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ACKGROUND OF THE | NVENTI ON Theg present invention provides a novel net%%% .

or recgvering and reprocessingl superabsor bent pol yrer fines. The nethod
provideg for the_reconstitutionfof the fines back to superabsorbent
pol ymers useful in-applications, such,é%, ti apers, sanitary napkins, soi

additives, fuel filters, desiccants, cenents, i ng.

Hydr ogell-f ormi ng pol ynmer conpositions(her ei naf|t BHIS/SHEET it BEENAS

sgpergb orbent polyners) are used as absorbent{s i n BBERgYdEENt stjuctures and
absorbept articles. ————— '
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BACKGROUND OF THE INVENTION

The present invention provides a novel method for
recovering and reprocessing superabsorﬁent polymer fines.
The method provides for the reconstitution of the fines back
to superabsorbent polymers useful in applications, such as,
diapers, sanitary napkins, soil additives, fuel filters,

desiccants, cements, and sludge dewatering.

Hydrogel-forming polymer compositions(hereinafter
referred to as superabsorbent polymers) are used as
absoébents in absorbent structures and absorbent articles.
Synthetic superabsorbent polymers are typically produced by
one of the foilowing methods: gel, inverse suspension, or
modified bulk polymerization. ‘Typical gel methods for
producing superapsorbent polymers are described in U.S.
Patent Nos. 4,654,039 (Brandt et a}.) issued March 31, 1987,
and 4,286,082 (Tsubakimoto et al.) issued August 25, 1981.
Typical inverse suspension érocesses for producing
superabsorﬁent polymers are disclosed in U;S. Patent Nos.

4,698,404 (Cramm et al.) issued October 6, 1987,

4,446,261 (Yamasaki et al.) issued May 1, 1984, and
4,340,706 (Obayashi et al.) issued July 20, 1982. A modified
bulk process is described in U.S. Patent No.

4,703,067 (Mikita et al.) issued October 27, 1987.



Synt heti ¢ superabsorbent polyners are typically produced by one of'the
foll owi pg nethods: gel, inverse suspension, or nodified bulk

pol ymer{ zati on. Typical gel nethods for Qdu0|ng super absor bent pol yners
are deskribed in U:S. Patent Nos. 4, 654/03%tBrandt et. al. ) issued March
31, 198y, and 4, 286, 082( Tsubaki nboto et al.) issued August 25, 1981. Typical
I nver sef suspensi on processes for produci ng super gbserbent—polyners. are
disclospd in U.S. Patent Nos. 4,698, 404(Cramm et aTH§5¥§§Eé@30Mﬂ®bér 6,
1987, 4} 446, 261(Yamasaki et al.) issued May 1, 1984 __aREP™\@H0. 706( Obayashi
et al.)fissued July 20, 1982. A nodified bulk process is described in U S

Patent No. 4,703,067(Mkita et al.) issued Cctober 27, 1987.
The Brandt et al. patent discloses a gel process

comprising the steps of preparing a reaction mixture
consisting essentially of particular amounts of unsaturated
polymerizable acid group-containing monomers, crosslinking
agent and optionally free radical initiator in an aqueous
medium; subjecting this reaction mixture to polymerization
conditions to produce a substanfially water-insoluble,
slightly crosslinked polymer material having under certain
conditions particular gel volume, gel stfength and
extractable polymer content characteristics; and
neutralizing at least a portion of the acid functional
grouﬁs of the resulting polymer material with salt cations
to form a partially neutralized polymer material having.a
degree of neutralization of at least 25%. The hydéogel
material formed in accordance with the Brandt et al. patent
may optionally be dried in order to prepare absofbent
hydrogel-forming polymer materials which reform hydrogels

upon .subsequent contact with water or body fluids.

A typical.inverse'suspension process for prodﬁcing
superabsorbent polymérs is disclosed in the Cramm et al.
patent. This process provides for the suspending of an
aqueous solution of acrylic acid and an alkali metal
acrylate or ammonium acrylate, the mole ratio of the acrylic

acid to the alkali metal acrylate or the ammonium acrylate

being 50/50 to 2/98, in an alicyclic or aliphatic

o
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2 The Brandt et al. patent discloses a gel process conprising the steps of
pfeparipg a reaction mxture consisting essentially of particular anmounts
of. unsajurated pol ynerizable acid group- pganing mononer s, . cr.ossl i nki ng
agent ahd optionally free radical initidtor®in an agueous nedium
subjectfng this reaction m xture to pol yrreri zati on cOHE SHERTSHA® BpE®duce a
substangially water-insoluble, slightly crosslinked] pol yREPLAGERr i al [havi ng
under cprtain conditions particular gel volune, gel strength and '

hydrocarbon solvent containing a surfactant having an HLB
value of 8-12; éubjecting the resulting suspension to
inverse suspension polymerizati9n in the presence of a
water-soluble radical polymerization initiator and; if
necessary, crosslinking the resulting polymer with a
crosslinking agent, whereby the polymerization is conducted
in the presence of a water—soluble chain transfer agent.

The water—-soluble chain transfer agent being formic acid.

Mikita et al. disclose a modified bulk process for
producing superabsorbent polymers comprising the steps of
combining potassium écrylate and a polyvinyl monomer with
water in an amount of 55.to 80 combined weight percent of
potassium acrylate and polyvinyl monomer based on the total
weight of potassium acrylate, polyvinyl monomer and water to
form a monomer mixture; and adding a polymerization
iniﬁiator to the monomer mixﬁure to initiate polymerization
of the monomer mixture. The monomer mixture is polymerized
without external heating by utilization of exothermic heat
of reaction as substantially the- only non—ambient;energy
source to drive water away from the polyacrylate resin to
form the crosslinked polyacrylate resin having a water
content sufficiently lo%, i.e., 15% or less, to be powdered,
éuch as by pulverization, without an intermediate drying

step.
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extractabl e pol yner content characteristics; and neutralizing at |east a
portion jof the acid functional groups of the resulting polynmer materi al
with saljt .cations to forma partially neutralized pélyner material having a
degree qf neutralization of at |east ?5@gﬁ%h hydrogel material formed in
accordarfce wth the Brandt et al. patent optlonally beHId rSHER T i H SoRlelay
to prepdre absorbent hydrogel -form ng polyner mat eri al s {whi chREB{ASIEN

hydr ogel{s upon . subsequent contact with water or body fluids. A typical

i nver se §jsuspensi on process for produci ng superabsorbent polyners is
disclosid in the Cammet al. patent. This process provides for the
suspendigng of an aqueous solution of acrylic acid and an al kali netal

3

Each of the aforementioned processes used to produce
superabsorbent polymers may generate superabsorbent polymer
fines. Superabsorbent polymer fines are defined as those
particles which are too small in size for current market
applications, e.g., diapers, sanitary napkins, etc. The
fines may be generated either during the polymerization step
of the process or during subsequent processing steps when
-the superabsorbent polymer is ground and sieved to meet

desired particle size specifications.

As an example, in the production of superabsorbent
polymer material for use as an absorbent in a certain
personal prodﬁct application all particles smaller than
about +280 mesh are considered fines. Fines recovered from
superabsorbent material used in this particular application

may amount to between 5-35% of the total polymer produced.

Since Quperabsorbent fines are thoée particles which
are too small in size for a spécific market app%ication,
they are typically removed from a commercial product via a
size classification step. - The resulting fines are typically
stored or disposed of until a suitable market can be found
for them. Commercial applications of superabsorbent fines
are limited by the small particle size which typically
results in handling problems, such as, gel blocking and

-

dusting.
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acrylate or ammonium acrylate, the nole ratio of the acrylic acid to the
alzkal i netal acrylate or the ammoni um acryl ate being 50/50 to 2/98, in an

alicyclic
havi ng an
suspensi o
pol yneri z
pol ymer w

il

or ydrocarbon sol vent containi:ng a surfactant
HLB value of gﬁ subjectlng t he resulting suspension to inverse

t he presence 5 a wat er - qotrb| serEEadi B zeN
I f necessary, crosslinkijng theesesdEdt i ng
agent wher eby t he pol ynertzarioms—ctomnduct ed

Retaining fines in commercially used superabsorbent
polymer material may also result in gel blocking, i.e., the
fines block larger particles causing reduced apsorbent
capability of the total material. Due to gel blocking
effects, fines are normally separated from the
superabsorbent polymer material prior to commercial.

application.

Due to the high disposal, storage and handling costs
associated with superabsorbent polymer fines, it is
desirable to develop new methods for handling and utilizing
these fipes. The present inventors have gisyévé?ed a novel
process foé recovering and reprocessing supeféssorbent .
polymer fines making them suitable for commercial

applications.

Others have attempted to convert polymer fines to
commercially acceptable polymer material by agglomerating
the fines together by either heating or addition of a
chemical binder. One such agéioﬁerating technique is
disclosed in U.S. Patent No. 3,514,510(A. Hoffman) issued
May 26; 1970. The Hoffman patent discloses a process
.wherein polymer fines are agglomerated in a fluidized bed
maintained'in a fluidized state with a mixture of two gases,
the minor portion of which was heated above the ﬁolymer |
softening point, to cause agglomeration in a localized area.

The polymer powder was agglomerated in a local area and the



in the presence of a water-soluble chain transfer agent. The water-sol uble
chain transfer agent being formc acid. Mkita et al. disclose a nodified
bul k process for produci ng superabsorbent polyners conprising- the steps.of
conbi ni pot assi um acryl ate and a po1yvinyh/¢pnoner with water in an
anount 55 to 80 conbi ned wei ght percent of potassi 238
pol yvin nonomer based on the total weight of potaksHimSERITAAS BEEN
pol yvin nmonomer and water to forma nonomer m xtufe; aEPhlgERg a
pol ynerifation initiator to the nonomer mixture to Imitiate pol ymerization
of the nomer m xture. The nononmer m xture is polynerized wthout external
heating oy utilization of exotherm c heat of reaction as substantially the
only norf anthesNy eagglgmerate settled to the bottom of the fluidized bed

and was withdrawn while fresh powder was added to the

softening zone. -

The problem with agglomerating polymer fines by heating
or chemical binding isithat attrition of the agglomerated
particle may occur during commercial prodﬁction or use. The
sevgred fines are generally_undesirable since they are
typically smaller than the acceptable particle size range
and may cause gel blocking and handling problems as
described above. £ s

Thus, the present invention provides a unique process

DRV o .
LA R

which overcomes the disposal and handling problems

associated with superabsorbent polymer fines, as well as
avoids the attrition problems typically associated with
agglomerated particles.' The advantage of the present method
is that the superabsorbent polymer fines are recovered and

. reconstituted -into a commercialiy acceptable amorphous
superabsorbent polymer material. Furthermore, thé process
of the present invention avoids the high cost and dust
handling pfoblems associated with storage, dispoéél and use
pf the fines. Additional advantages of the present

invention shall become apparent as described below.
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source to drive—ﬂﬁ%ef—amay“fTﬁﬁTfﬁé pol yacrylate resin to formthe

crosslinked polyacrylate resin having a water content sufficiently |ow,
!.e., 1b% or Iess*hxssmabhs mﬂepiae@ﬁ such as by pul veri Ia’fﬂ~(}F|---..\M.I_bout an

LACENENT SHEET 4 Each 0¥ thesat eremantloned

i ntermefli ate dry|
processgs used to bsorbent §g¥yners ma
super abgor bent pol nes uper absor b pol ynmer fines are

t hose

It is the priﬁary object of the present invention
to provide a method for reconstituting superabsorbent
polymer fines.

The present invention provides a method for
reprocessing superabsorbent polymer fines, said
superabsorbent polymer fines being selected from the group
consisting of starch graft superabsorbent polymers,

§ synthetic superabsorbent polymers, and crosslinked
superabsorbent polymers, characterized by-the following
steps:

wetting said superabsorbent polymer fines
sufficiently to form an amorphous gel of said fines;

grinding said gel; and

drying the grouhd gel to form a superabsorbent

polymer material.

The present invention also provides a method for
reprocessing superabsbrbent polymer fines, said
superabsorbent polymer fines being selected from the group
-consisting of starch graft superabsorbént polymers,
synthetic superabsorbent polymers, and crosslinked
superabsorbent polymers, characterized by the following
steps: |

wetting said superabsorbent polymer fines
sufficiently to form an amorphous gel of said fines; and

combining said gel of fines with a éel from an

on-going superabsorbent polymerization process. The




particles which are too small in size for current market applications,
e.g., diapers, sanitary napkins, etc. The fines may be generated either
durlng t e pol ynerization step of the process or durlng subsequent .
processirjg steps when the superabsorhbent polyner i's grpdigk ameESHRY @dEkiOf
meet desilred particle size specifications 7As an exanp| e, i rephgcesoduct on
of supergbsorbent polynmer material for éras an absorpemt—TmaTcertarn
personal Jproduct application all particles snal | er than about +280 mesh are

id d f t t. t hi
particul d appperabEBEBaREcReTvaRy HATAY AL By WA Byt
produced.f Si Qgesayesmasw%n&ae&%aﬁr Qe RAH LISt 6h

applications, such as, diapers, sanitary napkins, dish

clothes, soil additives, fuel filters, coagulation of
sludges, prevention of condensation (desiccants), and

dehydration of oils.

As a preferred embodiment, the drying step may be
followed by grinding of the superabsorbent polymer
material to a size sufficient for commercial use. The dry
grinding step may optionally be followed by classification
of the dry ground material to recover particles of desired
size. Undesirable particles may be recycled for further

grinding or reprocessing.

The fines are preferably wetted with water, e:g.,
deionized water, to between about 5-70% solids, preferébly
between about 20-50% solids, and most preferably between
about 35-45% solids. The water used in the wetting step
preferably has a temperature in the range between about
65-160 degrees Fahrenheit, however, it is possible that
temperatures outside of this range may also be used, i.e.,

slightly above freezing to boiling.

Additionally, the wetting step is preferably
conducted under agitating conditions, whereby wetted

superabsorbent polymer fines are agitated sufficiently to

-_—

form an amorphous gel.
This Sheet Has Been
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are too small in size for a specific market application, they are typically
renmoved froma commercial product via a size classification step.- The

Tesultin
can be f
limted
pr obl ens

) fines are typically stored or disposed of until"a suitable market

pund for them Commerci al appllcaﬁrons of Superabsnrhpnf fines—are

by the small particle size which 49fical |y rebahussig hdadIBERY i
such as, gel bl ocking and dusting. REPLA NENFhSHEE$35 j

It is also an object of the present invention
that the superabsorbent polymer fine gel is dried
sufficiently to form a superabsorbent polymer material
having a moisture content in_the range between about

1-15%, preferably in the range between about 1-48%.

The superabsorbent polymer fines reprocessed in
accordance with this method may be any starch gr;ft
superabsorbent polymer, synthetic superabsorbent polymer,
or crosslinked superabsorbent polymer. The crosslinked

polymer

_\
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Retaining fines in comrercially used superabsorbent polyner material may

also resylt in gel blocking, i.e., the fines block Iarger particles causing
reduced gbsorbent capability of the total material.-Due;to gel blocking,
effects, {fines are normally separated fry The superabsorbent pol yner
naterial prior to commercial applicati Due to the high disposal, storage

and handfi ng costs associated with superabsorbent polyﬁﬁﬁ;gﬂ HAéFEﬁ
desirabl ¢ to devel op new nethods for handling and utifizi ngrbNgss, !
The presgnt inventors have di scovered a novel process

reprocesEing super absor bent polynmer fines nmaking them suitable for
CONMTEr Ci

peing & substantially water-insoluble, slightly crosslinked,
partially neutralized, hydrogel-forming, polymer material,

such as a crosslinked polyacrylate superabsorbent polymer.

The present invention may also include many additional

features which shall be further described below.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Superabsorbent polymers, such as synthetic
superabsorbent polymers, starch graft supe;absu:bent
polymers and crosslinked polyacrylatg superabsérbent
polymers may be used in applications , such as, aiaper§;
sanitary napkins, soil additives, fuel filters, desiccants,
cements, and sludge dewatering. During commercial
production or use of such polymers a quantity 6f undesirably

small parﬁicles called fines may be generated. Such fines

may be generated during the polymerization step of the
process, during subsequent procéésing steps when the
superaﬁsorbent-polymer is ground and/or classifiéé to meet
desireé particle size specifications or as a result of

attrition during commercial production or use.

The present invention provides a novel method for
recovering and reprocessing superabsorbent polymer fines.

Any superabsorbent polymer fines may be reprocessed in

This Sheet Has Been Replaced




applications. Qthers have attenpted to convert polyner fines to
comercjally acceptable polynmer material by agglonerating the fines

t oget hef by either heating or addltlon Qf a chemical bi:nder. One such
aggl onefating technique is disclosed’ipn Patent No. 3,514,510(A
Hof f manf i ssued May 26, 1970. The Hoffrman Eﬁtent di scl oses a process
wher ei ngpol yner fines are agglonerated in a fluidize @gg:gﬁuqt §|cu R a
fluidizgd state with a m xture of two gases, the m ngr porkbﬂp(ﬁ# WHH was
heat ed gbove the pol ynmer softening point, to cause a

| ocal i zg¢d area. The pol ynmer powder was agglonerated in a local area and the
accordance with this invention, although it is particularly

suitable for starch graft superabsorbent polymers, synthetic

superabsorbent polymers, and crosslinked superabsorbent

polymers.

Superabsorbent polymer fines are generally
substantially water-insoluble, slightly crosslinked,
partially neutralized, hydrogel-forming, polymer ma;erial.
one such crosslinked polymer is a crosslinked polyacrylate
superabsorbent polymer. Polyacrylate superabSorbent
polymers may be formed by polymerizing acrylic acid and/or
alkali metal salts of acrylic acid alone or in combination
with other monomers and/or crosslinkers which are known to
be useful in.the preparation of water absorbent polymers.
Examples of these monomers include, but are not limited to,

nonionic monomers like acrylamide, methyl methacrylate and

N-vinyl pyrrolidone, sulfonated monomers like sodium
acrylamidomethane sulfonate and sodium styrene sulfonate,
and cationic monomers such as diallyldimethyl ammonium
chloride and dimethylaminoethyl methacrylate-methgl'chloride

3
quaternary.

Other crosslinked superabsorbent polymers and methods

for producing are set forth in U.S. Patent Nos. 4,654,039,

4,286,082, 4,698,404, 4,446,261, and 4,703,067, all of which

are incorporated herein by reference.
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6 heavy aggl onerate settled to the bottom of the fluidized bed and was
W t hdrawn while fresh powder was added to the softening zone. The probl em
with adgl onerating polynmer fines by heating or themcal binding is that

attritifon of the agglonerated particle ma , occur durlur.%I ﬁlhhu:a!
productti on or use. The severed fines agﬁzggnerally und Fﬁ H@ﬁdﬁENttey
are tygically smaller than the acceptabte particle si &AGER ey fause

gel bl gcki ng and handl i ng probl ens as descri bed above.
The present invention provides for reconstituting

superabsorbent polymer fines by means of the following
steps: wetting the superabsorbent polymer fines
sufficiently to form a gel of the fines; grin@ing the gel;

and drying the gel which has been ground, thereby forming

a superabsorbent material suitable for commercial
applications. Any superabsorbent polymer fines may be
reprocessed in accordance with the method hereof,
especially starch-graft superabsorbent polymer fines,
sjnthetic superabsorbent polymer fines, and crosslinked

polyacrylate superabsorbent fines.

Suberabsorbent polymer fines may also be
reconstituted by wetting the superabsorbent polymer fipés
sufficiently to form a gel of the fines and combining the
gel of fines with a gel from an on-going gel
polymerization process. The combination may take place

either before or after the gel of fines is wet ground.

Optionally, the drying step may be followed by
additional steps of dry grinding and size classifjcation
or separation to obtain particles of desired size.

The superabsorbent polymer fines are wetted or
[ rewetted -.to a swollen state for the purpose of forming a-

continuous amorphous gel mass having no discrete particles.

This Sheet Has Been Rep

[T




Thus, the present invention provides a unique process which overcomes the
dlsposal and handl i ng probl ens associated w th superabsorbent polyner

s well as avoids the attrition,problens typically associated with
ated particles. The advant agé o;gg?e pr esent n'{hGu1|; L|g§ﬁype

orbent polymer fines are recover and reconst| tfe f b
ally accept abl e anor phous super or bent pol yni
re, the process of the present invention avoids the hlgh cost and

i f th
L AEOBIRED G5 Gl Bl Wb el o s ShoROALcRNE UREaD! ! e

ddi®5on e present 1 nvention shall becone apparent
i bed NeltMg conditions sufficiently to disperse the liquid

Furt her
dust ha
fines.

as desc

or other wetting agent throughout the fines to provide a
uniform amorphous or homogeneogs gel. Either.water or
deionized water may be used for the purpose of wetting the
fines. The fines are wetted to between about 5-70%
solids, preferably between about 20-50% solids, and most
preferably between about 35-45% solids. The wetting
agent, such as water, may have a temperature in the range
petween about 65-160 degrees Fahfenheit, althoﬁgh other

temperatures may also be used.

The amorphous gel formed by wetting and swelling
the fines under agitating conditions is thereafter grouﬁd
by any conventional wet grinding device. The wet grinder

" minces or chops the amorphous gel to a particle size
satisfactory for both the drying step and future
processing requirements. It is also envisioned by the
inventors that the minced amorphous gel may be diverted
directly for combination with gel from an on-going gel

polymerization process. N

The fines and water are preferably mixed to
assure that all solids have been rewet sufficient to form
a continuous amorphous gel. Mixing can be either by batch
or continuous mixers. The mixing time required to obtain

such a gel is dependent on the type of mixing device used.

e S
—
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71t is the primary object of the present invention to provide a nethod for
reconstituting superabsorbent polymer fines. The present invention provides
a meth@d for reprocessing super absor bent , pol yner fi nes, said superabsorbent

pol ynmeg

fines being selected fromthe grou consi sting G-t
super affsorbent pol ymers, synthetic superabSor bent polyn1'gﬂséﬁ§Eb§6§§¥¥Hk d
super algsor bent pol yners, characterized b

11

EPLACED

he follow ng annc

The drying step takes place in either a belt
dryer, tray dryer, fluid bed dryer, or any other means
known to those skilled in the art. The gel is dried
sufficient to facilitate dry grinding thereof into
superabsorbent polymer material. That is, the gel should
pe dried sufficiently to form a superabsorbent polymer
material with a moisture content in the range between

about 1-15%, preferably between about 1-4%.

After the drying step, the superabsorbent polymer
material can optionally be dry ground. Useful types of
grinders include, but are not limited to, hammer mills,
pin miils, ball mills and roller mills, such as, a twin
roll grinder. The_particles can be“ground to any desired
size depending on their pending application. Size
separation of the superabsorbent polymer material
reconstituted in accordance with this process permits the

recycling of fines and oversized particles for additional

reprocessing.

SEM micrographs demonstrate that the reconsti-
tuted superabsorbent polymer fines are not agglomerates of-

the fines, -but amorphous, non-discrete, particles similar

~in structure to superabsorbent polymer particles formed by

"certain conventional methods, such as, gel polymerization

processes. Thus, these reconstituted superabsorbent

. particles can be used either alone or mixed with

This Sheet Has Been R,
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wetting said superabsorbent polymer fines sufficiently to form an anorphous
gel of sgid fines; grinding said gel; and drying the ground gel to forma
super absprbent pol ymer nmaterial. The present iinventfon al so provides a

nmet hod fpr reprocessing superabsorbent é%?ﬁE fines, said bsor bent
pol ymer fines being selected fromthe group céhS|st|ng of |sTHIScH ciimgratdg 5
super abspr bent pol yners, synthetic superabsorbent polyner dkb?Qﬁﬁijn%\H
super abgpr bent pol yners, characterized by the follow ng steps: wet

super abgpr bent pol ynmer fines

conventionally formed particles in commercial applications.

EXAMPLE 1

Three samples, were reconsiituted at 20-25% solids.
samples 1, 2, and 3 were crosslinked polyacrylate
superabsorbent polymer fines. Sample 4 was a control sample
containing a crosslinked polyacrylate superabsorbent

material.

Samples 1-3 were reprocessed using the following
process: rewetting the superabsorbent polymer?fines with dé—
jonized water at 20-25% solids in a five(5) gallon vessel;

~mixing the fines and water with a portable mixer for -
approximately one hour rewetting all solids and forming a
gel; mincing the gel product via a Berkel Lab,Mincef with a
1/4" die; collecting the minced gel product on a dryer pan;
drying the gel product in a forced circulation oven at 200-
210 degrees Fahrenheit for 3-4 hours and drying the
superabsorbent polymer material to between 4-5% moisture;
manually breaking up the large particles; grindipg the dry
superabsorbent polymer material in a 6" twin rol&

grinder (STURTEUANT MILL); §creening the milled material

through a 20 mesh screen; returning +20 mesh to the mill for

"further reprocessing; and analyzing the product.

1 The deionized water temperature was varied between 65-"

160 degrees Fahrenheit. The data and results for samples 1l-
LS tOor sampbres o”
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sufficiently to forman anorphous gel of said fines; and conbining said gel
of finesgywith a gel froman on-goi ng superabsorbent polynerization process.
perabsorbent polymer material fqQrmed by this inventiqn is suitable

for commgrcial use as an absorbent in’g%uy”c tions, suchfggys efST——
sani tarygnapki ns, dish clothes, soil additives, fuel filters,ﬁi 9 2ABEBN
s, prevention of condensation (desiccants), and i _of

a preferred enbodi nent, the drying step may be

3, as well as control sample 4, are set forth in Table 1

below.

TABLE 1

screen Analysis Run #1 Run #2 Run #3 Control

+ 20 mesh 2.8 3.0 2.3 1.3
+ 40 mesh 52.8 54.9 50.1 61.2
+ 70 mesh 25.4 24.8 26.6 26.6
+140 mesh 13.0 11.6 13.8 8.4
+200 mesh 2.45 2.2 2.9 1.1
~200 mesh _ 3.5 3.2 4.2 1.4
Run #1 - 20% solids, 150-160 deg. F. .028" gap
Run #2 - 20% solids, 70-75 deg. F. .028" gap
Run #3 - 25% solids, 65 deg. F. .028" gap
Control - . .028" gap

At 20-25% solids, the fines were reprocessed into
amorphous superabsorbent particles similar in size to

control sample 4.

Evaluation of the SEM micrographs of the samples showed
that the reconstituted superabsorbent polymer fines are not

aggregates; however, the.particles_are more porous than

those of control sample 4.
This Sheet Has Been Replaced
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In another experiment three samples of crosslinked
polyvacrylate superabsorbent polymer fines were reprocessed

EXAMPLE 2

using the method of the present invention for reconstituting
fines. A fourth sample, a crosslinked polyacrylate

superabsorbent polymer was used as a control. Samples 1-3
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foll owed by grinding of the superabsorbent polyner nmaterial to a size
sufficient for comercial use. The dry grinding step may optionally be
fol | oned §oy classification of the dry ground material to:recover. particles
of desir size. Undesirable particles ke recycled for further grinding
or reprodgessing. The fines are preferabfy wetted with wat fe THISSSHERT

dei oni ze@ water, to between about 5-70% solids, preferabl bet“@pmmﬂﬁiaﬁEN
20-50% sl i ds, and nost pref erably between about 35-45% SO

used in tghe wetting step preferably has a tenperature i'n the range bet ween
about 654160 degrees Fahrenheit, however, it is possible that tenperatures

outside ¢f thi S naNA% Y &' SN 50K 5 'gallon) at 20, 30 and 35%

solids, respectively. The agitator was set at 90 rpm to

insure thorough wetting of the_fines. Eventually, the
superabsoxbent polyme; fiﬁes were charged in the Nauta mixer
through a 12" port using a scoop. The fines were introduced
slowly so that they would mix with the water to form a
continuous amorphous gel. Once all of the water‘and fines
were added to the mixer, mixing continued for 30 minutes.
The resultant gel was thereafter-transferred to a Berkel Lab
Mincer with a 1/4" die for gfinding the gel. The ground or
chopped gel product. was thereafter dried in a farced
circulation oven at about 200-210 deg. F. for appfoiimately
2-5 hours until the moisture content thereof reached .
épproximately 5%. The dried superabsorbent material was
then ground in a twin roll mill having a gap setting of
0.028". This was followed by screening of the ground
haterial to desired size specification through a 20 mesh

screen, returning +20 mesh to the mill for further milling.

The results for the samples are'set forth below in

Table 2.

\\
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slightly above freezing to boiling. Additionally, the wetting step is
preferaply conducted under agitating conditions, whereby wetted
super abgor bent pol yner fines are agitated suff|C|entIy 1 fﬂgs

gel . REPLACEMENT SHEET 16 OCT 1996 /s al so an obj ectTg%’EFﬁéi
I nventi gn that the superabsorbent poly%é%ff LACFD

ine gel is dri

TABLE 2

RUN #1 RUN #2 RUN #3 Control

Mixer Nauta Nauta Nauta Plant
% Solids 20.0 30.0 35.0 .-
Temp. deg. F. 84.0 90.0 104.0 -
prod. Moisture 2.8 3.9 4.9 -
particle Size:
+ 14 mesh 0.1 0.2 0.6 0.0
+ 20 mesh 0.8 0.6 5.0 0.2
+ 50 mesh 68.7 60.5 63.5 70.5
+100 mesh 18.4 25.0 16.6 18.9
+325 mesh 11.4 12.8 12.9 9.8
—-325 mesh 0.6 0.9 1.4 0.7
EXAMPLE 3

Samples of superabsorbent polyacrylate fines were
reprocessed in accordance with the steps set forth above in
Examples 1 and 2, except that instead of a batch mixer.the
fines and water were aéitated by means of a 5" diameter
continuous twin screw mixer.  Six(6) samples were run at
30-38% solids. The results of the six(6) runs are set forth

below in Table 3.

TABLE 3 .

3
RUN 1 RUN 2 RUN 3 RUN 4 RUN 5 RUN 6

+ 20 mesh 0.8 0.7 1.2 0.2 0.1 0.7
+ 50 mesh 59.8 53.6 "65.9 44 .4 38.2 53.2
+100 mesh 22.8 25.8 18.5 27.5 25.3 24.3
+200 mesh 12.7 14.4 9.9 18.1 21.6 14.8
+325 mesh 3.4 4.6 3.6 7.2 10.4 5.7
~325 mesh 0.4 1.1 0.9 2.6 4.2 1.7

Feed Solids 30 36 35 35 38 35

—
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sufficiently to forma superabsorbent polynmer material having a noisture
content in the range between about 1-15% preferably in the range bet ween

about 1-4$. The superabsor bent polyner flnes reprocesse

this method nmay be any starch graft SSJEﬁ gﬁorbent pol yne
super absor bent pol yner, or crosslinke é rabsor bent pd

?ﬁm@&

SKI

crosslinked pol yner REPLACEMENT SHEET being a substantlally

wat er -i nsol ubl e, slightly crosslinked,

uul[vv \A‘ T h

ASBEEN
ED

While we have shown and described several embodiments

in accordance with our invention, it is to be clearly

understood that the same are susceptible to numerous changes

and modifications apparent to one skilled in the art.

Therefore, we do not wish to be limited to the details shown

and described but intend to show all changes and

modifications which come within the scope of the appended

claims.

This Sheet Has Been R
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partially neutralized, hydrogel-formng, polynmer material, such as a

crosslinked pol yacryl -ate superabsorbent polynmer. The present jnvention my
‘al so include nmany additional features which shall be furlt hBIS stesaryiedr:y
bel ow. DESCRI PTI ON OF THE PREFERRED EMBOD! MENTS Super absor benREPOAGEI®ET S,
such as synthetic superabsorbent polyners
pol ynmers and crosslinked pol yacryl ate sUBQFabsorbent pol ynmers may be used
in applications , such as, diapers, sanitary napkins, soil additives, fuel
desi ccants, cenents, and sludgg%gﬁgatering. During comerci al
production or use of such polyners a q y

filters,

starch graft superabscr

of undesirably small

particles called finks naymethgén€oant edpréaehsfingesuperabsorbent

polymer fines, said superabsorbent polymer fines being
selected from the group consisting of starch graft
superabsorbent polymers, synthetic superabsorbent
polymers, and crosslinked supéfabsorbent polymers,
characterized by the following steps:

wetting said superabsorbent polymer fines
sufficiently to form an amorphous gel of said fines:;

grinding said gel; and

drying the ground gel to form a superabsorbent
polymer material.

2. The method according to claim 1,
characterized in that the step of drying is followed by
grinding said superabsorbent polymer material.

3. The method according to claim 2,
characterized in that the step of grinding said
superabsorbent polymer material is followed by size
classification of the ground superabsorbent polymer
material, whereby particles of desired size are captured.

4. The method according to claim 1,
characterized in that said superabsorbenf fines are wetted
with water which has a temperature in the range between
about slightly above freezing to boiling.

5. The method according to claim 4,
characterized in that said water is deionized water.

6. The method according to any of claim§:1 to 5,
characterized in that said superabsorbent pclymer:fines
are wetted to between about 5-70% solids.

7. The method according to any of claims 1 to 6,
characterized in that said wetting step takes place under
agitating conditions.

' 8. The method according to any of claims 1 to 7,
characterized in that said gel is dried by either a belt

dryer, tray dryer, fluid bed dryer, sufficiently to form a
superabsorbent polymer material with a moisture content in

—_—

‘the range between about 1-15%.

This Sheet Has Been Replaced
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may be generated during the polynerization step of the process, during
subsequent processing steps when the superabsorbent polymer is ground
and/or classified to neet desired partlglq si ze specifications or _as a
result of attrition during commercial” production or YsRIS SHEEDHAS SHEN
i nvention provides a novel nethod for recovering andjrepr REPESLCED
super absor bent pol ymer fines. Any superab5étbent pol yner fines may be
reprocessed in 11 accordance with this invention, although it is
particularly '

9. The method according to any of claims 1 to s,
characterized in that said crosslinked superabsorbent
polymers are substantially water-insoluble, slightly
crosslinked, partially neutralized, hydrogel-forming,
polymer materials.

10. The method accordlng to clalm 9,
characterized in that said crosslinked superabsorbent
polymer is a crosslinked polyacrylate superabsorbent
polymer.

11. A method for reprocessing superabsorbent
polymer fines, said superabsorbent polymer fines being
selected from the group consisting of starch graft
superabsorbent polymers, synthetic superabsorbent
polymers, and crosslinked superabsorbent polymers,
characterized by the following steps:

wetting said superabsorbent polymer fines
sufficiently to form an amorphous gel of said fines; and

combining said gel of fines with a gel from ‘an
on-going superabsorbent polymerization process.

12. The method according to claim 11,
characterized in that said gel of fines is ground prior to
combining with said gel from an on-going superabsorbent

polymerization process.

baat )
.

e
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suitable for starch graft superabsorbent polyners, synthetic superabsorbent
pol yners, and crosslinked superabsorbent polynmers. Superabsorbent pol yner
fines are generally substantially watef-insoluble, slightly crossli-nked,
partially neutralized, hydrogel-formng, polymer material. one such

crosslinked polymer is acryl ate superabsorbent pol yner.
Pol yacryl at e super absor p&HS SHES hﬁﬁ%Bﬁﬁv be fornmed by polynerizing acrylig
acid and/or alkali neta  acid alone or in conmbination with

other nonomers and/or crosslinkers which are known to be useful in the
preparation of water absorbenipperyEERroFr THRNPLESLOSURBESE nononers
i ncl ude, but are not limted to,

A method for reconstituting superabsorbent polymer
fines comprising the following steps: wetting_the
superabsorbent polymer fines sufficient to form a continuous
amofphous gel of the fines; grinding the gel; and drying the
gel which has been ground to form a superabsorbent polymer
material. Drying can opticnally be followed by grinding and

classification of the reconstituted superabsorbent polymer

fines to desired sizes.

This Sheet Has Been Replaced
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noni oni ¢ nonomers |ike acryl am de, nethyl nethacrylate and N-vinyl

DAV B (oo by

pyrrolidone, sulfonated nononers |ike sodi um acryl am donet hane sul fonate

and sodi um styrene sul fonate, and cationic nononers such as.diallyldinethyl

ammoni um chl ori de and di met hyl am noet hyl nethacrylate-neth_1Rgﬂ¥@tyggySHEEr

quaternary. QO her crosslinked superabsofgbent polyners and getnuua fof
producing are set forth in U S. Patent Nos. 4,654,039, 4,286}08

4,698, 404, 4,446,261, and 4,703,067, all of which are inco porafé@%ﬂ%%

by reference. METHOD FOR RECONSTITUTING SUPERABSORBENT
: POLYMER FINES

BACKGROUND OF THE INVENTION
The present invention provides a novel method for

recovering and reprocessing superabsorbent polymer fines.

The method provides for the reconstitution of the fines back

_to superabsorbent polymers useful in applications, such as,

diapers, sanitary napkins, soil additives, fuel filters,

desiccants, cements, and sludge dewatering.

Hydrogel-forming polymer compositions(hereinafter

referred to as superabsorbent-poiymers) are used as

absorbents in absorbent structures and absorbent articles..

Synthetic superabsorbent. polymers are typically produced by

one of ‘the following methods: gel, inverse suspension, or

modified bulk polymerization. Typical gel methods for

producing superabsorﬁent polymers are described in U.S.

Patent Nos. 4,654,039 (Brandt et al.) issued March 31, 1987,

aﬂa 4,286,082 (Tsubakimoto et al.) issued August 25, 1981.

Typical inverse suspension processes for producing

superabsorﬁent polymers are disclosed in U.S. Patent Nos.

4,698,404 (Cramm et al.) issued October 6, 1987,

4,446,261 (vyamasaki et al.) issued May 1, 1984, and

4,340,706 (Obayashi et al.) issued July 20, 1982. A modified

bulk process is described in U.S. Patent No.

4,703,067 (Mikita et al.) issued October 27, 1987.




1 6 OCT 1996 12 The present invention provides for r R IIEMLinu-
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super absorbent pol yner fines by neans of - the follow pg

EMEtSHERG | he

super absorbent polyner fines sufficiently to forma, pe

of the T1n

cati ons.

grinding the gel; and drying the gel which<has been rmﬂkbtkheﬁﬁﬁy for m ng
_ Ay

a superabsorbent material suitable for cemercial appl

super absorbent polyner fines may be reprocessed in gccordarmce—w-th-tih

met hod hereof, especially starch-graft superabsorbe pol yner fines,
synt heti c superabsorbent polymer fines, and crosslinked polyacryrate

super absor bent fi nes.

The Brandt et al. patent discloses a gel process

comprising the steps of preparing a reaction mixture

consisting essentially of particular amounts of unsaturated

polymerizable acid group-containing monomers, crosslinking

agent and optionally free radical initiator

medium; subjecting this reaction mixture to

in an aqueous

polymerization

conditions to produce a substantially water-insoluble,

slightly crosslinked polymer material having under certain

conditions particular gel volume, gel strength and

extractable polymer content characteristics;

neutralizing at least a portion of the acid

and

functional

groups of the resulting polymer material with salt cations

to form a partially neutralized polymer material having a

degree of neutralization of at least 25%. The hydrogel

material formed in accordance with the Brandt et al. patent

may optionally be dried in order to prepare

absorbent

hydrogel-forming polymer materials which reform hydrogels

upon .subsequent contact with water or body fluids.

A typical inverse suspension process for producing

superabsorbent polymérs is disclosed in the

Cramm et al.

patent. This process prov{des for the suspending of an

aqueous solution of acrylic acid and an alkali metal

acrylate or ammonium acrylate, the mole ratio of the acrylic

acid to the alkali metal acrylate or the ammonium acrylate

being 50/50 to 2/98, in an alicyclic or aliphatic



Super absor bent pol yner fines nmay al so be reconstituted_by wetting the
super absor bent polyner fines sufficiently to forma g¢l AR L TES e
conbining the gel of fines with a gel from an on-goi ng Hgﬁf@QE_ktﬁﬂﬁﬁih
process. The conbi nation may take place-either beforelof after the ge
fines is wet ground. Optionally, the dryBng step may oekfﬂﬂuﬁﬁith

DN

additional steps of dry grinding and size classificatjoh or separation fto
obtain ‘particles of desired size. The superabsorbent polymer—fi- e
wetted or rewetted to a swollen state for the purposeLof forming a |
conti nuous anor phous gel nmass having no discrete particles.

hydrocarbon solvent containing a surfactant having an HLB
value of 8-12; subjecting the resulting suspension to
inverse suspension polymerizati9n in the presence of a
water—soluble radical polymefization initiator and; if
necessary, crosslinking the resulting polymer with a
crosslinking agent, whereby the polymerization is conducted
in the presence of a water-soluble chain transfer agent.

The water—soluble chain transfer agent being formic acid.

Mikita et al. disclose a modified bulk process for
producing superabsorbent polymers comprising the steps of
combining potassium écryiate and a polyvinyl monomer with
water in an amount of 55_to 80 combined weight percent of
potassium acrylate and polyvinyl monomer based on the total
weight of potassium acrylate, polyvinyl monomer and water to
form a moncomer mixture; and adding a polymerization
initiator to the monomer mixfure to initiate polymerization
of the monomer mixture. The monomer mixture is polymerized
without external heating by utilization of exothermic heat
of reaction as substantially the-only non—ambient;energy
source to drive water away from the polyacrylate resin to
form the crosslinked polyactylate resin having a water
content sufficiently low, i.e., 15% or less, to be powdered,

i guch as by pulverization, without an intermediate drying

step.



13 preferably, the wetting of the fines should occur undgr_agitating
conditions sufficiently to disperse the I'i quid or other [

t hroughout the fines to provide a uniform anorphous or Ho ,géﬂgﬂﬁgﬁggﬁEEr
Ei ther water or deionized water may be uséd for the purgoge of wetting’ tjhe
fines. The fines are wetted to between about 5-70% sol ildd, PieBETa190§
bet ween about 20-50% solids, and nost preferably betwee bout 35-45%
solids. The wetting agent, such as water, nmay have a terperature rn the
range between about 65-160 degrees Fahrenheit, although other

—~

Each of the aforementioned processes used to produce
superabsorbent polymers may gegerate superabsorbent polymer
fines. Superabsorbent polymer fines are defined as those
particles which are too small in size for current market
applications, e.g., diapers, sanitary napkins, etc. The
fines may be generated either during the polymerization step
of the process or during subsequent processing steps when
the superabsorbent polymer is ground and sieved to meet

desired particle size specifications.

As an example, in the production of superabsorbent
polymer material for use as an absorbent in a certain
personal proddct application all particles smaller than
about +280 mesh are considered fines. Fines recovered from
superabsorbent material used in this part;culér application

may amount to between 5-35% of the total polymer produced.

Since superabsorbent fines are thoée particles which
are too small in size for a spécific market application,
4

they are typically removed from a commercial product via a
size classification step. - The resulting fines are typically
stored or disposed of until a suitable market can be found
'for them. Commercial applications of superabsorbent fines
are limited by the small particle size which typically

results in handling problems, such as, gel blocking and

dusting.



tenperatures may al so be used. The anorphous gel forned by wetting and
swelling the fines under agitating conditions is thereafter ground by any

conventional wet grinding device. The wet grlnder:n1nc$§ﬁeﬁQﬁwEﬁﬁsséQ§_

anor phous gel to a particle size satisfactory for  botih and
future processing requirements. It is alsg envisioned Hy the inventofs {that
the m nced anorphous gel may be diverted directly for] qonbirn@CFomgai tth|gel

from an on-going gel polynerization process. The findgs jand water

ar e

preferably m xed to assure that all solids have been |r ewet—suffrciren
forma continuous anorphous gel. Mxing can be eithdgr_by batch

(0]

Retaining fines in commercially used superabsorbent
polymer material may also result in gel blocking, i.e., the
fines block larger particles causing reduced apsorbent
capability of the total material. Due to gel blocking
effects, fines are normally separated from the
superabsorbent polymer material prior to commercial_

application.

Due to the high disposal, storage and handling costs
associated with superabsorbent polymer fines, it is
desirable to develop new methods for handling and utilizing
these fines. The present inventors have ﬁis?évé?ed a novel
process fo; recovering and reprocessing supeféﬂsorbent .
polymer fines making them suitable for commercial

applications.

Others have attempted to convert polymer fines to
commercially acceptable polymer material by agglomerating
the fines together by either heating or addition of a
chemical binder. One such aggioﬁerating technique is
disclosed in U.S. Patent No. 3,514,510(A. Hoffman) issued
May 26, 1970. The Hoffman patent discloses a process
_wherein polymer fines are agglomerated in a fluidized bed
maintained.in a fiuidized state with a mixture of two gases,
the minor portion of which was heated above the polymer

softening point, to cause agglomeration in a localized area.

The polymer powder was agglomerated in a local area and the



or continuous mxers. The mxing time required to obtain such a gel is

dependent on the type of m xing device used. 1

place in either a belt dryer, tray dryer, fluid badﬁgﬁﬁgFMtgfsﬁﬁ?P
S

means known to those skilled in the art. The gel

facilitate dry grinding thereof into superéabsorbe
I's, the gel should be dried sufficiently to form
material with a noisture content in the range bet\

dried sufficip
it | pol §BCT NeRéer
$uper absor bent
\E CTT
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L her
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heavy agglomerate settled to the bottom of the fluidized bed

and was withdrawn while fresh powder was added to the

softening zone. -

The problem with agglomerating polymer fines by heating

or chemical binding is that attrition of the agglomerated

particle may occur during commercial production or use. The

severed fines are generally undesirable since they are

typically smaller than the acceptable particle size range

and may cause gel blocking and handling problems as

described above.

Thus, the present invention provides a unique process

which ove;cbmes the disposal and handling problems

associated with superabsorbent polymer fines,

as well as

avoids the attrition problems typically associated with

agglomerated particles. The advantage of the present method

is that the superabsorbent polymer fines are recovered and

. reconstituted -into a commercially acceptable amorphous

superabsorbent polymer material. Furthermore, the process

of the present invention avoids the high cost and dust

handling problems associated with storage, disposal and use

of the fines. Additional advantages

of the present

invention shall become apparent as described below.



super absorbent polyner material can optionally b
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about 1-15% preferably between about 1-4% Aftep—ttre- Ag é}qg
S, pi

of grinders include, but are not limted to, ham [
mlls and roller mlls, such as, a twin roll gri

ground to any desired size depending on ?heir pe
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separation of the superabsorbent polynmer materia
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accordance with this process permts the recyclifpg of fines and ov
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particles for additional reprocessing. SEM m crographs denonstratre
reconsti- tuted superaisckhetie gurimeryf ehkechr ef nbheagygkssptatayeption

to provide a method for reconstituting superabsorbent

polymer fines.

The present invention provides a method for

reprocessing superabsorbent polymer fines, said

that the

superabsorbent polymer fines being selected from the group

consisting of starch graft superabsorbent polymers,

synthetic superabsorbent'polymers, and crosslinked

superabsorbent polymers, characterized by-the following

steps:

wetting said superabsorbent polymer fines

sufficiently to form an amorphous gel of said fines;

grinding said gel; and

drying the grouhd gel to form a superabsorbent

polymer material.

The present invention also provides a method for
reprocessing superabsorbent polymer fines, said
superabsorbent polymer fines being selected from the group
.consisting of starch graft superabsorbént polymers,
synthetic superabsorbent polymers, and crosslinked
superabsorbent polymers, characterized by the following
steps:

wetting said superabsorbent polymer fines
sufficiently to form an amorphous gel of said fines; and

combining said gel of fines with a gel from an

on-going superapéorbent polymerization process. The



the~fines,

but anor phous, -non-discrete, particles sﬁnﬁ’ﬂﬁaSrEMFNTssﬂgcht t(rje to

super absorbent polyner particles forned by certainjc¢nventT
such as, gel polynerization processes. Thus, thesejre t
Phent  p | eSG e |

super absorbent particles can be used either al one pr

conventionally formed particles in commdcial appl ca%#@nsnnEXANPLE ﬂ
Three sanples were reconstituted at 20-25%solids.j sanples 1, 2, and 3 were
crosslinked pol yacryl ate superabsorbent pol yner f|ﬁ§§?‘8&ﬁp%e~4mmas*

control Sarrpluperabsorbent polymer material formed by this invention

is suitable for commercial use as an absorbent in
applications, such as, diapers, sanitary napkins, dish
clothes, soil additives, fuel filteré, coagulation of
sludges, prevention of'condensgtion (desiccants), and

dehydration of oils.

As a preferred embodiment, the drying step may be
followed by grinding of the superabsorbent polymer
material to a size sufficient for commercial use. The dry
grinding step may optionally be followed by classification
of the dry ground material to recover particles of desired
size. Undesirable particles may be recycled for further

grinding or reprocessing.

The fines are ﬁreferably wetted with water, e.qg.,
deionized water, to between about 5-70% solids, preferably -
between about 20-50% solids, and most preferably between
about 35-45% solids. The water used in the wetting step
preferably has a temperature in the range between about
65-160 degrees Fahrenheit, however, it is possible that
temperatures outside of this range may also be used, i.e.,

slightly above freezing to boiling. s

Additionally, the wetting step is preferably
conducted under agitating conditions, whereby wetted
superabsorbent polymer fines are agitated sufficiently to

form an amorphods gel.



contai ning a crosslinked pol yacryl ate superabsorbgn
were reprocessed using the foll ow ng process: re

pol ymer fines with de- ionized water at 20-25% soffifls in a five(5)

i xbb 0GT 199#6pr
cing the gel

vessel ; mxing the fines and water with a portabl ¢
one hour rewetting all solids and form ng a gel;

DX
DI

via a Berkel Lab Mncer with a 1/4" die; collecti
on a dryer pan; drying the gel product in a force

g The mnced ge

circul ation ove

es 1-3
50r bent
hal | on

mat el y
bduct

br oduct

at 200-

210 degrees Fahrenheit for 3-4 hours and drying the superabsorbent polyner

material to between 4-5%¥®iatseeannehiattyobr hki pyesgnthd nvangdon

particles; grlnd|1glthe dry
e superabsorbent polymer fine gel is dried

sufficiently to form a superabsorbent polymer material

having a moisture content in_the range between about

1-15%, preferably in the range between about 1-4%.

The superabsorbent polymer fines reprocessed in

accordance with this method may be any starch graft

superabsorbent polymer, synthetic superabsorbent polymer,

or crosslinked superabsorbent polymer. The crosslinked

polymer



super absorbent polyner material .in a 6" twin roll

T MLL);

screening the mlled material through a 20 nesh dc A “Ur 420 nesh
to the mll for further reprocessing; and anal yzijng the product. |The

dei oni zed water tenperature was varied between 65 |164 &I0CTewgsFghrienheit.
The data and results for sanples 1- 1603, as Il as control ganple 4,

are set forth in Table 1 below TABLE 1

peing a substantially water-—-insoluble, slightly crosslinked,
partially neutralized, hydrogel-forming, polymer material,

such as a crosslinked polyacrylate superabsorbent polymer.

The present invention may also include many additional

features which shall be further described below.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Superabsorbent polymers, such as syntheﬁic
superabsorbent polymers, starch graft supe;abscrhent
polymers and crosslinked polyacrylatg superabsarbent
polymers may be used in applications , such as, Aiapers;.
sanitary napkins, soil additives, fuel filters, desiccants,
_cements, and sludge dewatering. During commercial
production or use of such polymers a quantity 6f undesirably
small particlés called fines may be generated. Such fines
may be generated during the polymerization step of the
process, during subsequent procéésing steps when the
superabsorbent bolymer is ground and/or classifiéﬁ to meet

desired particle size specifications or as a result of

attrition during commercial production or use.

The present invention provides a novel method for
recovering and reprocessing superabsorbent polymer fines.

Any superabsorbent polymer fines may be reprocessed in



Screen Anal ysi s Run #1 Run #2 Run #3 Cont;rqiEptA@ﬁ%qngEETSA o

+140 nesh

3.0 2.3 1.3 + 40 nesh
61.2 + 70 nesh 25. 4 24.18 26. 6 26. 6
13.0 11. 6 13.8 814 0200198 sH
2.2 2.9 1.1 -20011esh 3.5 3.2
1.4 Run #1 - 20% solids, 150-160 deq. F. . 028" gap {Run #2
20% sol ids, 70-75 deg. F. .028" gap Run.#3__-_ _25%solids, 65

. 028" gap Control -

. 028" gap At 20-25%solids, the fines were reprocessed into anor phous
super absor hendr dd GHEeh SEWis ainven6idR, t @1though it is particularly

suitable for starch graft superabsorbent polymers, synthetic

superabsorbent polymers, and crosslinked superabsorbent

polymers.

Superabsorbent polymer fines are generally
substantially water-insoluble, slightly crosslinked,
partially neutralized, hydrogel-forming, polymer ma;erial.
one such crosslinked polymer is a crosslinked polyacrylate
superabsorbent polymer. Polyacrylate supérabsorbent
polymers may be formed by polymerizing acrylic acid and/or
alkali metal salts of acrylic acid alone or in combination
with other monomers and/or crosslinkers which are known to
be useful in'the preparation of water absorbent polymers.’
Examples of these monomers include, but are not limited to,
nonionic monomers like acrylémide; methyl methacrylate and
N-vinyl pyrrolidone, sulfénated monomers like sodium
aérylamidomethane sulfonate and sodium styrene sulfonate,

and cationic monomers such as dial;yldimethyl ammonium

chloride and dimethylaminocethyl methacrylate-methyl chloride

quaternary.

Other crosslinked supefabsorbent polymers and methods

for producing are set forth in U.S. Patent Nos. 4,654,039,

4,286,082, 4,698,404, 4,446,261, and 4,703,067, all of which

are incorporated herein by reference.



control sanpl e 4. Eval uation of the SEM ni crogra%)IﬁEPQACEM@&TSSHﬁETe showed

that the reconstituted superabsorbent polyner fihes—areTot—aggriedates;
however, the particles are nore porous than thosg pf 1@%05? anplie 4.
EXAMPLE 2 I n anot her experinent three sanples of} cfos'stiTike 9%ol rylate
super absor bent polynmer fines were reprot2ssed us}|n he

r

present invention for reconstituting fines.. A foblrt
pol yacryl ate superabsorbent polynmer was used as &—e

h sanpl e, a cropslinked
ot

H+-ot—Sarmptes 1-3

The present invention provides for reconstituting
superabsorbent polymer fines by means of the following
steps: wetting the superabsorbent polymer fines
sufficiently to form a gel of the fines; grinqing the gel:;
and drying the gel which has been ground, thereby forming
a superabsorbent material suitable for commercial
applications. Any superabsorbent polymer fineslmay be
reprocessed in accordance with the method hereof,
especially starch-graft superabsorbent polymer fines,
sfnthetic superabsorbent polymer fines, and crosslinked

polyacrylate superabsorbent fines.

Superabsorbent polymer fines may also be
reconstituted by wetting the superabsorbent polymer fiﬁés
sufficiently to form a gel of the fines and combining the
gel of fines with a gel from an on-going gel
polymerization process. The combination may take place

either before or after the gel of fines is wet ground.

Optionally, the drying step may be followed by
additional steps of dry grinding and size classifjication
or separation to obtain particles of desired size.

The superabsorbent polymer fines are wetted or
rewetted -.to a swollen state for the purpose of forming a

i continuous amorphous gel mass having no discrete particles.



L wére rewetted in a Nauta m xer (75 gallon) at 20, WW
respectively. The agitator was set at 90 rpmto insyr ‘8 ﬁﬁﬁfﬂﬁffihg of

the fines.

Nauta m xer through a 12" port using a scoop. The f
slowy so that they would mx with the waBer to forjmfa conti nuou

gel. Once all of the water and fines were added to Jt he T xer—->c-H

Eventual |y, the superabsorbent pol yner ffngs:were cha n the

S E0eT Wo° UCre|cc)|hous

AVA |

continued for 30 m nutes. The resultant gel was thdreafter transferrgd to a

Ber kel Lab M ncer_ _w.th 1/4" die for_grinding the gel. The grogmdor
chopped gel Pp’ﬁf&f@%%s%‘?er“@ftt’é}g Sia] g%h?nf ¢Hrguld occurrunder

agitating conditions sufficiently to disperse the liquid
or other wetting agent throughout the fines to provide a
uniform amorphous 6r homogeneoys gel. Either_water or
deionized water may be used for the purpose of wetting the
fines. The fines are wetted to between about 5-70%l
solids, preferably between about 20-50% solids, and most
preferably between about 35—45% solids. The wetting
agent, such as water, may have a temperature in the range
between about 65-160 degrees Fahfenheit, although other

temperatures may also be used.

The amorphous gel formed by wetting and swelling
the fines under agitating conditions is thereafter grouﬁd
by any conventional wet grinding device. The wet grindef
minces or chops the amorphous gel to a particle size
satisfactory for both the drying step and future
processing requirements. It is also envisioned by the
inventors that the minced amorphous gel may be diverted
directly for combination with gel from an on—going gel

polymerization process. ;

The fines and water are preferably mixed to
assure thaﬁ all solids have been rewet sufficient to form
a continuous amorphous gel. Mixing can be either by batch
or continuous mixers. The mixing time required to obtain

such a gel is dependent on the type of mixing device used.



circul ation oven at about 200-210 deg. F. for approxi tBE!?LﬁZILMENCPUS‘@;t,Imi
the noi sture content thereof reached approximately 5% Hc c+ed

super absorbent material was then ground in a twin roll jmil hgﬁgpﬁg{ p
setting of 0.028". This was followed by screening of h= g‘gr fer| a
to desired size specification through a 20 nesh screen turning +20 pegh
tothe mll for further mlling. The results for the s nples are set torth
bel ow i n Tabl e 2. 18 '

The drying step takes place in either a belt
dryer, tray dryer, fluid ped dryer, or any otherlmeans
known to those skilled in the art. The gel is dried
sufficient to facilitate dry grinding thereof into
superabsorbent polymér material. That is, the gel should
be dried sufficiently to form a superabsorbent polymer
material with a moisture content in the range between

about 1-15%, preferably between about 1-4%.

After the drying step, the superabsorbent polymer
material can optionally be dry ground. Useful types of
grinders include, but are not limitea to, hammer mills,
pin mills, ball mills and roller mills, such as, a twin
roll grinder. The_particles can be“ground to any desired
size depending on their pending application. Size
separation of the superabsorbent polymer material
reconstituted in accordance with this process permits the
recycling of fines and overéized particles for additional

reprocessing.

SEM micrographs demonstrate that the reconsti-
tuted superabsorbent polymer fines are not agglomerates of-
the fines, .-but amorphous, non-discrete, particles similar

. in structure to superabsorbent polymer particles formed by
‘certain conventional methods, such as, gel polymerization
processes. Thus, these reconstituted superabsorbent

particles can be used either alone or mixed with



TABLE 2 RUN #1 RUN #2 RUN #3 Control M xer

Naut a Naut a Pl ant % Sol i ds 20.0

Tenp. deg. F. 84.0 90.0 104.0 =

2.8 3.9 4.9 - particle Size: + 14 \mgsh 0.
0.2 0.6 0.0 + 20 nesh 180.8 0.6 16 0CT51996
0.2 + 50 nesh 68. 7 60.5 63.5 . 7D.b +100 nesh
18. 4 25.0 16.6 18.9 +325 nesh 1.7 12.8
12.9 9.8 -325 nesh 0.6 0.9 1.4 O-—+

conventionally formed particles in commercial applications.

EXAMPLE 1

Three samples were reconsiituted at 20—25% solids.
samples 1, 2, and 3 were crosslipked polyacrylate
superabsorbent polymer fines. Sample 4 was a control sample
containing a crosslinked polyacrylate superabsorbent

material.

Samples 1-3 were reprocessed using the following
process: rewetting the superabsorbent polymer?fines with'dé—
jonized water at 20-25% solids in a five(5) gallon vessel;

~mixing the fines and water with a portable mixer for - -
approximately one hour rewetting all solids and forming-a
gel; mincing the gel product wvia a Berkel Lab Mincer with a
1/4" die; collecting the minced gel product on a dryer pan;
drying the gel product in a forced circulation oven at 200-
210 degrees Fahrenheit for 3-4 hours and drying the
superabsorbent polymer material to between 4-5% moisture;
manually breaking up the large particles; grindipg the dry
superabsorbent polymer material in a 6" twin rcfl

grinder (STURTEUANT MILL); screening the milled material

through a 20 mesh screen; returning +20 mesh to the mill for

‘further reprocessing; and analyzing the product.

The deionized water temperature was varied between 65-"

160 degrees Fahrenheit. The data and results for samples 1-



EXAMPLE 3 Sanpl es of superabsorbent polyacryl ate fines wer Ep

SSe—t
accordance with the steps set forth above in Exanples 1 4n &RE& éit Hmﬁﬁj

instead of a batch mixer the fines and water were agitatgdjby neans of a}5

di anet er
sol i ds.

The results of the six(6) runs até set forth belpwin Table 3.
TABLE 3 RUN 1 RUN 2 RUN 3 RUN 4 RUN 5 RUN 6 + 20 nesh 0.8 U7 -y, 2
0.2 0.1 0.7 + 50 nesh 59.8 53.6 65.9 44.4&.38 2 53.2 +10

continuous twin screw mxer. Six(6) sanmples werg funl&OGDRR%

mesh 22.8 25.8 18.5 27.5 25.3 24. 3

3, as well as control sample 4, are set forth in Table 1

below.

TABLE 1

Screen Analysis Run #1 Run #2 Run #3 Control

P

+ 20 mesh 2.8 3.0 2.3 1.3
+ 40 mesh 52.8 54.9 50.1 61.2
+ 70 mesh 25.4 24.8 26.6 26.6
+140 mesh 13.0 11.6 13.8 8.4
+200 mesh 2.45 2.2 2.9 1.1
~-200 mesh 3.5 3.2 4.2 1.4
Run #1 -~ 20% solids, 150-160 deg. F. .028" gap
Run #2 - 20% solids, 70-75 deg. F. .028" gap
Run #3 - 25% solids, 65 deg. F. .028" gap
Control - . .028" gap

At 20-25% solids, the fines were reprocessed into
amorphous superabsorbent particles similar in size to

control sample 4.

Evaluation of the SEM miéfographs of the samples shoﬁed
that the reconstituted superabsorbent polymer fines are not
aggregates; however, the particles are more porous than

those of control sample 4. e

EXAMPLE 2

In another experiment three samples of crosslinked
polyacrylate superabsorbent polymer fines were reprocessed
using the method of the present invention for reconstituting‘
fiﬁes. A fourth sample, a crosslinked polyacrylate .

superabsorbent polymer was used as a contrel. Samples 1-3



3.6 7.2 10. 4 5.7 -325 nesh 0.4 1.1 0.9 2
1.7 Feed Solids 30 36 35 35 38 . 35 REPLACENMENT
SHEET Wiile we have shown and described several enbodiments injactor@Ghders
Wi th our invention, it is to be clearly unpgerstood that the §age are
suscepti bl e to nunerous changes and nodificati ons apparent to OMe"sSKRITTed

+200 nesh 12.7 14. 4 9.9 18.1 21.6 14.8 +325 nES{éRHN%ﬁﬂyEwriﬁésT

in the art. Therefore, we do not wish to be linmted to the dgtails shown

were rewetted in a Nauta mixer (75 gallon) at 20, 30 and 35%
solids, respectively. The agitator was set at 90 rpm to
insure thorough wetting of the_fines. Eventually, the
superabsorbent polymer fines were charged in the Nauta mixer
through a 12" port using a scoop. The fines were introduced
slowly so that they would mix with the water to form a
continuous amorphous gel. Once all of the water_and fines
were added to the mixer, mixing continued for 30 minutes.
The resultant gel was thereafter'transferred to a Berkel Lab
Mincer with a 1/4" die for grinding the gel. The ground or
chopped gel product. was thereafter dried in a forced
circulation oven at about 200-210 deg. F. for appfoiimately
2-5 hours until the moisture content thereof reached .
approximately 5%. The dried superabsorbent material wa;'
then ground in a twin roll mill having a gap setting of
0.028". This was followed by screening of the ground
ﬁaterial to desired size specification through a 20 mesh

screen, returning +20 mesh to the mill for further milling.

The results for the samples are set forth below in

Table 2.



and-described but intend to show all changes and nodificatio

within the scope of the appended cl ai ns. REPLACEMENT SHEE] RH%AOEME VﬂﬁEET
is clained is: 1. A method for reprocessing superabsorbent} pprymer—frnes;
sai d super absorbent polyner fines bei'ng selected fromthe grpup gan hpq
of starch graft superabsorbent pol yners,t&ynthetic superabsof bpnt ‘*py(?trre‘r?@,
and crosslinked superabsorbent polyners, _
TABLE 2
RUN #1 RUN #2 RUN #3 Control
I
Mixer Nauta Nauta Nauta Plant
% Solids 20.0 30.0 35.0 .-
remp. deg. F. ~ 84.0 30.0 104.0 -
prod. Moisture 2.8 3.9 4.9 -
particle Size:
+ 14 mesh 0.1 0.2 0.6 0.0
+ 20 mesh 0.8 0.6 5.0 0.2
+ 50 mesh 68.7 60.5 63.5 70.5
+100 mesh 18.4 25.0 16.6 18.9
+325 mesh 11.4 12.8 12.9 9.8
~325 mesh 0.6 0.9 1.4 0.7
EXAMPLE 3

Samples of superabsorbent polyacrylate fines were
reprocessed in accordance with the steps set forth above in
Examples 1 and 2, except that instead of a batch mixer.thg
fines and water were aéitated by means of a 5" diameter
continuous twin screw mixer. Six(6) samples were run at
30-38% solids. The results of the six(6) runs are set forth

below in Table 3.

TABLE 3

RUN 1 RUN 2 RUN 3 RUN 4 RUN 5 RUN 6

+ 20 mesh 0.8 0.7 1.2 - 0.2 0.1 0.7
+ 50 mesh 59.8 53.6 65.9 44 .4 38.2 53.2
+100 mesh 22.8 25.8 18.5 27.5 25.3 24.3
+200 mesh 12.7 14.4 9.9 18.1 21.6 14.8
+325 mesh 3.4 . 4.6 3.6 7.2 10.4 5.7
~-325 mesh 0.4 1.1 0.9 2.6 4.2 1.7
Feed Solids 30 36 35 35 38 35



conpr|5|ng the follow ng steps: wetting said superabsorbent
wth water to a swollen state sufficiently to forma continu uaEmmmfmﬁﬁnﬁnEET
gel of said fines; grinding said gel; and drying :the. groumndp—get

particles to form a superabsorbent pol ynmer material havin 1§Fbé?“ﬁ§z

content between about 1 to 15% 2. ThES net hod according tojchai
wherein the step of drying is followed by grinding said supefalsarbent
pol ymer material. 3. The method according to claim 2,| wherein said

super absorbent polynmer material is ground by a twin roll grirees
While we have shown and described several embodiments
in accordance with our invéntion, it is to be clearly
understood that the same are susceptible to numerous changes
and modifications apparent to one skilled in the art.
Therefore, we do not wish to be limited to the details shown
and described but intend to show all changes and
modifications which come within the scope of the appended

claims.



4. The method accor di ng to claim2, wherein the step of grinding said
super absor bent polyner material is follomed by Size C|a55|||ca |QB%Q£EME§TSHEET

ground super absorbent polynmer material, mheregyggggﬁg é: e desiret—stze
are captured. 5. The method according to cI i c‘“éial d|way er 905
dei oni zed water. PBrais die:. #®s BBEN [accorazb ng Mer %gf&
super absor bent po] yner geppeSE@re wetted to be 0@65 lldq

REPLACEMENT SHEET—

CLATIMS

1. A method for reprocessing superabsorbent
polymer fines, said superabsorbént polymer fines being
selected from the group consisting of starch graft
superabsorbent polymers, synthetic superabsorbent
polymers, and crosslinked supéiabsorbent polymers,
characterized by the following steps:

wetting said superabsorbent polymer fines
sufficiently to form an amorphous gel of said fines;

grinding said gel; and

drying the ground gel to form a superabsorbent
polymer material.

2. The method according to claim 1,
characterized in that the step of drying is followed by
grinding said superabsorbent polymer material.

3. The method according to claim 2,
characterized in that the step of grinding said
superabsorbent polymer material is followed by size
classification of the ground superabsorbent polymer
material, whereby particles of desired size are captured.

4. The method according to claim 1,
characterized in that said superabsorbenﬁ fines are wetted
with water which has a temperature in the range between
about slightly above freeéing to boiling.

5. The method according to claim 4,
characterized in that said water is deionized water.

6. The method according to any of claims. 1 to 5,
characterized in that said superabsorbent polymer;fines
are wetted to between about 5-70% solids.

7. The method according to any of claims 1 to 6,
characterized in that said wetting step takes place under
agitating conditions.

' 8. The method according .to any of claims 1 to 7,
characterized in that said gel is dried by either a belt

dryer, tray dryer, fluid bed dryer, sufficiently to form a
superabsorbent polymer material with a moisture content in

\
the range between about 1-15%. e

A i Illl
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- 21 - 7. The nethod according to claim 6, wherein saldpep|ACEMENT SF
super absor bent polyner fines are wetted to between about 20-50 oRE LASH{}QLSHEET
The nethod accor g h_‘ igiﬁ] a wherein said superabsofbégnt po“gner
fines are nost mtteﬁ?%é?@@ﬁ%on 35- 45%solids. 9. Th¢ methedCT 1924
according to cl ai mis Sald wkttigug step takes place unglef agitating
conditions. 10. The nethod according to claim 1, wherein said yater has a

tenperature in the range between about slightly above freezinglio bailing

11. The met hod according to claim10, wherein said water
9. The method according to any of claims 1 to 8,

characterized in that said crosslinked superabsorbent
polymers are substantially water-insoluble, slightly
crosslinked, partially neutralized, hydrogel-forming,

polymer materials. _ )

10. The method according to claim 9,
characterized in that said crosslinked superabsorbent
polymer is a crosslinked polyacrylate superabsorbent
polymer.

11l. A method for reprocessing superabsorbent
polymer fines, said superabsorbent polymer fines being
selected from the group consisting of starch graft
superabsorbent polymers, synthetic superabsorbent
polymers, and crosslinked superabsorbent polymers,
characterized by the following steps:

wetting said superabsorbent polymer fines
sufficiently to form an amorphous gel of said fines:; and

combining said gel of fines with a gel from ‘an
on-going superabsorbent polymerization process.

12. The method according to claim 11,
characterized in that said gel of fines is ground prior to
combining with said gel from an on-going superabsorbent

polymerization process.

This Sheet Has Been Replaced
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has a tenperature in the range between about 65[err]-160[ err][Famenhert
12. The nethod according to claim1, wherein said gel is drie REPLACEMENT SHEET
belt dryer, trayg-cyer—g d dryer. 13. The nethod a Ing 10

claim 1, wherei n| SH%ISk ’elPT ﬁéséﬂa@d' sufficiently to forma sugerfabggy ? 99
pol ymer material {withBdFEPure conterz2in the range betwee bout EZO/" 6

14. The et hod accordi ng to claim 13, wherein said crosslinkgd"
super absor bent polyners are substantially water- .insoluble, dlightly

crosslinked, partially neutralized, hydrogel- formng, polynmer natertars:

15. The nethod accordi n to claim 14, wherein said cross- |inked
super absor bent pol yner i THUQ:rF@BsRECIQNSBITMH éHE/E%PtB(SU%Bﬁ:NJr absor bent

ABSTRACT OF THE DISCLOSURE

A method for reconstituting superabsorbent polymer
fines comprising the following steps: wetting the
superabsorbent polymer fines sufficient to form a continuous
amofphous gel of the fines; grinding the gel; and drying the
gel which has been ground to form a superabsorbent polymer
material. Drying can optionally be followed by grinding and
classification of the reconstituted superabsorbent polymer

fines to desired sizes.
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:' 22 -. 16.->A nmethod for reprocessing superabsorbent polyner fines, said

.super absor bent polynmer fines being selected fromthe group c ﬁk@ﬁi f

Starch graft gners, synt hetic superabsﬁﬁﬁéﬁﬁ fﬁgﬁg,

and crossl i nfeRERIAGEMENSOSRERE POl ymers, conprising the fol l owi ng steps:
ol

wetting saidjs ynmer fines with water to a swllen state
sufficiently{tq fpor C I nudus anor phous gel of said fines; and
o TonPri 8" |

conbi ni ng said {g tfth a gel ®f0Oom-an ongoi ng

What is claimed is:

1. A method for reprocessing superabsorbent polymer fines,
said superabsorbent polymer fines being selected from the group
consisting of starch graft superabsorbent polymers, synthetic
superabsorbent polymers, and crosslinked superabsorbent polymers,
comprising the following steps:

Wetting said superabsorbent copolymer fines with water
to a swollen state sufficiently to form a continuous
N amorphous gel of said fines;
grinding said gel; and
drying the ground gel particles to form a
superabsorbent polymer material having a moisture content
between about 1 to 15%.

2. The method according to claim 1, wherein the step of
drying is followed by grinding said superabsorbent polymer
material.

3. The method according to c¢laim 2, wherein said

superabsorbent polymer material is ground by a twin roll grinder.

4. The method according to claim 2, wherein the step of
grinding said superabsorbent polymer material is followed by size
classification of the ground superabsorbent polymer material,
whereby particles of desired size are captured.

5. The method according to claim 1, wherein said water is
deionized water.

6. The method according to «c¢laim 1, wherein said
superabsorbent polymer fines are wetted to between about 5-70%

solids. T
RN 0 g ]
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super absor bent
<16, wherei n”sai
froman on-goin

. E. HEET ess. 17. The nethod according to claim
BEPLAGEMENTeS dround prior to conbinin i - el
qupet-abserbentpdl yneri zation pr COMDI M ALERENT SriEe?
11 APR 1398

7. The method according to c¢laim 6, wherein said
superabsorbent polymer fines are wetted to between about 20-50%
solids.

8. The method according to c¢laim 7, wherein said
superabsorbent polymer fines are most wetted to between about 35-
45% solids.

9. The method according to claim 1, wherein said wetting
step takes place under agitating conditions.

10. The method according to claim 1, wherein said water has
a temperature in the range between about slightly above freezing
to boiling.

11. The method according to claim 10, wherein said water
has a temperature in the range between about 65°-160° Fahrenheit.

12. The method according to claim 1, wherein said gel is
dried by either a belt dryer, tray dryer, or fluid bed dryer.

13. The method according to claim 1, wherein said gel is
dried sufficiently to form a superabsorbent polymer material with
a moisture content in the range between about 1-4%.

14. The method according to claim 13, wherein said
crosslinked superabsorbent polymers are substantially water-
insoluble, slightly crosslinked, partially neutralized, hydrogel-
forming, polymer materials.

15. The method according to claim 14, wherein said cross-
linked superabsorbent polymer is a crosslinked polyacrylate
superabsorbent polymer.

I
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16. A method for reprocessing superabsorbent polymer fines,
said superabsorbent polymer fines being selected from the group
congisting of starch graft superabsorbent polymers, synthetic
superabsorbent polymers, and crosslinked superabsorbent polymers,
comprising the following steps:

wetting said superabsorbent polymer fines with water
to a swollen state sufficiently to form a continuous
amorphous gel of said fines; and

combining said gel of fines with a gel from an ongoing

superabsorbent polymerization process.

17. The method according to claim 16, wherein said gel of
fines is ground prior to combining with said gel from an on-going
superabsorbent polymerization process.

-
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METHOD FOR RECONSTITUTING SUPERABSORBENT
POLYMER FINES

ABSTRACT OF THE DISCLOSURE

A method for reconstituting superabsorbent polymer
fines cdmprising the following steps: wetting the
superabsorbent polymer fines sufficient to form a continuous
amquhous gel of the fines; grinding the gel; and drying the
gel which has been ground to form a superabsorbent polymer
material. Drying can optionally be followed by grinding and
classification of the reconstituted superabsorbent polymer

fines to desired sizes.
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