegetable and animal
oils, as well as esters, alcohols, and acids of the oils
are useful as well as silicone oils of similar
_ viscosities. The above¢compoﬁgas-maytbe:employed-in'
20 ~ purified form, in solutions, or in mixtures.

As defined herein, the term “effective amount of
a dedustinglageht“ or ”effective"eﬁeunt to serve as a
dedusting agent" means an amount of a material which, when
applied to the polymer material,'redﬁces the concentration
25 of unassociated dust having a diameﬁer of less than 10
microns by at least 80, preferably at least 90, more
preferably by at least ‘95, and mostnpreferably by at least
99 percent and/bt which produces dedusted compositions
comprising less than 7, preferably less than 5, more
30 preferably less than 2.5 ppm unassoc1ated dust having a
maximum dlameter less than or equalHto 10 microns. This
amount will vary based upon the amo@gt of dust initially
present, the type of water-absorbenﬁ;polymer, and the
dedusting agent employed. -Generally, the amount of
35 dedusting agent is at least 100;?pre£erably at least 200,
more preferably at least 300 ppm-béééd on the weight of
the polymer particles. The amountf%S generally, less than

-17-



substit ut equipbyreas Clerr]-Clerr] aliphatic hydrocarbon, or R%&?ngr,@ggscal ‘
Coal kyl ene

represented by the fornmula Il: [err] wherein Rerr] is a C2-

group; Rlerr] is0a0(] prefdabry Hephehas 2000, morey PraFahon or e

roup; err re i ndependent! err]~ rr] aliphatic

ﬂydr gcarRLon, ! aa%ﬁgr& ?Eﬂc[bersﬁd art Bﬁ:ﬁ i‘ﬁe}é’aEO%er%ﬂ‘? St %qlﬁas_an
unsubstituted aryl group, a (Jerr]-Clerr] al i phatic hydrocarbon substituted
with an aryl group substi s @entixdned Gileove, CLér a]-'ckﬁaldiuﬁm'm%c] dg&eirm(zﬁ.{ lthcsl
or a 25 n, 1 eLkl _1sa { t.her t e
ni trogen atom %§n§hgg??lnég'se hee% 2{(}{% rom %%& %%%ﬁ%'c%ﬁg g’?’ﬁ-ﬁé’n_@fﬂy q’_‘eat
pyrrol #di ne, pyF¥F8RERE, B ARteONRLy over fageagspsslingede palivmeazi ne,

pi peri di ne, norpastineesaibyh B AZeRk 91 cA' cREeBehusRiSl L e%l%—_d
t aken toget her ?o ma 30 4 ring.selected fromthe group c?{)'ngs wég;i%;éll

pyri di ni um and 1—’? ore, %t@f/ Pigdimultaneously as the contact with the

PCT/ US97/ 05055 angithktnkoagents. ng‘rseelm@gtiﬁgnagéﬁtgm? aa8esis ing of
pyriin um and dacRll M i Al | onaTo s Sy sll B PYGH SC et
carboi8 in R ereyenk} ebolch Rher Eintiawking a?enR[ anq} thusﬁeﬁe:?tildgeﬁeﬁ
] H s SO B e phar O kg LUl LR 0%
preferred embodFPRAL tiensheughoFdatorthe Partivlea Rporbp essddyaldgatad c
hydrocarbon hawrf€hathkeeaglent® .10 preferfRIPONs@ERMBoANER ARG GEAYCHY
_QCtadeCeny" QqéggSSXLéd by spraying the agentswoﬁﬁo.thenpolymernorwmu~-
15 immersing the-polymer in the égent followed by some.form
of mechanical distribution, such that adequate
distribution of the agents on the water-absorbent resin
particles occurs. If spraying, theﬂ it may be preferable
to utilize an air atomizing nozzle éhd mix a fluidizing
~20 .-  amount of water with the'agents+to'better distribute’ the
agent. Typically, the amount of water is less .than 5,
preferably less than 4, more preferébly"less théﬁHB weight
percent based on the weight of the agents. Thé amount of
water is more than 1, preferably more than 2 weight
25 percent based on the weight of the'égents. Examples of
' blending equipment/processes include simple tumbling of a
jar, or blending in a conical dryer, ribbon blender, drum
tumbler or paddle blender. Modefatéfstirring, shaking, or
even a short distance of conveying in a screw-conveyer can
30 be sufficient-fo-such adequate diS£?ibution of the agent
or agents over the particles, pgrtiéﬁlarly i€ the
particles are at an elevated temﬁeréﬁure. Modefate
grinding will also suffice, butiis_hbt necessary. The
type of contacting employed may be ghé same or different
35 for the anticaking agent and thefaéaﬁsting agent if the
o - polymer particles are contacted'withfthe anticaking agent
and dedusting agent at'separatejﬁimés.

-18-




docosanyl, docosenyl, and natural product derivatives such as tallow, soy,

and rape sweedb3mwsrr] is an al kyl group having 1 to 6 car bonsPGR/USITAS0SS

met hyl, ethyl, 2-hydroxyethyl, 3- hydroxypropyl,

2-(2- hydroxy ethyloxy)ethWNE(nEMPQEEtuﬁe of Compaaqugd§®$o§9?npSop}n be

d d
arbons. Shich aseng, FomBeRariieP F kLN g, Kherll Mied MoEdeTabBrAce.
-hydroxyethylox??éﬂﬁ&ﬁVVoP%FQHFrﬁ&ﬁd%&ﬁFeﬁﬁhoﬁy)r. 1€ﬁn€ﬁYaFﬁ9thN&ﬂ?

havi Rg 1 th 0I 4 caheoez&wrslgrlsumi]géﬁyéﬁdoﬁgtge abtgotﬁb?ztpfwssinspemyﬁ\re&enzyl
or phenet hy u not her_.preferre odi _ ve ain
whi ch Ié[err] ang %Pe}‘ﬁm eﬁrééjme%ﬂ%nﬁm SﬁTj’Iyi -__a__-; fcﬁa% d%ocai%%ﬁ@havi ng
at | east eight paelfferaitionstrsume2eC dx y60°@ecylt - éh&b&ﬂ;d be gioteldcyhat
hexadecyl , oct a%g%%@ﬁ' ?t%mper 6’1?& deﬁﬁkt qRcosay: dé 9889365%3?58

nat ur al product STIVALl VEo Buch ow, §0y, 7and rape see
al kyl group havieypereturesi xtlmtpbm aabnwesaéﬁ’chs Jnorgve bhﬁyspeed of

2-hydroxyethyl, -3aRydH wr&wlpagt{&eshyd Y| o) e 8b hﬂémp@’ratuﬁ‘
3-(3- hydroxypropyhoxy) opy. o nd e 'is an al k group havi ng
1 to 6!¢arbons %W@‘frﬂ%ﬂet‘ﬁmlloﬁ ﬁyepgde'i RE t@emyehexywspyrf

2- (2- - hydr oxyethwtaeitidydhowld 3n68- Brdsex 1Rmep Wity ) t19é Oayenek aeg&baé

h 1 4 c b bstit d th b
o Cphenot hyl gr SYpLCR TR £ e S¢aRbet Ak ER o el RV v R LR, B e
t he above forrrultha\mhér ammu?tes, tprefadabldly dlewscddrred hyifotesl anbl ;
Rlerr] 1s an alighalis dul Wa5P08a bRLh G111 ot 8 - 14

15 The superabsorbent polymers of this invention
are useful in the manufacture of mdisture absorbent
articles, such as disposable diapers, sanitary napkins,
incontinence garments and bandages;:'The superabsorbent
compositions. of this invention are‘partlcularly useful in

20 the manufacture of thin and ultra hin dlsposable dlapers_
gwhlch have excellent moisture absorfence capac1ty, ‘fiuid
distribution properties and reduced’ leakage.

The absorbent articles of the invention may
comprise from 5 percent to 95 perceﬁt by weight of the
25 superabsorbent polymers of the invention. In a typical
‘ absorbent article, the superabsorbeﬁt polymer of the
invention may be. dispersed in a fiber matrix in which the
superabsorbent 1s present in an amount from 30 to 70

weight percent' and the fiber matr"icomprlslng 70 to 30

30 weight percent of the article. In another form of
absorbent article, the superabsorbeﬁt may be present in a
containment structure in which the superabsorbent polymer
is present in an amount of 30 to- 95£percent by weight.

Comb1nat1ons of dispersed superabsorbent polymer and
35 - contained superabsorbent polymer are also known.

The superabsorbent polymers of this invention
can be used in the manufacture of absorbent articles such

-19-



WO 97/ 37 6% 97137695 PCT/ US97/ OSfrosemisaen
‘at ons such.as octyl, decyl, dodecyl, tetradecyl, hexadecyl, octadecenyl, -

oclt iadecyl , docsﬁaﬁhbsedmnw“ edoinnatmabameﬁcime By ved3 ves, swohl'lail
tallow, soy, a pe.see r en a y
group 5 ‘Ra@%%g% é %o’ és?'l[i éc%r boﬁ g@@ % g%rf% %%?131?93

2- hydr oxyet hyl 4, 29By 608xy .54 ,, 315(24h§l605ﬁ7 eﬂhﬁ%ﬁq@&ﬂhy4 938, 756;

3 (3 hydr oxypr gpghqxuhont pss Bes !l el §73, Godiy b ey A b ?&78929;%
et hyl ene, propyl ene, ~or R ér'r] "dn ertT afe

i ndepéndent | y 9. TA8¢ P5C[éﬁ¥§ i 1pha?Pe- 10 hydr ocar bon such as
nmet hyl, ethyl, 2-hydroxyethyl, 3-hydroxypropyl,

2- (2= hydr oxy- et hyl oxy) et ligle ;%o§e£§ uBHET LX) REARUROLHE AMhnt 06Y kak ng
decyl, dodecyl, tetradecyl, hexadecyl, o tadgcenyl %ﬁﬁﬁﬂeg%l docosanyﬁ
docosenyl or ﬂEtﬁrEPﬁ&%ﬁﬁﬁﬁr(ﬂ9+% ¥¥gedevgdnigs a2l Cakingoy. and

rape seed or afkgk.grouns lisdtnforl 6P dhiar kestalalTowiihaié tts edevbihine

i o1 de” (a1 cEPP) hresTitaiR (3% o8’ ShELFAtpspEs By rcterninisg” °°
For dase of couhecamogrtth@fannowkung agsampliet malyhahsﬁz;b’rmnqbastimllebe It
I's preferabl e gpoUlighigd afﬁé%éé&%ﬁ%&be‘s”pﬁa!d d, ferm c? 8§”S%POW

the quaternary amoni um sa used as anticakin en have re Ive
nel ting poi nt sexamplent |ac£9]®’%§’élh?rrrﬁ9t§ﬂ-99’|# é> 4-00, h‘éﬁ?e@naﬁvﬁé

its nelting poirpk a@sf;.@rda@ﬂ lezdaMtahnéa Ta'&e'SOaEﬂéx*c%}xﬁ ChiMEaPeLY BB -
However, if heat ig enplo ed:%ﬁgn 8 é erature ShgﬁﬁghnOt be galsed
above -the antiP READGaGe B2 IFRE T RYCH APOEFt 1O SHptaingpg a
15 saturated solution of potassium bromlde inside the .
dessicator. The oven is maintained at 40°cC. Five-gram
. samples of each dried, that is, less than 5 percent water
by weight, superabsorbent polymer to be tested are placed
in an aluminum foil pan or plas;ic weigh dish measuring 6
1200 - - centimeters in diameter and-1:5 ceﬁﬁimeters*déep?fTThe pan
is removed from the dessicator after?an amount of. time .
‘sufficient for the samples to reach'fhe desired moisture o
level to test. The samples are weighed to determine the
moisturized mass and then allowed to cool to room _
25 temperature. While slightly agitating, for example, by
lightly tapping, the sample'is screened through a No. 8
U.S.A. Standard Testing Sieve (2.36 millimeters). The
amount which passes through the sieve is weighed to
determine the mass of the non—cakingfpolymer particles.
30 The percent of the particles which are non-caking is then
determined by the  following formdla‘f Non-caking percent =
(mass of non-caking polymer partlcles/m01sturlzed mass) x
100. The moisture level in percent. may be determined by
the following formula [ (moisturized mass - weight of
35 initial sample)/weight of initial sample)] x 100.

The “Dust Test,” that is, the process for
measuring the amount of unaSSOCiated:dust having a

diameter less than a predetermined szze present in a
-20- :




be nore preferable to dissolve the anticaking agent in a 30 sol vent

Which is awogwstsest room tenperature. Al though not requiredeCI/USITRS0S3E
advant ageous if the solvent which is enployed is readily renoved fromthe -
pol yner particl s®tdmrswablabbe bylymeporampositiot;hiis eserilsedvbhalsw.

which may affectp hﬂ-xégﬁ'iaé\&eof €PRL 0BxQy i%saqlt‘?%ut écasﬂlc%nf’ént rockls was,

equilibriumwi th the can be re ved an €' surface nS|on ca
sﬂbst antially né%srﬂ%l'ﬁ% skermineaths. amgyat ofs sinasRaciaked gratter having

conpounds as vateimalmehiosfze el8s5Sthkial @feequiild v8 X0/ eEcE88s £0f png15-
WO 97/ 37695 - PCT/ US97/ 05055 A

particularly pr & STeEE eh® APRELEARES - HBOWEVEY | it TEASYERI R apeunt of
dedusti ng conpomnhssﬁci&l@d/aﬁﬁéOha91ﬁglaeﬂrameﬂ%tfﬂﬁﬁsntﬁﬁhfb@ﬁéﬁhl||C

conpounds of WD_94 s._pol yet her soI vents one_may 5
Ob{rg.l n an antlcﬁ%énd;e%go %‘g '\SA;Z%% ?‘l' ?%é:\(jﬁf eﬁ ¥R G_LlY
shoul d be enpl omnsxsmnefmebhleethevunhet masmf\aetasrer'cbadmttmg agent as
def i ned below Hag-dngiophi!bgede éyé??““@mwfﬁ%tens.o fgi%n

amounts whi ch do not substantla ect the sur C t
an aquegus fluid in equili r|un1mnth t he. pol yner and. air_or in greater
anDuntS if the hydrophilicP édd@%?ﬁﬁngoﬁﬁﬁuﬁ@m99ﬁ$Q%PQﬂkﬂﬁﬂzﬁh% samplaer

particularly preferred enmbodi nEnbléey b€ hOpuilige ¥ty @igpRs&r compounds
as solvents or as 15 co-solvents with the hyd roph| lic corrpounds

Hydr ophobi ¢ - (b) blasting the comp051tlon with air dried by
' passage through:debydratlon means; and

{¢) determining the we:l.ght of particles in each
15 - " " of a plurality of size increments.

Dehydration means are sﬁitable to reduce the
amount of water Ppresent in the air to .be used to blast the ;-
polymer comp051tlon. Suitable dehydratlon means 1nc1ude

mpleculax: Sieve cartridges, desslcatlng materials and
20 membranes. An espec1a11y preferred dehydratlon means is a
molecular 51eve cartridge.

The;dust levels of the coated samples may be
measured as follows. Approximately 0.01 to 0.2 grams of
the sample to be tested is placed fﬁ'the sample holder of

25 a pulsed-jet disperser for example, an AEROSIZER™
available from: Amherst Process Instruments {(Hadley,
Massachusetts) The pulsed-jet dlsperser is fitted with a
250 micron screen to prevent partlcles greater than 250
microns in diameter from entering the detector. The air

30 delivered to the pulsed-jet dlsper”er is filtered using

the factory supplied filter and"is
sieve cartridge The samples are blasted with the dried
.air, with the exhaust stream being dlrected to the
detector and analyzed until the 1nstantaneous count rate
35 . decays to 1ess .than 20 particles per ‘second on the low

sensitivity settlng of the detector
! -21-



conpounds {isel9sad bel ow serve as dedusting agents whil e subpgiraiobgsdsy
‘mai ntai ning or increasing the surface tension of .an aqueous fluid in -

equilibriumwth the pol Y MRIA SRt s E-X?@pﬂnaﬂé Bﬁdts@@baiate GHROLGKS of ten
20 i ncl ude, al i hIC h ocarbon oils g gbneral oil, and

al kanes or al kehBE ﬁ (ﬁF%’%NﬁFﬁ%egarb RraFB R 2
substituted mAtﬂetéﬁmln@ﬂ)anjﬂﬁ(madst@fsthéeteual nNmbemabﬁmpar&imﬁegsn1
castor, corn, g&&ﬂ“%‘%e%ooo'%l"zee {r?cpzeérﬁggﬁs%gﬁi‘g}eri%@l%ﬁégd ot her

vegetable and 2 alco , and aci ds
of theSoils arelegérathm¢Qﬁ%iMrﬁn9m|Qw2a§°mep mé cronise o ke IS wiument | ar

vi scosities. WighnhydkapRoRint HPRMNAS: 8" SoREP! U1 DL AN IAYE 0.5

shoul d be enployed in an"effective anount to.serve -as a_dedusting agent as

defined 30 nigEPpR- | The Naightt obrmakeriali dpkeaghmeleihase size

enpl oyed whi ch gdaegehehtd 5@ RIMUBSLEd dedish BHeaEN L owdng fedith SRbyeNt
I s enpl oyed, then it may be desirable to contact the dried and optionally

heat treated or t ally, surface rosslinked particles with an
ef fective amount of a ded ageffumbey, 0 goﬁ?‘ﬁ&"f’ §Switth &he dedusting
agent May be enpl oyed elthexcmrieme) (t&émeitybr(ns|(pattanéeu§1yamdﬁ’oé/6 :
anti caki ng agent. The dedusting . 16. WO 97/ 37695

PCT/ US97/ 05055 agent wi || ﬁéythe:ﬂxéq%ﬁ aépg}gggtshgegg%g5ygggtpolyner

particles or to the walls m Xin
- materials, the den51ty is assumed to be 1.60 g/cm’.

""" C Thé“aggrégéte'weight of’dﬁhssociated"materiﬁl
less than 10 microns is designated weight, . This weight
15 is compared to the weight of sampleVQriginally introduced

into the disperser, that is weight The percent dust

sup.le
is determined in accordance with the following equation:

- Weight-percent dust (%) =
100 (weight_ )/ (weight ).

dust sample

20 . ' The "Surface Tension Test," utilizes a Du Noiy
tensiometer, for example, a Processor Tensiometer K12™
from Kriiss. The preparation of an agueous fluid to be
measured, in egquilibrium with the ap50rbent polymer and
air, has been substantially adapted from U.S. Patent

25 4,654,039. One gram extracts of eaéh of the above
absorbent polymers, that is, the control {untreated)
absorbent polymer and the absorbent’ polymer treated with
hydrophobic dedustlng agents, is shaken with 200 grams of
a 0.9 weight percent NaCl solution: to simulate a urine

30 solution. The surface tension is then measured with the

tensiometer.

Example I

A test was conducted to emamlne the non-caking
percent, moisture level in percent and dustiness of
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container in which the polyner is retained during handling, which wll
‘transl at ewoorz®esed | evel s of 5 unassoci ated dust in PEABUSYMSENed
polymer -product at the various stages of handling... Mreover, the
application of whltezd-@ﬂtallalglagpﬂnymershanpbIqhasrsmqﬂeestdmssonobfahf ect

t he performanc r p %f% dedusting agents are
hydr ophi lic 10i1&hl@’ 3 éo‘li,m SQEU%EEh gtgﬁ go&. I'ScC It)gsed I n WD 94/ 22940, for

exanpl e, polyether ponoIs and hydroRhoblc conpounds such as aliphatic
hydrocarbon oil's, such ashwakesrsyellaple “oFas RRFRinegvvhich had

between 7 and b&eeﬁmb@twsasahtosabbrc@;ﬁstmdwmdwthrhéliooiﬁﬁéer whe or

esters t her eof t onseed,

ch t
ol ive, rapeseelPRY m'ér?&\g%nﬂ%% E? aZ‘(fgﬁaa;t}ioaéﬂa%dE’éw eoPP¥  as

we: | as estler S Chandeixd scO:ﬁpain;a):Lda heathereidtedir 621gpdrtens meh{:rai:.zedd .
silicone oils scosi (V=ieielt

in 20 %ofl?a(f z%fia él n 130#’5’? ?gﬁ' Igﬁnaela; ag%ox'_-'ures d%ﬁ%é‘%ﬁﬁﬁanggﬁ\ég
the term"ef f eas \shawmuin mbhedédudas#QIMtln GrSdmfémlla!bcahomnExbept
serve as a dedypld i AHEat88aNGad" aARE arUpw SIS | @l ghofWE‘ﬁe

applied to the poI ymer materia reduces the concentratl
unassbti at ed dPSLYREA AL 237 Enet Theoropsed DaKTimies Were Bhent rpéégﬁ 80,

preferably at Ifeﬁetscﬂqmﬁmt@s peef @ikl buteattHeeagderBb ot NEh&OsarRLEL 8T abl Y
by at | east 99 t an or which roduces dedustie 0Sitl

conpri sing | es Braghyc §'§’gt ST S5 3"3?{? ture f%’f'@?atﬁf’-?
| ess than 2.5 manaamts)sodmaing tihet Chiningyg 'Izestamenenmbasmted agsdesbaibed

equal 1o 10 M GtPhe dkfng BB Mbbve! A b b WudEHE1 0B 165"
15 ‘the Dust Test above.
The surface tension was measured as .described in the
Surface Tension Test above. The results with respect to
each sample are set forth in Table I Table IA describes

microns was measured as descrlbed i

the surfactants used as anticaking ‘agents exemplified in

2(.)“ - Table I ARQUADm and ETHOQUAD‘" are' rademarks of Akzo
Nobel Chemicals Inc. KEMAMINE™ is a trademark of Humko
Chgm:.cal D1v1s1on, Witco cOrporatJ.on_sj.:'
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agent. Typically, the anount of water is less than 5, preferably I ess than
4, nore pra¥@PUKIEYs| ess tha_n_3 wei ght percent based on the weipghtusdhosdzs

agents.  Thgessierates el ppeg. thap prefaralbly nore than 2 wei ght -
25 pef c@nt basgd ' i b doefts| | Exanpl es of bl ending
equi pnent/ pje8&s&es | nd ude F ¢ i k jbrJor blending in a
coni cal drygr3-aibbo ff;lg B @ : p2Utd bl ender. Mbderate
stirring, shaki ofwogefa i : f@eM8fi ng in a
screw conveyésFean 3p quf {i ci su¢h hddquat e distribution of
t he agent of Yagents pv : 9 cufarjyfif the particles are
at an el evaged tenpefatjur¢. : Tor 1 affso suffice, but is not
necessary. Tﬂegtype off c¢nt [ yibg tile same or different 35
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imes. - c0 ; onn
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coating of Wwh9rmaweki cl es. However,
bet ween 100[err] C and 150[err] C then

so long that the agents degrade.

If the tenperature 10

Typi cal |y,

the time of contacting s
if the-tenperature remains

el evated for less than 5 minutes, preferably less than 3 mnutes, no

significant degradation wll| occur.
absorbent articles,
i nconti nence garnents and

Eanda es.
this invention are.partP§§ RLRE
and ul tra t iRl i

15
polynmers of this invention are useful
such as di sposabl e di apers,

- THé dfabsorbent conpositions of
fc_?ﬁ' Q%'%RNARY SUREARHRMNTSECt ure of thin

h have gxcel I'ent noi sture absorbence

in the mahufacture of noi sture
sani tary napkins,

capacity, flgid dqi stproOfUEN NXIQEE t
articles of fhe ijnvention nmay conpri
wei ght of the¢ 25 super absor ben

es NCIG R x —Ihe.aRsor be
Wﬁll\‘lf?&%&%@@ﬁ

se from o PerQgREA by
ol yners-of .fhe 1 nventi on. In a

i

The super absor bent

Int

ay
an
0

typi cal absof gt jgde20Ls super [ HudtePn
be dispersed}lin g fiber matrix in wh ' i
anmount 1 oM Pommimttmr i it rinri it et @ e X connrlsing 70
30 30 dehEthensadd™ T(12-18 ar | Taliewalkyimetbyhdi(2 thydromyetiydpr bent
article, the dr absor bent nmay be pjameneniumghionidai nnent structure iy
whi ch the sup i Dent, WAST 1S PAFRAMethUidil5. AUN] T L AP Y
percent by f(gﬁt %Qéoﬁbl r‘l:gflozg of d c ;».0 Lp-r.jaggésb’ee#byg(ﬂr?ﬂﬁm&%
cont a| ned S U Pl Skt YoV RVEL SV = =T MSFa X 2aTa 1l a N anprahan hent
pol yners of {HAk |ArasaddA262h be uspodecylteimethyi ammoniurh chborideent
articles suciigys Arquad™ 16-50 Hexadecyltrimethyl ammonium chloride

(6) JArquad™ 18-50 ‘Octadecyitrimethyl ammonium chloride

(7) |Arquad™ $-50 Soyaalkyltrimethyl ammonium chloride

(8) |Kemamine™ Q-2983-C. Erucyltrimethyl ammonium chloride -

(9) |Arquad™ 12-37W Dodecyltrimethyl ammonium chloride

(10){Arquad™ T-27W = . Tallowalkyltrimethyl amménium chioride

(11) JArquad™ 2HT-75PG - -| Dithydrogenated tallowalkyl)dimethy!

: ‘quaternary ammonium chloride
(12) | Arquad™ HTL8-MS 2-Ethylhexylhydrogenatedtallowtrimethy!
- ammonium methyi sulfate
(13) { Kemamine™ Q-9702-C | Di(hydrogenated tallowalkyl)dimethy!
_ quaternary ammonium chloride
(14) | Kemamine™ Q-2802-C | Dibehenyldimethyl ammonium chloride

35
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W97/ 37695 PCT/ US97/ 05055 as those
descri bed wobd33F69sPat ent s 3,669, 103; 3,670, 731; 4, 654, 039; 4 PEIXHIOS0SS
4,430, 086; 4,973, 325; 4892,598; 4,798,603; 4,500, 315; 4,596,567; 4,676, 784
4,938,756; 4,537,590; 4,935,022; 4,673,402; 5,061, 259; 5,6147,343; 5

5,149, 335; and B, 13878021 The process used to measure the amount of caking
Mol St ur e

. at a particular evel is called the "Caking Test. Uilization of
this test allows one to determ ne the ef ectl eness of .an anticakin gent
by determining 10 t Re S8R5SR ‘é’FE? 5Os SR N FRG AT

still be free- fbém':agt Theistsird wreksipl perogna, danidc datswindss ekanpl e,
a Col e- Parmer cat 0 ap. Qv | S

mai nt aPned at sﬂaESFcé %’1&%&% % Jlepé’?a Qn8 gﬂgt rgglgf %% %%q{(que?/rgpﬁ a%ion
di sh cont ai ni nglagusd in cos@tanratvemlswmdonoéympgsassu um broni de i nsi de
t he dessicator. The oven is maintained at 40[err] C. - Fi ve-gram sanpl es of

each dried, that is, lessp me@ﬂ%ﬁéﬂ&bi‘@t 551?*@@“3@ HaP S PR hag

pol ymer to be t est ed are | aced i n an al um num an or astlc wel gh
di sh neasuring Begp drie &ﬂl%‘e‘?sslﬂeﬁizﬁﬁét@?l&ﬁ&rf -5 @"@’rﬂl MERET AP

The pan is rermmﬁ@mcam e sleagardiosofbeat QavaiRabil eoff ridmrerisalfhowi ent

for the sanples_to_re he de |red noi st ur el to_test. The sa es
are welfghed to 8%‘? s‘tﬁlkﬁ%énggsagﬁé't Iﬁé PTG A e 1?8‘3
room 25 tpmﬁglamrwrlate V\hl’ﬂhae solimmey wgst heatngd tor SHCahpire,a hy-liter

lightly tappingtw&%?sﬂ@ﬁ@faééﬁﬁ%ﬁfﬁgggaéEﬁ@?gﬂa@cﬁopaﬁdle blender.

Agitation was started and a predetermined amount of
‘anticaking agent and/or dedusting agent, as shown in Table

15 II, the anticaking agent being dissolved in the dedusting
agent except where indicated, was sprayed on the polymer
using an air atomizing nozzle. Agitation was continued
until the mixture-was non—cohesive,efrom 2 to 15 minutes.
The non-caking’percént and moisture’ level in percent is

20 measured as’ described in the Caking.Test above. The
amount of dust below 10 microns wasfﬁeasufed as described
in the Dust Test above. The surface tension was measured
as described in the Surface Tension Test above. The
results with respect to éach sample_was set forth in Table

25 II. In Table II, Q9702C represents Kenamine™ Q9702-C,

‘ " Q2802C repréesents Kenamine™ 2802-C, Voranol represents

Voranol 2070™ polyether polyol available from The Dow
Chemical Company, and “M.O."* represéntS'mineral oil.
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U.S. A St 3f@asshedesting Sieve (2.36 milinmeters). The anpuntpcrissdho@sses .

"t hrough the sievée is weighed to determ ne the mass of the non-caking

-

pol ymer particles. 30 . The percent of the particles which are
non-caking is then s e S et : n- caki ng percent
= (mass of non-caki hg, ROEY rtfi  ds/jdi ipep s) x 100. The
noi sture level in pergent r dei < ~ el ing formul a
[ (moi sturized nass Méhtm oo |oo |0 i fed i hsalopls ight of initial
sanpl e)] x 100. The|' B, Tept} 9 [ ) CE measuring the
amount of unassoci ajed dBst. ifn sj th pr edet er m ned
size present in a -¥Q:
PCT/ US97/ 05055 wat e -@@g{.f’a . I r igipnt-§s scri bed below. In
the case of the examﬁs&o-‘eﬁ q i s ERcesko N5 d to determine the
anmount of unassoci af &gl ' stesdneniesih-[&ks| t han or equal to
10 microns. The 5 E 3 Brlc | pd ijcdolle, VT 0 neasure the
amount of unassoci aj 88Hust. ijn X: sl t ther predeterm ned
sizes, the predeteringed_sizes tlyd qaly 1BteNE ei ther the
manuf acturer's or tRheSEch =] ¥ ' 16 cess conprises: 10
(a) placing the co %ﬁ@ ag a S pul sed-j et
di sperser; (b) bl a$ ﬁgg_-'tfﬁ by passage through
" dehydrati on neans; - -
gL |
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(c) determning the weight of particles in each 15 of
a pluralitWQ¥I6%% increments. Dehydration neans are sui t abl BECHHSY748085¢
the anmount of water . present in the air to be used to blast the pol yner
conposition. Suitable defSh# Aarbicaking rbsprbentomedyeersief cthe

cartridges, desgkamplled BaIHEE Scéﬁérgguge capdei¥ideand A&bé‘éﬂ@@h
preferred dehydrat.i on ular sieve cartri ge The dust eveI S

of the coated sYRPE&s %?ﬁ?]b‘é‘%)as%&%%liaé” £81 MBREeatash ARIIRAYy Pobymess .
0.2 grans of thEnssipke dfb tite tdssediptiphaand ekalnpd wrrmtménolwoaimaﬁts

a pul sed-jet di S ZRa

Pr oces? I nstru ?:R?. L ?ﬁad{eqd%g%%ﬁﬁggﬁ ﬁgﬁhgn&u %‘Jd' )g*gg]e’r%e
fitted with a 28Ttni cAsconstingily o phevespoppantfi thes lgmtexom mtuaI]SObe
mcrons in dia I h o [ del i vered
to the pul sed- ]rrg?ﬁl |tf§$;85e5} ??P%‘%e?égﬂtﬂlgl %g& -éﬁggt%ery supplied filter
and is dried using a nol ecul ar sieve cartrldge The sanpl es are bl asted
with the dried air, with the exhaust stream being di'r_ect ed to the detector
and anal yzed until 'the instantaneous count rate 35 - decays to |ess
than 20 particles per, second on the | ow sensitivi ty setting of the
detector. -21- WO 97/ 37695

PCT/ US97/ 05055 Measurenents are made on separ ate por-tl ons of the sanples
and are averaged. For each portion, a




increments evenly distributed RE{ fromO0.2 to 200 -
m crons, the ingtaggBat exhibit ~a al eveI of detection
of 0.5 mcrons. The weight of material in each of t hese size increnents is

| cul d he foll b I
n 20 o SO ERe TR A S P o Dy BB R ¢S 1T

dianeter)[err] | gomprisindi:um pol yacryl at e superabsorbent naterials, the
density is assunmed to be 1.60 g/cnferr]. The -aggregate wei ght of

unassoci ated material |esgyt ]ﬂgﬁ, e Th| S
wei ght 15 I S conpar gd t}bg'&te%ga\%el ght ‘JTSIP?%*%%?QS%ZF%;&%HJ& ce
into the disperser, that is WSSEHYRYS POlYFWp@@’éEhF]-GESt i s deternmi ned in
accordance with the follow ng equati on: Wi ght percent dust (%9 =

100(wei ght[err] / (wei ght pgr&h) ef&%ctwe amount of dhCanBUEARGAqT Q™M)
Test," utilizes a Du Nouy tensioneter, for exanple, ‘a Processor Tensi ometer
K12[err] from Kruss. The pr ation of an aqueous fluid to be neasured,
in equilibriumw th the absorbent polynmer and air, has been substantially
adapted fromU. S. Patent 2% from 1006PHr03®H 60 ppmnbasédaohsthe eedkyhtf

the above absorbent pol ynmers gt hafe 3&?: n e t orbent
pol yrrer and the absorbent poio rp%at w?#%gé%é%hé g gggr%%i
agenté is shaken with 200 gFéﬁﬁé“s&fu’Q @eenei ght per cent NaC1 sol utlon to
sinmulate a urine 30 solution. The surface tension is then neasured

With the tensiometer2. Examba-Qusty. anti-caking composition comprising:

) ) . ) This ShPef Has Been R
det er m nat wam9irsrepmde of the toftTas aunbg im[ in eacrh:xuﬁss&ldﬁbs&l ze,

a) water-absorbent lightly crosslinked water-
insoluble polymer particles;

) b) an effective amount of an anticaking. agent;
is and

..m-/' . e
»

c) from 100 ppm to 3000 ppm based on the welght
of the polymer partlcles ‘of a hydrophlllc
dedusting agent.

3. The composition of Claims 1 or 2 wherein the
20 anticaking agent is represented by the formula I:

Ry

R——N ® —R; X ®
! ®

wherein R, and R, are independently a C,-C,, aliphatic

hydrocarbon, a C,-C, aliphatic hydrocarbon substituted with

an unsubstituted aryl group, a C,-C, aliphatic hydrocarbon
25 substituted with an aryl group substituted with a C,-C,,

aliphatic hydrocarbon, or a phenyl group; R. is a C,-C,

aliphatic hydrocarbon or a phenyl group; and R, is a C,-C,,

aliphatic hydrocarbon, a C,-C, aliphatic hydrocarbon

-30-
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: | _ ’TH!S SHEET HAS . _
A test was conducted to exam ne t BEE& cent, noisture level in
‘percent, awo adndIessness of -22- 7/ Q?ﬁQ‘-') PCT/US97/05055

PCT/ US97/ 05055 wat er - swel |:abl:e pol yners and the gurface tension of a Iiqui d
in contact wt rsmmtpv@ty 's_thAamnmsw.sb.etihbtedpéryﬁcer Ap R dht‘é?l.ned whi ch

had been dri ed 5 p r

DRYTECH] err ] sugg%absga%% (BaB\?i S%%ﬁuf&-g%% YZEV? Chem ca? npany),

a heat-treat ed S‘{HSTSEFBEﬁ@ Wé&?‘rﬁ iGalap @YENAR 5 ehY ’A°SP€HQPerHFn§d 1s"a
anount of anti cakd@aRUeBbregenttavby ntda@bterhuldi gel ved in isopropyl . .

al cohol except where indicated, was added dropwi se to sanples of the 10
pol ymer at 25[err]C. The coat ed pT;rtch es were then rol | ednif Sisectdls Been /dT
r |

to distribute the agent on'the parficle surfaces. The non-c

and noisture level (in percemt )}—eunBrg-Rhe GeRing Test were

described in the Caking Test above|] The ampbunt of dust bel ow

m crons was neasured as described gn the Dust Test{@nbove. The surface
tensi o was measured as described in the Surface Tension Test above. The
results with respect to _each sanple are set forth in Table |. Table |A
describes the s"EFF‘Pﬁ%%-BnBs 184 G5 GrleukeRy 95eHPs BiehPl Af Ferfd Alipbatic

Tabl e |. ARQUADhparbcagbon! deQd RNy 1 agLolib AURBG R a%@olﬁu&wéndently

Ch I's | K NE t r.ad k _of H Ch
Chemi cal s |10, KN NEL Pl l 2o onbaRdRIBoS £U0KR, LRELAZESE V' ST on

hydrocarbo' S
10 a C-C, ali]
group subst.

:'bstltuted with an unsubstltuted aryl group,
itic hydrocarbon substituted with an aryl

_':_uted with a C,-C,, aliphatic hydrocarbon, or a

or R, and R, taken together with the nitrogen

phenyl grour
‘a‘ring selected from the group consisting of

pyrrolidine, :pyrroline, pyrrole, pyrazole, triazole,

15 indole, pn.peraz:.ne, piperidine, morpholine, and

hexahydroazeplne, or R, 'R,, and Ry .taken together form a
ring selected. from the groug cons:.s’clng of pyrldlnlum and

imidazolin '_um, and ¥X® is an anion; with the proviso that

if R, is not tf-f‘.he radical represented by formula II then
20 the sum of -t] _"'é carbons in R, R, R,, and R, must be at

least 15 and if R, is the radical represented by formula
II then at’ fl'_’_’ast one of R, R,, R

,» and R, must have 8 or
more carbon atoms.

3'

The composition of any of the preceding
25 claims wherein the anticaking agent is dihydrogenated

tallow dimethyl ammonium chloride.

© The composition of any of the preceding
claims whe:e“p\the composition comprises:

water-absorbent lightly crosslinked water-

30 1nsoluble polymer particles;

-31- - ——
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' THIS SHEET HA
VIO 97/ 376950 97737695 l REMACRD TN . PCT/US97/05085
PCT/ US97/ 05055 [err] WD 97/ 3769 :

PCH US97/ 65655--[-er—r}"“|' iS D]E)S er\gTI%/ P20 lsF?NAR%m'S Ubased on the wei hl\t:lA I\?éf
TS O BV ERNARY s%@l%‘i’“?’i% FGasdeser P %@C}W'gmgenate :

Al A cHhy | quatemaalrlyomrmmeuhymhhmmbMuﬁQ)ckﬂtdnmﬁ[md]

? oA yInethyI(Z hydr oxyet hyl ) anmoni um chl ori de (3)

Et hoquad[ er r] Q12 a h | t | I or| de 4)
Arquad[err] 12-23 gg t%P%e “rxgﬂﬁgﬁf chlgggg8 %g; ]
16-505 Hexadecyl tri net hyq aFrhr%rP%hYmﬁtopM&lG(l)esAr pfadf @Q]ye;.ﬂ‘-xéﬁ

Cect adecyl trimet hyl amoni umgdilygi de (7) Arquad[err] S-50

Soyaal kyl tri met hyl anmoni um chI oride (8) Kemam ne[ err] Q 2983-C
Erucytrlnethylannnnrunrchgon

-

An absorbent article prepared from the
composition of Claims 1 or 2.

7. A process comprising:

10 a) preparing a water-swellable hydrogel by a
gel polymerization process;

b} drying and sizing the thus prepared hydrogel
to obtain a compositicon comprising dried and
sized particles; and

T15 c) contacting the composition with an effective
amount of an a:.nticakin‘__g__fagen__t.__

_ 8. The process of Clalm -7 .wherein the .
composition is heat treated before contactlng the
composition with the anticaking agent.

20 9. The process of any of the preceding claims
wherein the anticaking agent is represented by the formula
I:
R3

R— N ® —R, X©

| o

wherein R, and R, are independently a C,~C, aliphatic

25

hydrocarbon, a C,-C, aliphatic hydrocarbon substituted with -
an unsubstituted aryl group, a C,-C, aliphatic hydrocarbon
substituted with an aryl group subsﬁituted with a .C._—sz
aliphatic hydrocarbon, or a phenyl éxjoup,j R, is a C,-C,
aliphatic hydrocarbon or a phenyl group; and R, is a 'CE—CH

-32-
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(9) Arquad[err] 12-37W Dodecy TH'S Sﬁ%ﬁh m chl ori de (10)

Arquad[ eri wdea3%ss Tall owal kyl t IET h annoni. u chloride (I1RGT/OSURSESSer r |
2HT-75PG" (hydrogenat ed tal | owal kyl ) di net hyl quaternary amoni um chl ori de”
(12) Arquad[ erraliphaLhils hjtﬁﬁad:;bdsmxya hgghgedaphditald dutdy oosdiiyon

O T et ) SHRERUEELR WSRTP M cliebinhs £ 8402aCa YAy dh0genaL ol

tal | owal kyl ) di net uat ernary amoni um C Kemam néef efr |

Q 2802-C D beh@hypha#émwdéfmhpﬁ ceibst dituted- mth/\@ngmyﬂe%roup

PCT/ US97/ 05055 Eﬁﬁgﬁh%uh:'ed%hﬁtfﬂ NS -eONGUGHAh d i q&a&a@aﬁa@nmaxﬂ%' 09 a

percent, noisture | evel ercent, ‘an& dusti ness of

wat er - $wel | abl T BOLCARs §e§ﬂ’rp W%ilr}%éc’éh?eﬁgmﬁléf I& liquid in contact
with said polyners. A water-swellabl e polyner was obtai ned Whi ch had been
dried to about 5 percent noisture. l he pol yner was DRYTECH[rmﬁs eeta8Been Replaced
super absor bent (available from The'!Qgw 10 o Chenical Co

heat -treated, 62 percent TEuts a'l""z?d po&yacr’ﬂ ate. The pol muﬁmaml

to 50[err]C|n a 3-liter twi n shaf counter-rotatjng, batch pa

bl ender. Agitation was started andRa predeterni ned“&mount of anticaking,
agent and/or dedusting agent, as shown in Table 15 1, the anticaking
agent being di sgabyednl B, 11§ dodud IMDcpoent GX66BL WoLE Lndigat 8dipftic

sprayed on the lplo ymer uding an airf atom zing nozzl e, *Agitatibnwa
cont i nued ydrocarbon or a phenyl group; R, and R, are 1ndependently

a C-C, aliphatic hydrocarbon, a C,-C, aliphatic

10 hydrocarbon substituted with an unsubstituted aryl group,
a C,-C, aliphatic hydrocarbon substituted with an aryl
group substituted with a C,-C, aliphatic hydrocarbon, or a
phenyl group; or R, and R, taken together with the nitrogen
atom forms a ring selected from the group consisting of

15 pyrrolidine, pyrroline, pyrrole, pyrazole, triazole,
indole, piperazine, piperidiné, morpholine, and :

hexahydroazeplne, or R,, R,,

and, R, taken together form a
rJ.ng selected from the group cons:..st:.ng of pyridinium and
imidazolinium; and X® is an anion; with the proviso that

20 if R, is not the radical represented by formula II then
the sum of the carbons in R,, R,, R,, and R, must be at

least 15 and if R, is the radical represented by formula

II then at least one of R,, R,, R,, and R, must have 8 or

more carbon atoms.

25
10. ' A non-dusty, anti-caking composition
obtainable by contacting water-absorbent lightly
crosslinked water-insoluble polymer particles with an
effective amount of an anticaking agent and at least one
30 of:

a)from 100 ppm to 6000 ppm based on the weight
of the polymer particles of a hydrophobic
dedusting agent; and

e .
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o . ET HAS BEEN | ' .
unti | t hewe ystHeds was non-cohesn_{g,msfsqr& gbO 15 |m nutes. ThecTrossmsssng

‘percent and noisture level in pericent.ls 20 -~ measured as described tn

the Caking Test above. e sBWN0@ psiStobsbow bRmass HeSHEBAsYIgHEAS
described in the Dust Test abqve % surface tengi on was neasured as

Th
described in the Surface TenSfofkPfed® Parficies,Pls ahvinaRiyddc t o
each sanple was set forth i ndédWstidfy agent)!. |In Table I, QQ702C
represents Kenami ne[err] @702-C, (R802C represents Kenam ne[err] 2802-C,
Vor anol represents Voranol 2070[err] pol yether polyol available from The:
Dow Chem cal Conpany, and "M 0. represents mneral oil. -27- WD 97/ 37695
PCT/ US97/ 05055 [err] -28- WD 97/ 37695
PCT/ US97/ 05055 The anti caki ng absorbent pol yners of the exanpl es exhi bit
centrifuge capacities and absorbences under |l oad (AUL) simlar to untreated
absorbent polyners. In view of the description and exanpl es, other
enbodi nents 5 wll be readily ascertained by one having skill in the
art. Accordingly, the scope of the invention shall be limted only by the
clains set forth below -29-

This Sheet. Has Been.

I
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. hydrocarbon, a C[err]-( errdgeati

‘1. A non-dusty, anti-caking conp05|t|on COI’IDI’I Si ng a) water absor bent
. lightly crosslinked water-insol dble pol yner pa’rtl cles; *h)" an effective

“anount of a cationic surfactant anti- cakl ng 5 - agent;
and c) from 100 ppmto 6000, - ppm bfl on the ht of, t he pol yner
particles of a hydrérp eR-dysts H@e?ﬂmpﬁs HSH"«QT&% anti - caki ng

conposition conprising: a) water- absorbent lightly crosslinked

wat er -i nsol ubl e polynmer 10 - - . fparticles; b) an
effective amount of a cafl oma-&erﬁﬁspét&?@rﬂghgﬁtcf‘?i%%ﬁﬁﬁ“?3%’?‘1‘(’?0'&%@ RIIYTEEm
100 ppmto 3000 ppm based opattic{as\;vei ght of the polymer particles of a

. hydrophi |l i c dedusting agent 3. The. corrp05| tion of Clains 1

a;terzeymnerRFIePri[ héelngn}[?i: err %E%E%é {03%6 ¥ %kg férﬂr ati E)er r]

: tic hydrocarbon substituted W|th an
- unsubstituted aryl group, a CJerr]-Cerr] 20 al i phati c hydrocarbon

substituted with an aryl .gr tﬁzﬁl I Qee‘q ] phatic .
hydrocarbon, or a phenyl )grfgﬂ)mg[ J&BGSOW errg grﬂbj Htc’(ftﬂllléc
hydrocarbon or a phenyl gr R@H/ m@"riéﬁmeﬁsofé'ﬂ PppUi diﬂﬂf IRQ A89Rk i c
hydrocarbon, a Cerr]-(ferr] aliphatic hydrocarbon substituted with an

unsubstituted aryl, 20 ﬁonﬂdﬁé!gl afdieakin rﬂ?@ém@n byspeisiighon substituted
rr

with an aryl group substituted with a -Clerr] aliphatic 25
hydrocarbon, or R4 is a padical LERESH gﬁﬂy%\‘oéﬁﬁkeawgfeﬁn%luble polymer

10 particles;

'b) an effective amount of a cationic surfactant anti-caking
agent; and

c¢) from 100 ppm to 3000 ppm based on'the weight of the .
polymer particles of a hydrophilic dedusting agent.

15 3. The comppeition of Claims 1 or 2 wherein the anti-caking agent is
represented by the formula I:

‘Rg~

R—N® —R; X°
L ®
wherein R, and R -are.independently a C,-C,, aliphatic hydrocarbon aC,-C,
allphatlc hydrocarbon substltuted with an unsubstituted aryl group, a C,-C,

20 aliphatic hydrocarbon substltuted with an aryl group substituted withaC,-C,;
aliphatic hydrocarbon or a phenyl group, R,isaC,-C, ahphatlc hydrocarbon
or a phenyl group; and R, is a C,-C,, aliphatic hydrocarbon, a C,-C, ahphatlc
hydrocarbon substltuted with an unsubstituted aryl, or a C,-C, aliphatic
hydrocarbon substituted with an aryl group substituted with a C,-C,, aliphatic

25 - hydrocarbon, or R, is a radical represented by the formula Ii:

S lllllll ] lllll lllll ll llll
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. [err] wherein Rerr] is a C[erl‘]a-C[err]aI kyl ene group; . Rierr] is a
Cerr]-Clerr] aliphatic hydrocarbon or-a phenyl group:  Rlerr] and Rl err]
are i ndependently a CJerr]-Clerr] aliphatic hydrocarbon, a Cerr]-Clerr]
al i phatic hydrocarbon substituteg, with an unsubstituted aryl group, a
~(err]- 5 -Cerr] all'phatllc hydr ocar bon substituted with an aryl
group substituted with rrl]- EC[_q{ar] 349 phatic hydrocarbon, or a phenyl
~group; or Rerr] and Rerr]- take together with the nitrogen atomforns a
ring selected fromthe group cong i sting of pyrrainidine, pyrroline,

pyrrol e, pyrazole, trlazole I ndot e, plpera2|ne pi peri di ne, norpholi ne,
and hexahydr oazepi ne; 1Ié[erralI Rlerr], and Rlerr]-taken together forma
10 T nyheﬁﬁl@&eﬁia 2 lwéetmgwpeam 8tG rfg, @diphajicinyrracabemar a

i m dazol i ni um R 0 Is not
t he radi cal %r ese?&@udﬁ n‘is rﬁﬂepﬁcﬁl‘%twé‘&lg%ahﬁfhti’chgﬁﬁ%{]aﬁ% 2
Rlerr], Rerr]¢ lplpatlca fﬂaf%’ PN skpstituted Wit m%s%ﬂ%ag Ay iIouR & Ge

radical repr esma@hanc hoardeaebon substituted vhﬂﬁéﬁ aﬁjlﬁgr@up BlisstitltedRlity 41C -
or nore, car

o pant FLBT iR Mesidh S5 RSay HPRuBL AT a0 R ek tooethse il
2geng S: tsI gln hg?ﬂregﬁtra a?latcm‘l frmznsiamia tlsdlectetdrom thes gfoupi ctmsisiing Bfie
comrises. "y Rrs, ArolhE R dtfﬂ% SR, MR, ddle, ARG, pibrging, ..
20 morpholme, and hgxahydrpazeping; e BmRywapgi, takerstogsthar fomsed on
the wgjight of & stéE%’ffHagrorp%é'g?p coﬁgrsﬁH Mﬂp Hnﬁﬁ?gn ﬁhidﬂ!?lﬂ'hﬁﬁt Hﬁh '

anmoni um chl or| on t t of

the 25 s an anion! with the BEaRinaS I R4 BIrEt the fadcal PREsREIHR yol - 6.
An absor bent ardrmlaeu mavﬂrreeshrﬁ opthe barbonso R IRQrﬂspéndJFhlnmtbecat I8ast 15

and if R, is the radlcal represented by formula Il then at least one of R, R,, R,,
and R, must have ,8'_ or more carbon atoms.

15 4. The corﬁpéjsition of any of the preceding claims wherein the anti-
caking agent is diﬁ'ydrogenated tallow dimethyl ammonium chloride. '

5 The composmon of any of the preceding claims wherein the
composition compnses

a) water-absorbent lightly crosslinked water-insoluble polymer
20 particles;

b) frem 60 pprn to 150 ppm, based on the weight of the polymer
partlcles, of dihydrogenated tallow dimethyl ammonlum
chlonde and |

c) from 400 ppm to 600 ppm, based on the weight of the
25 - : polymer partlcles of a polyether polyol. '

6. An absorbent article prepared from the composmon of Claims 1 or 2.

T
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7 A process conprising: a) preparl ng. a. water svvel | able hydrogel by a gel
pol ynmeri zation process; b) dryinig and- S|2|ng the thus prepared hydrogel to
sobtain a 5 conposi tion conprising dried and sized
particles; and c) contacting the conposition with an effective anbunt of a
cationic surfaZtArproaess eomptisinpgagent and from 100 ppmto 6,000 ppm of a
' throphoblf dedusti ng agent, under conditions. suff|C|ent to physically coat
. the particles with the 1

dedusting agent. 8. The. %pr%rggann%]a v&tgr—sw;"%l e co a%%mmgngatgﬁteat
treated before contacting Phecesshposition with the antl caki ng agent. 9.
The process of any of the preceding clains whereinthe anti-caking agent is

represented by the for a ]
i ndependently a C[err] m(:%)erdr!ilm{J ?Pgﬁ?t"‘ﬁ%“ﬁé mﬂﬁéghrﬁlﬁyﬁbgérfb chté&in a

err
al i phdtic hydrocarbon subsCPMPOSHOROMRI manﬁgﬁ“ﬁtﬁ%&ml&e&%ﬁ% ]a
Cerr]-Cerr] aliphatic hydrocarbon substituted wth an aryl group
substituted with a (errg)- Gbnrabimglthe)bahgosiupdrvmtfaabteffect»e amplbnahgf a gr oup;

R R s e Gerrir Glerr Aahorin iEeRBR 808 B8io asent A R lEBIgLE!
Al i phati o hydr ocar Lgaesuttg@’;ﬁ;g%:gg'ghggg;;@“gg:;:;aggmggq Tt 2
[ [ roca{r St Bf 3 5 }eﬂé by the

Cerr]-Clerr] aliphatic hy di.cal present
formioa I1: [err] 25 antiieakingaggns and the dedusting poentr r | al kyl ene

group; Rlerr] is a (Jerr]-C[err] aliphatic hydrocarbon or a phenyl group;
Rierr] and Rlerr] ageTherocsudastiGlint 7Gkiséreln ectdrhposition # heatitwediteg ar bon,

2
a3 before contacting the composition with the antl-caklng agent.
9. The process of any of the preceding clalms wherein the antl-cakmg
agent is represented by the formula I
Rs

R—N@ —R; X© __

. | O

15 ' Ry i

wherein R, and R, are mdependently acC, -C ahphatlc hydrocarbon, a C,-C,
aliphatic hydrocarbon substituted with an unsubstltuted aryl group, a C,-C,
aliphatic hydrocarbon substituted with an aryl group substltuted with a C,-C,,
aliphatic hydrocarbon, or a phenyl group; R, is a C; C aliphatic hydrocarbon
20 or a phenyl group; and R, is a C,-C,, aliphatic hydrocarbon a C,-C, aliphatic -

| hydrocarbon substituted. with an unsubstituted aryl '_ oraC-C, aliphatic
hydrocarbon substituted with an aryl group substxtuted with a C,-C,, aliphatic
hydrocarbon, or R, is a radical represented by the __f_grmula il

Ry

25 ©  -whereinR,isaC,-C alkylene group; R, isaC, C ahphatlc hydrocarbon or a
' phenyl group; R, and R, are independently a C, C '-'5"‘allphat|c hydrocarbon, a

32 _
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Cerr]-Cerr] aliphatic hydrocarbon substituted with_an- _unsubst i t ut ed aryl
“*group, a CJerr]- -Jerr] aliphatic hydrocarbon substituted with an aryl
s group substituted with a CJerr]- -Cerr]. al'i phatic hydrocarbon, or a phenyl
group; or Rlerr] and Rlerr] taken together with the nitrogen atomforns a

lrolypgolsgl egty fgzcb tgnaﬁ ti&rr%l?ocféri:ﬁ%ﬂ stbsttufd ﬁ:th an unsugftl"truféndegﬂy Néro ! Olﬂalrc%)'e' ne,
“and hexahydr o& &"H@at"gﬁyckﬁﬁﬁﬁb}m 59{'3'}&?2%@ %M)P Wsﬁ'%%@ Méth & Gxm a
ri ggx[sel e]ct ed .0, oanmwlaﬁcgwamam loﬁifal gPOUD; dbir R, LLNAAR Jtakeh d6gethe Pivit

an err S

represent ed bﬁﬁ?é‘l?"nﬁ‘liﬂoeg" "l’t\g"f stan %fegraﬁg%éapﬁmgp cﬂ”ﬂfgﬁ‘)t]’ Rfei ??I cal
Rl errp, and Riprrdiidngs pytrelird, dya@iﬁ plpazale, triazole, iriddle, fpigdrazing, p;pehhlme
Rerr], and REEDIOHTE, 5%”%%@#0%%&%2%%%%%% R layCritbhemelidt,

anti -'caki ng coingoselected fram shengioiup ansaaimmgamftpym@nmpameandammm}mum;aﬂd |y
crossl i nked WakSE RN R Yo fso&ﬁégif‘ﬁ 9§ nbt tHe dr%'&m‘%{l Fﬁﬁébéfrﬁeé nt of a

cationic surfactant anti-cak mgfy one o %
from 100 ppm tfermalad! iem thasum @tn Irarkeng it Hofﬂzuﬁe wﬁnﬁwsweﬁt&a@M f a
hydr gghobi ¢ degésit R)% mﬁ;caaréi:r@aeﬁtée By SR tHer3A08astuRdSER] FRNRL he

1?
wei ght of the aﬁ% |¥l muspﬁg\gelglormore carbgr?raophl |'i c dedusting agent. 33

10. A non-dusty, anti-caking composition obtainable by
contacting water-absorbent lightly crosslirike_d water-insoluble polymer
particles with an effective amount of a cationic surfactant anti-caking agent

15 and at least one of: | |

a) from 100 ppm to 6000 ppm based on the weight of the
polymer particles of a hydrophobic dedusting agent; and

b) from 100 ppm to 3000 ppm based on the weight of the
polymer particies of a hydrophilic dedusting agent.

,____..._..-,_...____

llllllll llll\l IIllI m l\ \lI\
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