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PF54850 1 25 OCT 2006 Spray pol ynerizati on net hod
PESABR9 ittt rorrrerrrtorirMirr 1t Description * 25 0CT 2008
166166* 5 The present invention relates to an inproved

process for spray polynerization of free- radically

ol ynmeri zabl e nononers. Cross|| -swel | abl e
g%rl repEesraenRBiRdas hydr oglmﬂln@ﬂlﬂlwumm
super absorbents, are capable g amltiple
Bbsdripebs own wei ght of aqueous flUHS. They are 10
w dely used in hygiene articles, such as diapers,
sanitary napkins and the Iike. They contain
e presentirention relates tavan enprovasoprabess fet spyaepelymptization of free-

dazalypeaariaomBhsmesgUch as carboxylic acids,
am des and the |ike. Water-insoluble polyners are

obtai ned through incorporation of crosslinking sites
Crosslinked wiajereawellable pgbygrasealse kapwr 85 NPagls oflas svpArarsprbents,
sretcapably of Besonbihga raatiplBiot ihelt otin Weightd byuedus flalds. ’aih@,?are
I . - | Crl r )
BB P A 008 St B U A s e ey
CBYR B RPIYMERIZEY F’Hgt%{kf‘faé%’ -IBFAuRIR siuigniselY \Winafrated monomers, such
amtabexliebtidd| @nidesland te lipel Waterdnsobuie payroers@n¢ abtained
tMJLA%hm%ngoérgwrﬂ&,crmmng{ SHALGRHARIARP TRD 4EGRAGF Eisslinking
he E -A—g g48 %%O ﬁ@ .Fnt fﬁ%ﬁl'l cati,on E’ezcr.l b%s R{j N capac-
dlerpies 1 onygha et g BN FoRo yhers i a3t dion cap
itYesins. In this process, an aqueous sol ution of
partially neutralized acrylic acid, crosslinker and

AR RGP S 2,85, BEF AN copem &
tqotabien Fradvashay effavhes| vatervevalahie fodifiop polymereape o contact

witboditfluidsywehicheedides @bbomptioh tapsity.t he wat er present
in the droplets would evaporate too quickly and

r I recipitate in the droplets and u .
TR 0 436 o PR Rapidfor dhbiigesid APets Yo Bfal Ry hefiation of
waleoaksorpiyavesiss. dn this poapsse Be adpeelisswetitiqn toh gartialit meutralized
dohyIig aRidOERSSIiNker AfteinfiaeA i MOmeaditeta garsea ard golymerized.
'Itr"%orr %v%%eééh%gltﬁétqﬁe 853 £t¥$a%$m§9ﬁa‘?}é a r%@ﬂi(/ﬁ'hnﬁridit of at least
3%’8} Rer W se water vapor woul d condense on the pr o&uctas .

0.4 layvergglatigphiraisities e watgshesess infthe dimniRis weHlg evaporate too
quidkiynand rpandrher vesuld breciditate ip tiecdreplets @el wewd so &anger be avail-
ﬂ)ﬁ%&?&lﬁ@sfié&e} P%hgiﬂgrr%o%%m& 'cerﬂlo%rsi?‘r‘f)lgggﬂn ifége.gfdi%addvantage with
tH GEereR b MBI REPLEt o A M BBLg M TSR G race-heated
coetairer sethemvissswalieo vapot 3@0Id Rodgnss oz thé edustol

particles are too small for use as a water 35

' in. In the WO 96/ 4042 : _
R BPRASBP RS0 A MBS e arodvs o PR 4 e process.
agrenelszara genenstrshisom polyiter selstions; solktionstof Pespadimgrized ynonomers
o¥ hidriofeR EORBHEAIRI thobe 56BYOIQARIRSHY HRed/bBIgmeNBSPREt tempera-
t@rl%giaigﬁ\z% fP é0° o%ﬁ@%{%l?g% Iﬁérogégrp%h@:fespa{rg &l for use as a water-

absorbing resin.

In the WO 96/40427 patent application, spray polymerization is conducted by atomizing
monomer solutions into a hot, essentially static atmosphere. At reduced pressure, the
water content of the polymeric spheres produced is distinctly down, but the polymer
particles have a rough surface. At elevated pressure, smooth polymeric spheres are
obtained.
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PF 54850 2 2 5 OCT 2006 The desired | ow residua

wat er content ' shoul d be achi eve

T denmea iRy resguabiaep P%nta'atﬁhﬁu'dqm&mﬁé Wftﬁ%%tgwhe& opggtions.
fantxample dhyéng. Fof tHieteanord GoloWwywaleri aphtenhakbelan 38%rbyf weight was

SR ARIWE MoPBinef §QonsD The EP-A-0 816 383 patent
application teaches the production of hydrophilic,

hi ghly swellable hydrogels in a fluidized bed
H’[tfpféPePt -0$16 BR3 pptsiny apnlicptinn teathes the pexduetivg ajyrydiorailic, highly

Mecw@s@awya@@rsl nh%chmahefdf&dra@‘para@ur@ T hapelyfiep paflicles lgenérated by
tﬁmgroceg% %g%n% dzf‘n ﬁj\e r?%?en%g are? 9&9% P hu' f‘m% fn%%rt‘f%t%r and have an

qnien $lan sm@rﬁere gra)emtmrp %rrsr@ln éﬁnsqjeywm fuglger mapemer
A BRNIINESthEALYFMap2by/ TS apardives!l@get frayméyartides than the

cesses. The present invention has as
@%@Fﬁ) EJH%J %ooﬁgage&feg

provide an i nproved spray polynerization
process for producing crosslinked, water-swell able
T presert .invEbtidr himass itooobjbe dm pnfomniedamh@toved cpayi pokyaokrization

%&@Js‘@ﬁ’ﬁbh@@rh%cr@@é%m St G188 ol yRIroV ed

properties with regard to absorbency "and extractabl es

are obtained on spray polyneri- zation of a nonomer
Isbasumow heerafoung thatwegsainkednvatat-swellagte palvsers 3etghpyave improved

pepé&thés With Adhard feddsoricfBy BRE Eftrackibldshdre WdtaRiedCamé By polymeri-
£a§orﬁ) ?L ﬁ{o%%%r s&uﬂ&%%ﬁ??wfa{& rqtgnlgtg a?%é lg%/% &:%‘iggq% in an

ange
'@ﬁﬁaﬁ@ﬁ@E?%Hly in the range from70 to 85@6by wei ght .
The nmononer sol uti ons which can be used in the

T%Vﬁﬁggg?rg%ﬂc@ﬁéf&%? # fRe r% SEXABD & 9@‘% Hwdi@ASkoRd prdferably
RIEEnBRIER oL BT RER 951 PRI I P o=ding ap o 05 b

Weightr . Fr ee- radi cally polymerizable nononmers a) are
for exarrpl e ethylenically unsaturated C_

58 RERAERINERC PE E5p TS P by ARl fr cxamo
at jsast pa {iprradically PPYmepzatie JARPMER ) ArPSRINKSRE) arpplypgyization
initistepemdlénwatgr. hydr ogen, net hyl, et hyl,

Free-radically polymerizable monomers a) are for example ethylenically unsaturated
C,-Cs-carboxylic acids, their amides and esters with amino alcohols of the formula |

R
/R“ Ni R2 X (1

Rs3

HO

where R* is C,-Cs-alkylene and R', R?, R® are independently hydrogen, methyl, ethyl,
or propyl. Examples of these compounds are acrylic acid, methacrylic acid, ethacrylic
acid, a-chloroacrylic acid, crotonic acid, maleic acid, maleic anhydride, itaconic acid,
citraconic acid, mesaconic acid, glutaconic acid, aconitic acid and fumaric acid and
also the alkali metal or ammonium salts of these acids, acrylamide, methacrylamide,
crotonamide, dimethylaminoethyl methacrylate, dimethylaminoethyl acrylate, dimethy!-
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or pro yl . Exanpl es of these conpounds are acrylic 25 0CT 2006

PR 5485 thacrylic acid, ethac?yllc 35 acid,
a-chl oroacrylic acid, crotonic acid, maleic acid,
mal ei ¢ anhydride, itaconic acid, citraconic acid,

nmesaconi ¢ acid, gl utaconic acid, aconitic acid and
%rn'ﬁamoevlé&ﬂ&etanﬂethalﬁwqqﬁ%oyéﬁwﬁt AErethyigninghviyiaqisate, di-

reethy'amirfoethyt setiacndste, diethylkarinadéhy! methaaciiate adiinetnylami-
ﬁn%&é’?ﬁ%a@?ﬂatg'aﬂﬁtdhﬁetﬁ%%%hgé( enﬁﬁm% 5teeThe basic acrélates

t | at
a@dTm%tg SO b%s% t%éé(?rm qtsglts mtrégﬁg,n%rmr\e PS@?’I su?fomc acids
acatoayli, aodisrmtlmuatmrmzﬂwpw TaerXjlaatas, in die compounds of the for-

rﬁ@? hly kseA ﬂ?ﬁéﬂéybr dﬂt?wi@ﬁé ydidkesidud &:nhl?{h@mfatleetéﬂwéu|f§te or halide
nmet hac at.e yl'am noneopentyl acrylate an
fhonﬁ%tqHﬁ?éé H%ﬁ%%’g:m yl nmethacrylate. The basic

acrylates and nethacrylates are used in the form of
Fathbsfrad-taiclly @B mEripgsIemonsimdss a)st Novihgp@rilidsne, acetamido-

p‘?é}%ﬁ%@ﬂ dn?c 95% gﬁ ﬁhosﬁh&#@eﬁﬁ Q{w&/gpe }9[ me%a;ll;grear%(moﬁﬂlwp%lts of

VHH&%’HR@)F iaE'daB‘%i oiheE AEitR CRjt “kﬁé‘/d?ﬁdgeul}l%e&ﬂ@ theRqrelizeliprp either in
unne intadlizele forfr arm padiaty er 11024 neuteadjestt forRubsdtelrfree-radically poly-

rhérBapledrbicrhdr¥ rReey de@@@k’ﬁymesfmﬁ Smp¥uBds, such as salts or

rro anesul.f oni
i R B AV b R ER G T AP AT T BRI R)E: and N-
vimtimitaaeiines! suchafs Nvinylimisiaedliori t-viagt2tmethdimidazelnead iviryl-2-
e@a,mml.da!zsNMeS@r hemwszad prépyliMeiaRelineahichalré amlikiwidteisednn the po-

|*mé}€z% {ﬁl cﬁfaqerf& ahﬁ Fklspaaéélﬂ ally or 100% neutralized

pol y- meri zabl e nononers
further include N—vinyllnldazollun1conpounds such as
Faiethesmonoethylatieally unsbiutated suiftinet & phibsphonicydidsnard dikebiee suit-
a@%dftﬂ' e\(érﬂ}ﬂ'e éi[yEEFfm{é !agﬂi dsé@fgetﬂyl a@%tgl ét.ﬁfoethyl methacrylate, sulfo-

pioRy?/ ﬁ %aﬁﬁllf‘l?{{;s?Wi%rﬁﬁsl\b )ﬁyqﬁé -?afry%oyloxypropylsulfonlc acid,
2@thW>4Yfﬁ m&mcmlmogﬂwfﬁwagtdnaitymmyphqﬁmw@|941>ﬁenesulf0mc

2Bl 2a&ylahlidd-2 keathyagropaesbuifonit BEIdPThe npABHeZal) ican beised
a8l ﬁhq%%‘& vfng{ @cﬂrotﬁ& a salt. Further

oRoet. yl'enic unsaturated sul fonic or phosphonic
acids are Ilkemnse suit- 20 able, for exanple
Padfenes tlohomiees alcard ,acsilit boidf rlnyihaanyhcyhcaﬁ and alsbftieesikgll metal or

ke "
anetw %at gﬁthgé%{g ds, )% F}%ﬁludé‘% Fn%tha% ld;nﬁﬁg% ﬁétlllﬁrennylsulfo
A 2Bl pRRp ety Hasrg |°5§1 B F’S;S’y BE5RbJonsranple mix
(F; (=3 91 apinyispduﬁwamﬁ methacryiit peidnmixtirésol acrylaaicdl anddacrylamidopro-
pgn@s(iﬁf%léﬁb@%rgﬂI%Fékyéf@'cﬂméaéﬁ whh me%uﬂ@mg acﬁh'ﬁhese monomers

ot RO B L SRONBTAP SnLsSaeS TS 1 ¢ aci d.

met hacrylic acid and also the alkali netal or
PRdTERET Hmlah@mbtssa)qfﬁnﬁ&eﬁ@u@cﬂn&mre@@mé aab@tenmdh@d acids with their

a 5 ﬁ meﬁ%%b%ﬁpg%émfggéh E:q Sxa%% IXRJ res. fcacg@c%]bld arqd its alkali
metal @slts arerobisinalie by mextraltzamésofcﬁcw@ egidi wittyalkdli aetpl hydrOXIdes
aﬂ@bhﬁﬁélb/ﬂnletél aé?ﬂbdnatm; XtHe @yrédf ofaiuyrhiizatias isthrafeeably at least 40%

aﬁ&r% (] nr"e?lqu ly r"rJ’ eprglq Her% 't8 9690 gn at n)ﬁe& o‘?\sa %B% degree of
Crs geacra” &h

netaﬁa“betlo(aomeyﬁepleﬁwn wmlhtueea@fracathﬁ@pldu andaw'%ewlét? means
thaBsddium acrylate and acrylic acid are present in @ molar ratio of 50:50, while a 75%

degree of neutralization means that sodium acrylate and acrylic acid are present in a
molar ratio of 75:25.
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Preferred nononmers a) further include mxtures of the 25 0CT 7006

Bb&¢8sRnti oned acids with thefr alkali metal or

ammoni um salts. For exanple, m xtures of acrylic acid

and its alkali 35 netal salts are obtainable by

neutralization of acrylic acid wth alkali neta

Yisramakicatasly psgfamed manRmess a}@r%@crd%ﬁ%a?%@acrﬁﬁea%a?ee%mas'

sitimreailts bathezabeion and alpo efiguas|tyeradf, for @sdmpeYhixtnes ofmceylic acid
e range from60 to 90% In this

%ﬁﬁ%@é?ﬁgﬁabgig%gbdegree of neutralization, for

exanple froma mxture of acrylic acid and sodi um

Hor polgherizatieansthetrhertonsars ajtakes pliatatnethamieseocy bf eneagspeslinker

%rcﬁ" PERHEUtiohdf darfBRs@FodsBiileds Of 50: 50, while a 75% 40

egree of neutralization nmeans that sodium acryl ate
and acrylic acid are present in a nolar ratio of
FBtapk: crpFslipkas i) arefopexandlq (methkacriie egtepnpt patyiyar¢ glcohols

Wt i6th ﬂfdy&ﬁv%t@@mlkéxﬁéte@mh eIty DO aR€ LsLall&bRa s etHylene oxide
ot a
%Hc{&r Lﬁ,ré%y?erﬁ ?Xéd?ﬁ Fhitd"s oF lgaxb‘iae n'?) h}dggéﬁ:oﬁ&é %f ?\Ebdar@u?é? C Cd°
ajkanapetyalsdiaving 2cteyd udeoxy5arpHes, ﬁepfg/ﬁeﬁthmﬂp@wca gtyﬁ%rol
tmRHYISropand, PkrBentiaitd or Bofbitel. Preferestaosdlinkers are polyethylene
%ré?f’ﬁ a'cﬁ)fa% an@éol?éthg ﬁ@gp Qflrlng E’ﬂgla\’ VAR Jare each derlved from
15ss ers i ossl I nker are for ex

hlens gysals ey mappbe saNSHRrar Ae e Hﬁeﬂsethxm ﬁ%&&av'"g
eh:am@cbhewe@hk Dxié eange fwint RO 20001 DOrtremdisalsla atrdsglinkprst o) are
tﬁn%eﬂyhﬂér@ﬁﬁw@%b&?latelQltﬁ&ﬂ{/l@fprd}faﬂ@)fﬂnﬁ&ﬁa&ﬂafee ethlidne- C?IYCOI dia-

elsnBisoyor Sotald fea® Baradhrus oG by ggeg's?' TRergeft, hex
aneipl emet@aam@ue or glagoyates and tdvan@aqwat@as 6f Bpaneopolymers formed
fReM bBgTeyk ikideind@rommire dxde. Preferred crosslinkers

are polyethylene gl ycol diacrylate and pol yet hyl ene

| ycol ate h are _eac erived fro
fhetg Sranpldiees B HHBRTuss Srilas bEasE Ayl Frbgtrlat 6P ethers of
ety slid arcetmblewnsmherm revedee) atawylalgd Withaipnto| 1€@8ung usually up to
50edtEYIEnd Biid8nd/BNERPYIERSTLAEE ubhits, 208 Qllyl BYtet6f poiabic&arboxylic
cr ssllnkers b) are ~trinethylol propane triacryl ate,

nethylolpropane trimethacryl ate, ethylene glyco

di a- crylate, propylene glycol diacrylate, butanedio
Aliypeariydrdtes of pihpect sibotbiacsnfbai & thbgxneranethualb It

di met hacryl ate or diacrylates and di net hacryl ates of

bl ock copolyners formed from ethylene oxide and

propyl ene oxi de. 20| Useful croselinkers b) further

i nclude diallyl car onate aIIy car bonates(gr allyl

ethers of polyhydrjc i ch have been

al koxyl ated with up|to éhd ustialily up to 50

et hyl ene oxi de and/ or propylene oxi de"units, and ally)
esters of pol ybasi c carboxylic acids. 25 AIIyI

wgl'w% Ief a? raﬁhcialpqll Y&)Y)%%ﬁc QI 8@5?%1%&%&? RLVE Be%nt%xylated with up
to 100 and usually up to 50 ethylene oxide and/or propylene oxide units; and n repre-
sents the hydricness of the alcohol, for example an integer from 2 to 10 and preferably
from 2 to 5. A particularly preferred example of such a compound is ethylene glycol
di(allyl carbonate). Also suitable are particularly polyethylene glycol di(allyl carbonate)s
which are derived from polyethylene glycols having a molecular weight in the range
from 200 to 2000.

Preferred examples of ally! ethers are: polyethylene glycol diallyl ethers which are de-
rived from polyethylene glycols having a molecular weight from 200 to 2000, pentae-
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(1) A 0 On 30 where Ais the radical of a 25 0CT 2006

pBl5aBS@ri c al cohol which may BBave been al koxyl at ed

with up to 100 and usually up to 50 ethyl ene oxide

and/ or propyl ene oxide units; and n repre- sents the

hydri cness of the al cohol, for exanple an integer from
Bttribol M@alghethpr ef temathlyiolpropara daltybetber. A ipturthecpdssitlig/to use reac-

e are

%ngﬁgﬂpg?%@a VéWﬂgvgﬁ@aéWVHWﬁ%ﬁﬁ( ﬁ?r carbonate)s
35 which are derived from pol yet hyl ene gl ycol s havi ng
An BRAMREI| AR sURbGBII Rsteh @ith 2BYBasit EQBLAMNE atid i€ 8yl phthalate.
Preferred exanples of allyl ethers are: polyethyl ene

ycol diallyl ethers which are de- rived from
%’@ﬂ penppeen egepeidlly corplymeyizad witheagh athei #Hpost #eih, preferably
2610 5tte @?@%Qrﬁéﬁ’éfa@bw flon48¥35% 2nt eepéLidlly 26 1 %to 1|3(?% by

- : & i a I
SRl A put Bt % PRkefils S ol a R PRARRRCY =1 1Y
products of ethylene glycol diglycidyl ether or

Dadfesdrh&Rtieh Wikors bymbldkdé aRtb@pountistwhich d8donfpose into free

: ﬁHr?rSr%Hﬁ&g o?éﬁ&h@ Eolsd@Yb idyl %W@HMyétﬁ&@ﬁJ‘Mb@dﬂ@lycxdyl ether

r%ld'c)é,s Lﬁnldgpﬁm%l Wr&%tl h‘Bf é)%lmﬁléogﬁlok&ﬁles SyBEIperoxides,
nglr%%e ergxng%lpgr? if' ée a??‘? o °t“|ﬁ‘8$ éﬁd red afd sYs %Tc'éfgrence is
YD YetriIGaypipr&¢ PZell SAMCAEE H IHPHENIIFOUR t%d??tm'x

B of ypeus @myryerlzrarﬂ@mrﬁtlaf@fszlfowxaml% Mbttetes oh bydrogerppgroxide
dr@dl 4oaliBD pearxddiesifee bapdtysdiuro meddxotisul8BeoNbyturaseofdgiytirogen perox-
ia64ROYEdiIER! %rbkﬁhlédﬁafehﬁaﬁb@ﬁﬁmﬂ Al pRsYovtisRl Ugéfui éganic perox-
:bé‘é fnh Berf éB)a ROpetBREE FRthAR N kétbAd BERXRY, tert-

)ahg rogero e C mgne ﬁy%@n%eromggqg%%ﬁ/?%erpklglate ?er"?r't -buty! per-
ﬂeaee‘@ RIS, B ORTHETISONTp s 5BV Be.
%@f”@‘?ﬂaf’af“@s te"h@‘éylcﬁ?ﬁﬁ?ﬁﬂﬁ‘égoﬁﬂdteftéﬁ‘ﬁ& p@ﬁ‘?%ﬁ}%t@” butyl perbenzo-
e ofi @rathybexyd) pagdxydicathwnats, digyelahexyl gasbxpgicarbonate, di(4-tert-
Butyldycidheksl) pémdxgdicerbeaRe dimiridtd pacbxadicaenats, diacatdgeroxydi-
dé‘ernJa?e taﬂylﬁx%r@gter’éaédn%'%ef& Né%bérﬂia‘t@'?er‘t Bufyl gdrey, $ 5-tfi-or

rﬁé(tﬂ 103 lé(:gt?/lc lo QRGN gfo%)éile cﬂlau I%QQ enzo | perox-
i 2‘*8% i %j AL &&8 s? IR

5 af B UERGHER ALyl g elue
Vbaéeru%%ble ﬁzaﬁytla;swépf@r @xrmple BeREpbig2patifinopepane) diyggochlo-
ridec P1fcrbampylezxaispbetyandtile] 22etznhis-RdR oniddeglin@yljpybpane] dihy-
dRbdHdrideeirene 4 Pefobi @&yah&Vdlericlididy | THYsH@R@TzRx bl Bitiators c) men-
tE)HQ@@F‘e MlHQGEBHa amB&FtE f@ln%larrﬁﬁé %) a“f%tﬁﬁ@from 0.01 to 5%, pref-

eraeb ﬁ é/ 5R§ Og)o bg r\/\{e h%t yﬁse& %Fmtth %1%%4 mers to bF é)r {yrrberltzyﬁi

exanoa Peri so yrate,

er 2 ethylhexanoate tert butyl peri sononanoat e,
HS@flﬂJfbfLﬁt?ﬂS Q dyringr inglugle redat casalysts. 1p eedeeatalysis. éhe oxidizing
comp2nenthy Bhiexayt gnepd thoxgtohive sapk oified per aingpoohddhend the reducing
BRIpRXYEl i€ AIrRaaRbR asdbitic A&d, tgludagé YdorydseOBRMBbhjum or alkali metal
bﬁ‘:‘?}rff?é(ys%,fﬁ@rtpgglﬂﬁ??e h‘}bg'éﬂlﬁté t;ﬁros%ﬁfté)éy Q.llﬁ‘t%r BPH@Fa‘?salts such as
iron l IOF}é or sqver IXI‘\S or sodium hydroxymethylsulfoxylate. The reducing component
in the redox catalyst is preferably ascorbic acid or sodium pyrosulfite. Based on the
amount of monomers used in the polymerization, from 1:107° to 1 mol% is used of the
reducing component of the redox catalyst. Instead of the oxidizing component of the
redox catalyst it is also possible to use one or more water-soluble azo initiators.

The process of the invention is preferably carried out using a redox system of hydrogen
peroxide, sodium peroxodisulfate and ascorbic acid. In a customary embodiment, these
components are used in the concentrations of 11072 mol% hydrogen peroxide,
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carbonate, allyl peresters, cunyl peroxyneodecanoate, 2 5 0CT 2006

PESd8BUt yl per-3,5,5-tri 25 mét hyl hexanoat e,

acetyl cycl ohexyl sul fonyl peroxide, dilauryl peroxide,

di benzoyl perox- ide and tert-anyl perneodecanoate.

Useful polynerization initiators c) further include

VB¢ mai®lsebiug peroxddigulfiatet ands2. 51167 me)%mgsicerbic acid based on the
RoRromakobi s(2- am di nopropane) di hydrochl o- ride,

2- (car banoyl azo) i sobutyronitrile,

2,2' -azobis-[2-(2"imdazolin-2- ylgpropane] di hy-
Themenemesaser@ra prferablytstabilizad wit @mmrp@llhevaﬂyblemé/men-

£aiby wEHibidRbHhE Pdré bidferbBly with)a paEymetkzatibe nubitar @hidh eflyidtts

BUE BRI AT S el S%E@Wﬁadqalwgﬂgmﬁ%ﬁ%@sﬁ cd *

on the nononers to be polynerized. Useful initiators
Comfnerdisiiyraviaiiatie delymefzation attdbiyess are palymertkasion inhibitors which are

%Haisysﬁcgégets{é%m é‘r’sgﬁ HeMdsp é-‘c‘W@ﬂﬁ%hebssf ﬁbroldﬁgsstafe‘i’yfegggns

ecl r s an uci n
éﬁ%‘gﬁ%ﬂ sye squ?geeiaﬁﬁ%%s a?émcﬁ%u%ed Y‘%P%%%’? mgnomethy'
atberh @Sedi-tarpotyihydraguineh& ahd 2rfiedigert- bluty;trmrﬁett\xdphwl fite,
thi osul fate, hyposulfite, pyrosulfite or sul f| de, or

salts ons o e}

i Rary b PrateDicariag 90 0 peast 5. 9hicf ptd o L EBIor spray
GYRPoPEait reactars aje é@rtb@dé@rt%ﬁaywe ingK. M@ft@ﬁa&prg\y Drying
Hsrbobk, Gt Ediionr Lageianm pyr paged 23 & 6d3ased on the
amount of nonomers used in the polynerization, from1l
10-5 to 1 nol %is used of the 40 reduci ng conponent of
e epelipsvs PErieRyYtcariaqdut fyarfaratHeesoR i F the %Hﬁ‘&h gpfpition
aah fteeefall methe Xoronofahgreddisperdesdraplsts. foissildioe thiopurpeseoare appara-
tQ8es B GestAbEd fop @ké’rﬁbl@ |@H’Q USi5tiealgdhpateHie process of
the invention is preferably carried out using a redox
syst em of hydrogen peroxide, sodium peroxodisulfate
Thecrarletripimetes sesitingrn thecsesirsshefrspravisogimiatnveptiensadvanta-
gébusigimpthrenhge fasra 506 d 000 uinhendcrafeedtily mtthe rengeffroin 100
6356' % hydrogen peroxide, P F 54850 6 2 5 OC T 2006

| ol % sodi um per oxodi sul fate and 2.510-3 nol %
ascorbic acid based on the nononers. The nonomners
Tiregdactiop gandfearaaiEdyolg irabvdrpreesuraiantl iraundempressura,| grgferably

p?é’@ién%@'b@m@%\)@fﬁetb ithe rea€fdr SBssPBWRIdhAEs@RAVHERtRe offgas system
a polymerization inhibitor which only

’gg‘?%n @38%%%‘?5%% oxygen, an exanpl e being

hydr oqui none nononet hyl ether. Commercially avail able
TPelrgaded .é@n by@étmafn%ﬁaralh@rt Rak ¥Ag bfe?@fab@rhltrogen flowing

tﬁlﬁﬂbmttg égpéﬁon Msp?&eﬁé é&r ?Qﬁe ﬁnteﬁgﬁ s \fi6h %owﬂ\fardly

evre nomer reas
t@d@'ﬁ)”@sr e@?’“”s J@ﬁ vateyrvager @Q"é‘ﬁﬂthf therigergas ﬁ;&@ﬁ@r@dy HB 1% by
vBYEHeDsnd prefegatiip0p te0.8%d by @diln@e. The inert gas velocity is preferably

?jugtegi ﬁrtﬁatl?ﬁ% H+ %Qg%@%laﬂﬂ%rﬂgm is for e(amﬁle in the range
fiopp- Q?é‘bﬂ’? 'E/érar”idé?ﬂefétﬁblﬁ 'H t%f?@ﬂﬁtﬁ@%@ M‘P en e aI S0

suitable for spray drying. Such reactors are

Tﬂla%r{ %%Cﬂ geg @%@é&%ﬁ dr %Oééteclvt%sth%e%fnéﬁ’feﬂgpe%té# géﬁo 300°C

a'?ﬂ@@@é@ﬁ@@@?ﬁr%?‘%?%?@@ 'dBf FaProut i n appar at uses

in which the nononer solution can free-fall in the
Thek é%odgén gﬁgé’%&aﬁpﬁé S&IEH QRRInSa hetickaid el R ekdthsle. Water and

uﬁco verted acrylic ggd condense in the process. Thereafter, the offgas can be at
least partially reheated and returned into the reactor as recycle gas. Preferably, the
offgas is cooled such that the cooled offgas has the water vapor fraction desired for the
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tuses as described for exanple in the US 5, 269, 980 25 0CT 2006

PE54B%0 20 The droplet diametér resulting in the

course of spraying is in the invention advanta-

geously in the range from50 to 1000 pm and preferably
in the range from 100 to 600 pm 25 The reaction can
feacticir A rextiasuef theroifaasrqandssamevethtiomrihe pviderpraad seplaced with
fsspfipe@Bhy preference being given to the reaction
pressure which results when the offgas system is open
to the atnosphere. ~. The reactor is purged by a _
Rarfieidan refesenderne giver isamanerpy-stegralsr vyt wsRbY # Batiag of the
Rt td)ected) h the codingad thig efffas Gpeaseat to bieat sp eabeycecghs.

that is, the inert gas flows downwardly through the

reactor. The water vapor content of the inert gas is
Yeriersiors g pretgrabioasg he@%ﬂdu?%@Csmawi*@ewsar%fa%"vmﬁﬁ%szaed such
tBata¥ie lall verhperaturd lseat ileest 6°Qalsoveakadtot iptersal pereperatald gnd

&@ggﬁéﬁi@n%ygﬁc¥£%ll§ ReadgbRWvbidelhe reactor is |am nar
and 1s for exanple in the’range fromO0.02 to 1.5 m's

and preferably in the range fromO0.05 to 0.4 ms. 35
THeereanténnt prgaigctican el vemao wgdfoans the neeetheiataeepriventianal manner,
;{r@@géﬂcl))gﬁt th@{fﬁﬁ?é @b lé][&nﬁéyi@@s&r@w?&%pt@ﬁﬁll%@ﬁr%d&b:ctbé d&dred

Q upst r eam r o [ as
3T SRR I eis R Elesio bR Sty &
Water and 40 unconverted acrylic acid condense in the
THeOBeSBed plveesadivey wateheweafdo@gasolgrasrsthaviat hidreatsbrbancy and low
&@gggpbgy reheated and returned into the reactor as
recycle gas. Preferably, the offgas is cooled such
that the cool ed of fgas has the water vapor fraction
Hagipled for the PF 54850 7 2 5 OC T 2006 reaction. A
portion of the offgas can be renoved fromthe system
Faar}t% arrggl %v%leq‘nt Wn&egs fo{he%]lsé Qt%(etd. gﬁg dri Pc?“dr?@é %vras tested using the
Pt Sference 45 grven £0" an energy-ln?eg¥a d sys?em
follruvirg ipshmeiyogdh stangardiaed bysheEdiforea) Bispegables gnbNonwovens
Aesotiatigh (Hdahhe of fgas is used to heat up the recycle

gas. The reactors are preferably trace heated. Trace
heating _is preferably justed such that the wall
QMHQ%BGP@E?%CQPW%@%%C above reactor internal

tenperature and condensation at reactor walls is

| ar g&dunavedodetendtQ tddtengtpeds hom4prarhict can be
renoved fromthe reactor in a conventi onal manner,

Eg{referably at the base via a conveying screw, and
Berigh'8F1 y be dried to the desired residual misture
content and to the desired residual nononer content. C

15 T ' i - I | abl e pol yners
'E%ah?\é{ébgﬁg% ) RGES Snddh Y &SNl § - poly

havi ng ancy and low extractables.

Examples 110 8

An aqueous monomer solution consisting of partially neutralized acrylic acid and me-
thylenebisdiacrylamide crosslinker was mixed with a 1.0% by weight aqueous solution
of 2,2 -azobis-2-amidinopropane dihydrochloride initiator immediately upstream of the

reactor.

The crosslinker quantity was 0.3% by weight, based on monomer used. The initiator
quantity was 0.11% by weight, based on monomer solution used. The degree of
neutralization of the acrylic acid used was 75 mol%.



Exanpl es: 20 Parts are by wei ght unless otherw se 75 0CT 2006
P 84850 The dried hydrogel wa8 tested using the

foll owi ng test nethods standardi zed by the European

Di sposabl es and Nonwovens Associ ation (Edana):

Centrifuge Retention Capacity (CRC): 25 Edana

Treceanendeet ves b varithlydsispendstidtlib@ oDdeciek stealc2, 60 ws in length

lﬁmﬁ%ﬁa pePRlre VRIS tAHe wﬁ?ﬂe&lr@%pendent heating

A O £ it
SEE o g b o o PO DB AL o e
topyA mceiﬁleslcﬁ%@-ﬁg)@@mbc%mg rooﬁcse herkeo! gragratar fem FMgles CanbH of

5 @ar@%r@hd@béﬂﬁplé’é@d%ﬁe@@s%uw Th@Vibrating orifice was 75 pm in

qzlémgt&ir Zﬁ’@ \g}bra %c% ?rg‘ a%?c%{) ﬁ%enerath?/gs? Sgc%cﬁtro nqgte} @htl/‘nﬁrﬁ 8f
rifoegan angd WAz o menoegrlutiqnds die r@ﬁc’(ﬁb,ﬁr@,ﬁgqiltl%ég I/mm of

nitfsydnbreh@dted to ackinaainpebatvasvds. diefédiytowie itdrsplredetween
s‘?é‘el'i'ﬁ‘% : za?lg% MUF o'pheuﬁfe‘#spa'-gg%va@%g?@d \9@1 Rasch nrpTgDs and open at

10 thedgwBye RS 5T BETIRESS. TTHEPEUGHRHS TS 35 %Stra'ghte”efs
vertically suspended tube of special steel 2,600 M in

h%“;%ﬂu Nehs B fle B Lithe ibaiBhnd o?ﬂ{m%%%ﬁe%ﬁms Cfordh and

kust Iewatreelndeegeeﬁ E ﬁ
380 Rt PIRh 47 eHCAiRRL RS0 e AT RIEHST AL  he
_ steel tube fromthe top. A nodified SBG 2000
(_ ) 15 THEPHaEpRY pRlynidrestickesfesalungenassim aclyladn Pal as GrbH of
5 Karl sruhe "had been placed on the glass tube. The
vibrating orifice s 75 pmin diapeter. The
VERQr at Wateraonfentef der odlalK genleTanpr | Res GR@d Rel. perastables
0.4 I/rm,ﬁbnqgr sollitibh AgeBcrgre: 1.10 m / nm n of nononer

sol ution iy bfje regctor. In addegjop, 10 1/nin of

|||1;,|ugen p;ssléem ed ?(acrﬂgt[e' on {\,&ﬂper?q.gbe jas el eed

e ] The PAler cpade RERVEEKad # « b Rt 4or i nal- Bnd
ofen|at 10708e dowwdr IbrEaE for15t7he ni {.Béger The0.32
Rasschi g ri g9 servedNasaciylatev St 158 ght eh€Bs. | The 1.11

prsodiict wags gol I ectied, akryide [Dofdom end1gf the 095
rgé'auor U bﬁo at ‘l@aa:&btel N Egéo anai¥zed. Rel gtigve

a-Hes—are—Feportet aSed—of—trne—conparattve exanpre:
C 15 Tab. 1: Spray poI ymerization of sodi unf potassi um
*gompagatyeBxampit er content of Na/K Tenp. Rel. CRC Rel.
extractables nononer solution acrylate [wt. %4 [C] 1*

50.0 K acr late 154 1.00 1.00
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2 60.0 K acrylate 154 1.13 0.78 3 70.0 K acryl ate 157
RF6885032 4 58.9 Na acrylate9153 1.03 1.11 5 65.0 Na 29 0CT 2006
acrylate 159 1.15 0.95 6 70.0 Na acrylate 155 1.46
0.79 * conparative exanple C_ P F 54850 9 25 OCT
1006 We claim 1. The process for spray
Yeldamr-i zati on in an inert atnosphere of a nonomner
solu- tion conprising free-radically polynerizable

n rs when th r n
Lol i ToR LS o' eV PRls e bt s’ whvsaPiag: griongatp” sol-
t he fHemeonprising emeaditeally polygefizabishmopamges wh@ﬁhgwat% content of
300Cthe2noﬁ8h$erF§on©ﬁ$s iBEISFahigB SrohPE®h 3 0F% byhvadighted the reac-

v el P RRIEE Rl &g W TRIATEL, 3laodecon 1o "at T east

65% rocess according to claiml
when the wat er content of the nononmer solu- tion is at
b easThe Piichys aeiogditg todelaimhewpew tesgatacamitaht Bgtheom@mer solu-
of the af of .cl.ai ms when the reaction ~. 15
tem@a‘?ﬁ?%%?ﬁé%?ﬁ%lq}gnge from 150 to 210C. 5. The
process according to any of the aforenentioned clains
WhenThéprobeseacaoating &l digimpbwiens thezedibecanterd wetheingonomer solu-
acryhhgsggbgsaﬂﬂégymﬁﬁﬂmacryl|c acid. 20 6. The

process accordi ng claim5 when the acrylic acid

and/ or nethacrylic acid is at |east 40% neutralized..
4. Thee piooesssaccatding i any o éreatlpreptentipagchgaimsywhen R egaction
the ferperdta@iic &l the raggeyf@n 186 tapi@cmononer is a

m xture of acrylic acid and potassium acrylate. 25 8.

Wat er - swel | abl e pol yners obt ai nabl e by a process
Sccofltg gCess 2GCQ[diRd tp gny of the gforementioned claims when the free-

radically polymerizable monomer is acrylic acid and/or methacrylic acid.

6. The process according to claim 5 when the acrylic acid and/or methacrylic acid is
at least 40% neutralized.

7. The process according to any of claims 1 to 4 when the free-radically polymeriz-
able monomer is a mixture of acrylic acid and potassium acrylate.

8. Water-swellable polymers obtainable by a process according to claims 1to 7.



