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FLEXI BLE POLYURETHANE FOAMS The present invention. relates to a process for
the preparation of flexible polyuret ﬂwn"ﬁmwwmmumerel n liquid carbon

di oxi de is used as bl ow ng agent. Su are known in the art and
are, for 5\%@/&9@3& descri bed in WO A- 9%/@2938; WO A- 96/ 006449 July 2003

EP- A- 0, 645, G70- A- 98/ 30376. These processes have in comon t hat

pol yur et hane foans are produced by bringing together under pressure the
reactive foam conponents including the liquid carbon dioxi de and
subsequently 10 passing the resulting foam ng m xture through a pressure

r educi ng”mwﬁ'mﬂmmmm whi ch the pol yurethane foamis forned. Bringing

t oget her oneROGHDS | VDI VeE pFBRFPRRAF 1GMNud™ car bon di oxi de
under pressurgsisbth at | east expf the other, cogponents and then

m xi ng 15 the conponent conﬁ%?%rﬁgbt he 1 C]tﬁ*d"l;{:‘\g‘?g%ﬁgggi oxide with the

ot her reactive foam conponents under pressure (e. g. WO A-96/ 00644 and

EP- A- 0, 645, 226) ..it may also involve bringing together all foam conponents
Wit hout prem xi nd Skt W FEctiV PastsPhgtth ﬁ\eghr’:@ugﬁ BEPressul e redici ng 20
device (e. @re¥RrA9%BAY7 @)le 1wl é0psl carpeRaRtess fyhcal dye tdich ude a

pol yol conpaonent, a polyi so_cyancgt e, corrgonen[, Qne or nore catalysts, a
surfactant andUddIGHIY SgéfticnrtRruthe E8nPoreitd &%™M xed pressure is
applied to keepstub® gaideess@disoxide kiohheihi gHed astratgya 25-d,. Gomormal |y
the liquid carbon dioxjide is dissolved in_the other foam conponents and the
pressure appPFEENERsuPES SEHEE hd ydEeotisd EaPBeACdi H#dde & Gibddent .

Subsequent | yp_hhe kaamiong @t weeA-sg si/é@m% ge@hlglg%r SR Je&lseasifig  ne,

pressure so that the liquid carbon dioxide 30 w béconme gaseous and wil |

expand the foamPRoLhad. PPA¥UC SNOTTY 4320BS (F £ ¢ ePEREUFESC bor birding 166 t he
di oxi de andLgpe B dul ¥ndB03-cesen iy MALElyLNzbhR WakpLAMaLCh one

conmponents Is“m xe h“the Tiquid carbon the way in whi t f oam ng

mxture is dhsthdigedths Fopuildstcarbmn idhiWO-oe 9FN0288Bsaqgprotéss for _
conly nuous| %aQEE’S'Q.CEHS. L:B\é.‘hﬁ%gﬁ:?t R Y %iﬂ?{@réoé‘Hgothdhs Logedy wherein
bon™ di oxi n e

liquid car e 1S mxe er pressure wtht hér " 6oam
conponent s medusihgedaentkyatherr eduilah g qamd greatkeneefesmdischar ged

through a 16, netgeaple,di sghage head o TAIR a4 dggbhe o Theq gl sehgpge. head

conpri ses at Teast one enment havi ng ruct ure which causes
di vi si on, dpyvenipehne adhgquidnvarpencdioiifdeowrpdahsp e s hine thwetmxaal

low of - conpbrent St e BucnE sSPRok: FREho Sntho? 408 S hyelhg” 2 10

WOL A- 98/ 30376 tdmnf omem coopon@it sngnchediligiuint dd xhwnd darbiode diindtt de are

brought th%%é“%ther reactive foam components under pressure (e.g.
WO-A-96/00644 and EP-A-0,645,226). It may also involve
bringing together all foam components without premixing
and directly passing them through a pressure reducing

20 device (e.g. WO-A-98/30376). The foam components
typically include a polyol component, a polyisocyanate
component, one or more catalysts, a surfactant and a
blowing agent. After the components are mixed pressure 15
applied to keep the carbon dioxide in the liquid state,

25 i.e. normally the liquid carben dioxide is dissolved in
the other foam components and the pressure applied
ensures that no gaseous carbon dicxide is present.
Subseqguently, the foaming maxture 1s discharged thereby

releasing the pressure so that the liquid carbon dioxide

30 will become gaseous and will expand the foam formed. The



under pressure and are passed through a perneabl e di scharge head where the
pressure is reduced. The 20 di scharge head conprises a diffuser el enent
consi sting of several individual woven wire nmeshes sintered together to
forma conposite elenent. The structure of the diffuser elenent enables

di vi sion, di veg?ence and convergence of flow paths in three di @3@ 8pg3i n
the direc88¥{%¢he 25 flow t herethrough. _Yet another systemis disclosed
in EP-A-0, 645, 226, according to which the foam conponents including the
l'iquid car b(g_ncgli oxi de _are m xed unpl_g{ pr, _e§§ure in.a mxing head. The

m xture i s SubSehEBht BF 50130 Botore 40- Ehéni*chl - Fedtty o t WRES pPAEe by
f eedi ng t hey fri pd & eotthrOug e o res st €1 equakied ng and Hd at hgnod deykeen

whi ch conprises an el on/gat ed pressur e-dr_ogl zone opening into a frothing
cavity haviHegBuR PR CapeHurt f ot i dehaR g8 Nend CRMIY JHrE: W frov$ ng
substrate. 4; M} 004434.13 - 3 9 July 2003 Accor :~.ng tc TdJ-H Gb6i 0069~1
foans are produced us~nc carbcn di oxi de as bl owi ng agent, where_n at |eas4
oned of the foarfa® tOABEAERY s Lins WaTiAEd A1 2 B3 BarbbAogies%i d@runder pressure
to produce ) 5 ¢ent.al == P o ~lde. 5. LaLliqui s
suasequent Ic;alonrrglﬁtl%ngsfﬁi E"r%d}(]t“ﬁr% vc%n%rb}to%méeii Bi"hgrggr’ggc%{ep\?g%f c?gbrﬁfr@%rrlp%nent
to forma tommmsedeavheveim Xtgud damd tbhwm dxpandengst hixedeastdes

m xture by _subdi vi ding, it _into. a | ar nunber o~ _jndividual flows at high
Shear rat o8 FSanAa DEh §hs BxRek e ket g orHe  Poss iR ol T Ure
t hrough at theastesarnkt{hgefoeshad sdxeare Hsadiychéihgedoanrpugduat is
cyred. Al though e foans, produced by the nethods descri bed,K abpove perform
sgpi sf act oPEF e?%ﬂ?arf&?%@%é@?sﬁ%ﬂe%@ !}grgqiq|g;%%f’5}pei FE6VBRESt. T: ~e
present inyMeat edmbrPeesi gl aehy¥rabAeddalf fusePrOVémsh ¢ heahangngss of the
foanms produced and at inpproving the nmechaa~cal,K strength and | oad bearing
properti esStRUFER&ETOF R CR he2 pFes et Vi AvORyi chi VB FARNGR 3%%di ng a met hod

for produckpgvRebyrwat hanerfORNBabAYi NYrhARY oMed processpbithiys §£9. 20 in
terms of cell-opéning, while using |iquid carbon dioxide as bl owi ng agent.
These and ©bReflBPE@s hfeebeendhehf ebadinie Ja i polinretponyofs in
cogbi nati opp i Efoli @¥ d-SREN0EN  8li OXEFEgh23 aRE s e P émémgol yol's in
conbi nation with I'iquid carbon di oxi de Causes an addi tiona pr obl em

Nanel y, the di’efargd nevicdO14r 1he3dppar sdhesdearocompeingntes | i qui d car bon

di oxi de co in |1 i Nosy f 1.SC I t ] )
However, t eé%%?éﬁgr itc&g:lﬁ C %59%$€%€n?§%g°?% ta%(;% fgg?)ymﬁg'% p@oﬁeg{ﬁ%%ul d
readily plumdehepsreisunsperichgr¢ reashzed’ thehagde adeeiroeaRd yner pol yol s,

i |11 act S 89S MR T S PO BREL RO ERLECER (M el s coul d
Blg t he shied¢chd5gpabeagesdnp tikeslisohiof fusdeviedemeso thatsisttimgeerf ai n
V[)00/43m¥%6efglgiﬁﬁgﬁf§%§i woven wire meshes sintered together to
form a composite element. The structure of the diffuser
element enables division, divergence and convergence of
flow paths in three dimensions in the direction of the
25 flow therethrough.
Yet another system is disclosed in EP-A-0, 645,226,
according to which the foam components including the
liquid carbon dioxide are mixed under pressure in a
mixing head. The mixture is subsequently frothed before
30 chemical reaction takes place by feeding the mixture
through a pressure egualizing and frothing device, which
comprises an elongated pressure-drop zone opening into a
frothing cavity having an output aperture to discharge

the froth onto a moving substrate.



nGnent the fGa:',;j."g lillXtll~ Cannot pdSS trlS deVi Ce properly
anyr”ore. It was fou:.d that very sma' _1 anounts cf |arger polyner
particl.es already causes pluggir:g of the d scharge devices . Chnoas' y
t:.is ~.s a;. ur.des ~red 5 s _tuation. HOMVer, ~.t has now been found

t hat when usi ng/ ?Ol ymer polyols wherein the polyner particles rgsﬁyygboig,ct
wequi rement¥C4Y*H Yt heir si ze may wel | he ysed. Accordingly, the present
invention relates to a 10 process for the preparation of flexible

pol yuret hane foang_conprising the_steps of (a) bringing together a polyol
conponent, a pcl 5‘?3%8%13%“50%06@&"/ éjtbﬁ"gvﬁ?g“% Tt %Eﬂ%PF?Pnt}SILir’cﬁJi d
car bon di oxi A& rosuili abl@scatabysiviand i allardbn anei Lbasy eheniczal s
at sufficient pressure to maintain the carbop dioxide in a liquid state,
and (b) rel ed<ithgt T3 BY eSSUPBRERASalt PoWitAF X HE Tm xIIFRC DR BP Rede| Hrgesp
(a) to react grdds@rd | €xi plecpebysr athane of eame 230, wherel nndheqpokyal
conponent conprises a polymer polyol consisting of at” |east one polyether
pol yol havi ngan- ek dgle® Fom HaPSEBHBD LéNamiltei NGf titly dustturs with the

di spersed thgi@idy fF B2 §0 B0 OoR3SRENPN tLOteal- e G, 0f RO! VB . oL yol
of polyner particles, whereby the 25 particle size of essentially none of
t hese pol ynepigarytic|and etheR P EOHNEr Bhis| negetdvgl mixtpoleyryr pol yol is
a_dispersi onsahdd SQlfl RO VIMRLS 1 g LL QUL OnBESEGROL KAk ¥ UG PISLPP. are
wel | known in the art. arrp]l es of such polyner polyol gd syst ens and”

met hods for hhghr spregparzation. £l thsky oskdsi hs &bdbtainstabye paBs=opean
patent specifjcatl .0 oS, ;. 70, X 343,907 _and_Q, 4935, 551. . PoJ yurea or
pol ;e‘}l@r et hane“plgl %r?%%?lagrees'ﬂa ‘%ouquenotvmr'l?%g%eagsie)?%f“agn?hglanﬂgFggﬁl pol yrer
in polynmer pstyeksa. Fii@ld0hl3he JOn Jut yd2003is Surdle :ass pol yol :nay
ba ar.y polyoi o ana, of . pclyc=s kno ~~.he useful for ~vr.”n ' (:1C) a
st abl e di spersi oélghoﬁgmﬁé}e tITAFE] rﬁ‘qvg:ucge&g?‘alt%%c"Fb%?@%tﬂ%?‘:ﬁb%’)%il ~s
obt ai ned by siea¢ki pgrépenorsatirse aad dod ane ximtesy | +&keodces hytkerkeiaxi de
arid propylene oxide with a suitable initjator conpound containing three cr
nmore a~ti-~r esﬁbgio@?ﬁg‘ WhiFC HTRE R VEE Kt 'wiqi}'he tBe® A ky | EnESd%T R, Sui tably,

t herbase poly#ttisuaapokyeatifed pel yalpAaMinty tthd ' £eddeds Wef ofle | PobRE
range of from 250 tq i2,000, .10 preferabl y from5C0 to 6, 500, nore
preferably RO ‘é?egoﬁnf’oaé, 338 O v S g S A2 ¥ (S UHA 1254 (Fn)  of
at |east 2.5,04@reeptehgr phbpettams2. Fureerthaang s grafeiably from 2.5
to 4.C, and an et hgl ene  oxi de c?ptent of fromO to 50 wo, prerarably 0 to

20 wto, basedhERNE5°F oRiMeAeRPghE 6R 1R8I FefRERd FQ%y QX501 yner

di spersed i pdhpubaseape! ¥6hms MY viAgPhindeoplerl ooy sswah ifkel, yrerg kr _own
to be applicable for this Eurgose._ Thus, suitable pal yners include the
pol$frer s basiel OHEBE 9T eRPLarPYeBABSr uMREdE NSAGTers Wid S6558M i cul arly

pol ymers ci qsidwidaresesiewhygraganbons, |ike styrene, al pha-nethyl
styrene, methyl styrene <ﬁnd vari ous ot her al kyl-substituted styrenes. 0~
ti:ese, the use C1e%% iRHheCtReprePerred. NeKe PPRYI 24PORNERCPHOHEABY rnay be

used al one oliylm&ONBbIMELONIM ¢bmBthgEidR RLAY| enhgakl xawpsat urated
nononers, such as acrylon=trile, nethacrylonitrile, vinylidene chloride,
vari ous acr ﬁlé-t’@sd%nd conjugat ed dienes like 1, 3-butadi ene and i soprene.

Prefserred pol ymafse Jwﬁyﬁrpo%@o%aﬁwwnﬁn apemst Y5 eN6enagt ¥honi ke
(SAN) 30 copol }g)ers._ Anot her suitabl e class of polyners aye the pol yurea
and pol yur eG#FROHI eI FEFT§ T IR ArdgAt hiCedhdRRSALPBN PeBRibEt sthE

pol yhydri ¢ i GRfel r AT 1881 8l A 0N | £pa ch SQ6¥ANALESa 85 By VRS VL UgETH! 1N

this respect. A very much preferred po J?/m::r is the condensation product
carbon dioxide contain small openings for discharging the
foaming mixture. However, the polymeric particles present

30 in the polymer polyol could readily plug the small

openings in the discharge device. Polymer polyols, 1i.e.
polyols with dispersed therein polymeric particles,
usually contain small fractions of large polymer
particles. As said, these particles could plug the small

35 passages 1n the discharge device, so that at a certain



35 of tr~ethar.oi am ne and toluene diisocyanate (TDI). The WO 001 43443 9
July 2003 di spersed polyner is preferably e=esenc in an anmpbunt ct from5 to
40% by wei ght based cn tctal weig~:t of polyrr,er polyol. In case the

pol ymer is polystyrene or SAN polynmer, preferred anmounts are betwee.”, 1C
a:~d 35% by 5 wei ght, whilst in case of polyurea polymers and gongemsation
product s WP P¥6BHFydr ~. ¢ al cohol anines and aromatic diisocyanates the
preferred anmount of polymer is between. 5 and 200 by wei ght. The pol yner
particles dispersed in_the Jpol ol should 10 have a particle size of not

more than SEPTFCr o-Nej fednyed eht ¥ arfy RBRABSS R pof yefefacts cl es shoul d
have a partddfe $i-Z€2@Rayes 507 1 64 9N oL RIPEAGH &} hsms: MBARS that d:he
pol ymer polyol should contain less than 5 ppm o~ polynmer particles |arger
than 50 mi r30ifed tP WS DURRE © 45! fand} §2 2 facadefe Al U ppE0i 8. theppm or
more) of |argemfard iddes-ae gbfeady: sufnkei et oo hlock the discharge
devi ces of the foam ng apparatuses. The result is a pressure build up,
whith may &dverdsglon af fect foam properties. Furthernore, the runtine is
very short in 20, such a.case. s Qrohi blilpo. geomercially, yiabl e foam
production. Particularly good res~~lts in terms of runtime wefe obtained
when usi ngppdlyyesr pedlyedlss wheirerierrthegsehyhal| panone lefs tnee di speised

pol ymer particl. a_particle. s i exceeds 25 m cron. Mst

pr ef er abl yrgﬁgl?%é“@%&%ﬂ iag’l e“tosi%%%*gc Zs?‘h“?ﬁ%]%rr“é?fgag?i ¢I°6S" ‘does not exceed
20 nzcron. |In Arcderdiagégsuréet bakskne polvwereriqol yelatesedcare essentially
free of polymeric particles raving.a particle size above 50 micron, tl:e
p&roymar po?%SFeISE Eﬁ'rrt égﬁyp30p1airfitgélpgdot§[ef%1reexﬁ%‘§eiﬂogﬁérﬁrttg@é‘ses accor di ng
to the preseamsi sesptietngAnyef skkpat b@dn techni que known in the art for
filtering suspensi ons of smahl particles in a liquid mediumcan be used.
Yet anot hef@hoRE+BEFHEyCBFebBEAI i ﬁ@‘%l‘yﬁé}mpﬁiﬂe&bﬁs @hich are essentially

free of 359D\ ysBEyRARtECLESPBAYhEY @ PALWICIE =5 abeMgrdQifigcron WO
00/434.t3 ~ 9 July 2003 7 ~ - r~ethod for prepari naépol ymer

: [ 7 _.~s by using_.a _
Fol yol s, whef'etf. CHEPH™ sHRPT 18! yﬂeﬁubﬁﬁgilc?l &Sty SordRd APEROF VALY
nasrow pardicl g1 $ry ~En&hstal HUbt 0Bur Buehea tmihed yr e, £ § Ohak AShEACE,
di scl osed in EP- A-:g), 786,480. S The_invention will now be illustrated by the
fol | owi ng xR ECOM €hottds i vt t3 nfl@uid 8&85& 0f™he present invention to

these partjgul a1 eabogh Ny Spr ExAmpL €add Rianwexerineni gl skabst ock foam

unit equi pped with 10 a device for introducing |iquid carbon dioxide into a
f oam f or mA&R3 K al NoVed R ed@ ) i i EeTDR detPce éxepidimetke; rdovaflex is a

trademar k)18, prefid fereghpol ymer polyol was tested. The prefiltered
pol ymer po6lyol contained 10.S w % pol ystyrene particles dispersed in a 15

il yet her "WEBIN HVE RP I OFRUEDF AP FS ROHEG PO Yifts e v Brohei ght  of

3500, an etdhdiens mxide Lontanis UYne bt ye BRE-ap89GLNANL AMEGI A,
functionality of 3.0, and contained less than 5 ppmfilter retentate when
passed ovévexage RaRimal dnat @ratldidardt faFt +@28F6n2 - 20 WA For nul at i on

contai ni ng;; 10Q M RYBMm RelorPl2 3% By JB - 805 4aSoRbWowatiery &) & ddbw
st annous oct 0at e cat al yst
of polymer polyol of polymer particles, whereby the
25 particle size of essentially none of these polymer
particles exceeds 50 micron.

In general, a polymer polyol is a dispersion of a
solid polymer in a liquid base polyol. Such systems are
well known in the art. Examples of such polymer polyol

30 systems and methods for their preparation are disclosed
in, for instance, European patent specifications
Nos. 0,076,491; 0,343,907 and 0,495,551. Polyurea or
polyurethane polymers are also known to be useful as the

dispersed polymer in polymer polyols.



25 0. 25 pbw ami ne catalyst (NNAX A-1;, NNAX is a trademark) 4.0 pbw liquid
carbon dioxide and 1.7 pbw Silicone surfactant (Silicone B9900) was
processed on the slabstock foamunit with [iqu.~d C02 ' 30 device and a

pol yur et hane foam was forned. Measured properties of the foamwere: Density
. 15.6 kg/nB Hardness 40 0 . 2.9 kPa (DIN 53577) Tensile stren%tj‘nuly 2883kPa
and wo o¥OME343 9 July 2003 -sElcngatzor. . 110 ~ (ASTM 3574;"
Conparative Exanpl el Ch a cem‘rercral sl abst ock foamunit equ~.pped with a
simlar ' ig~.:izd CC- d :e sane fornyl ation: as used 5 to 15 20 25

~n Exanple 1 wag'lt"eS“tae’& "’é?iﬁ T‘“h‘ﬁ e RUnBO1HSH R Dot yreP I pBPYBP-&s

used in E ~gapine b cexeepifdl fadt fdisiAgne bhapne ﬁﬂséé%e@qu@m cf the

pol ymer polyol was used. In a standard filtration on a 1% n filter 23 ppm
1/

retertate WRelYEEAd HhEFStfi-s JPoIGAfERT ol FoFl RRénpGreskdhyot hes
formul ati on g8k nkhenrs! 2BSLeGkk S QaM WY tno FaPL dxpi eSIUrE e s | 0, kP was

L SN

observed and a Iarge nunber of "particles was found in the di scha=ge part of
the3d iqui d ebhvdeviecexids andeSUloPyofenthichidhewdbli ee swas-dbbeked.

Conparati ve, Ef@rrgtﬁr%gapshedsw%«lémt AP L Falpl fiole LN sarre

formul ation as 1n was t est ed, except t It contal ned a

pol yet her pbwebgenswbadhof?aa p@laytﬁ:ewlm ydie ﬂhbﬁhen@ pad iydrer partl cI es
were presen h 0 s e pcl

C .-~ was uéslé%igggl? %s%gsgl %X?B/OE he pgﬁ({/lrvrve%tre BFldp*Exk%ég'J‘rllm (a e.
havi ng an %ha¢wbasza5ghg KOHEge aanglkeeod Eﬁ‘rCMEIZJﬁ@ od 320@00an et hyl ene

oxjge content, of  ddi 5 409580 "PY! Bk oBYeLAGS THnctional Lty of 3. Qb
to 6,000; an average nominal functionality (Fn) of at
least 2.5, more preferably from 2.5 to 6.0 and most
preferably from 2.5 to 4.(; and an ethylene oxide content
of from 0 to 50 wt%, preferably 0 to 20 wt%, based on

15 total weight of polyeth:r polyol.

The polymer dispersed in the base polyol, may n
principle be any such rolymer known to be applicable for
this purpose. Thus, suitable polymers include the
polymers based on ethylenically unsaturated monomers and

20 particularly polymers of vinyl aromatic hydrocarbons,
like styrene, alpha-methyl styrene, methyl styrene and
various other alkyl-substituted styrenes. Of these, the
use of styrene is preferred. The vinyl aromatic monomer
may be used alone or in combination with other

25 ethylenically unsaturated monomers, such as
acrylonitrile, methacrylonitrile, vinylidere chloride,
various acrylates and conjugated dienes like
1,3-butadiene and isoprene. Preferred polymers, however,
are polystyrene and styrene-acrylonitrile (SAN)

30 copolymers. Another suitable class of polymers are the
polyurea and polyurethane polymers. Particularly the
condensaticn products of polyhydric alcohol amines and
aromatic diisocyanates are very useful in this respect. A
very much preferred polymer is the condensation product

of triethanol amine and toluene dilsocyanate (TDI). The

(]
()]



When processing this fornulation over the foam production unit, no bl ocking
of the discharge cart of the liquid C02 device was found and a pol yuret hane
foamwas formed. Measured troperties of the foamwere: 30 Density Hardness

40 O Tensile strength 1E.1 kg/nm8 35 1.9 kPa (DI N 53577) 77 kPa and

El ongation . 184 0 (ASTM 3574). Conparing the properties ef thejtigaro03
produced wo 0@ergpar ati ve ~xanple 2 with tnose of the foam produced in WO
00/ 43443 9 July 2003 _ g _ Exanpls 1 it™i% t~ea= that the crocess acccrding
to the present inventicn results in a |lsss elastic :camwth inproved

har dness andimpelrafidatokimength. PCefrarsdtliwec Bxampt e ghoasothat ctfthe

bove 50 m GFON o Sosktt 5 ¥t odnea s ranreiu 1 Aot B Gt s oxde

as bl owi ng agégtl. Iwo woiealdaad pollyme€ L s~ pdolMsS ©rdndk yo 2083N

polymer, preferred amounts are between 10 and 35% by
5 weight, whilst in case of polyurea polymers and

condensation products of polyhydric alcohol amines and
aromatic diisocyanates the preferred amount of pclymer is
between 5 and 20% by weight.

The polymer particles dispersed in the polyol should

10 have a particle size of not more than 50 micron, i.e.
essentially ncne of the polymer particles should have a
particle size above 50 micron. In practice, this means
that the polymer polyol should contain less than & ppm of
polymer particles larger than 5C micron. It was found,

15 namely, that several ppm (i.e. 5 ppm or more) of larger
particles are already sufficient to block the discharge
devices of the foaming apparatuses. The result is a
pressure build up, which may adversely affect foam
properties. Furthermcre, the runtime is very short in

20 such a case, thus prohibiting commercially viable foam
production. Particularly good results in terms of runtime
were obtained when using polymer polyols, wherein
essentially none of the dispersed polymer particles has a
particle size which exceeds 25 micron. Most preferably,

25 the particle size of the pclymer particles does not
exceed 20 micron.

In order to ensure that the polymer polyols used are
essentially free of polymeric particles having a particle
size above 50 micron, the polymer polyol is suitably

30 filtered before use in the process according to the
present invention. Any filtration technique known in the
art for filtering suspensions of small particles in a
liquid medium can be used. Yet another possibility of
obtaining polymer pclyols which are essentially free of

35 polymer particles having a particle size above 50 micron



1. . Process for the preparation of flexible pclyu=ethane foans conprising
the steps of (a) bringing together a polyol conponent, a polyisocyanate
cenpone.”.t, a blow ng agent conprising 'quid 5 carbon dioxide, a suitable
catal yst and optionally ancillary chem cals at sufficient pressure to

mai ntain the carbon dioxide in a liquid state, and (b) rel-easing jtr %03
pressure antOdlo48ting t he ni xture obtained ~n step (a) to react into a
flexi ble 10 pol yuret hane foam wherein the pol yol conponent conprises a

pol ymer pclyol_ consisting of at_least one polyether polyol hav~. ng an

aver age nom nal Df”uﬁt"t‘irb%a?iT?/‘éf“da?“’l‘ebfstef’f.‘%‘\ﬂ P ekt Phérein from 2
to 50 wt % basedrenr otaty wehght 461ofepobgren cpelsyd reofrpedadresi parti cl es,
whereby tze particle size of essential Ié/_none of these polyner particles
exceeds 50 nVEF¥nN3FIPF RISEIGLRoFUFRGELE EERRMMLLN Wil B et R t13) e
s=ze of esseppialihytRone ofdidel psbyner pachigl ©8eexgeeds 20 25 micron. 3.
Process accordi n% toclaiml1 or 2, wherein the polyner dispersed in the
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contained less than 5 ppm filter retentate when passed

over a 41 um filter in a standard filtration.

20 A formulation containing
100 pbw Polymer Polyol
55 pbw TDI-80

4.5 pbw water
0.2 pbw stannous octoate catalyst
25 0.25 pbw amine catalyst (NIAX A-1; NIAX is a
trademark)
4.0 pbw liquid carbon dioxide and
1.7 pbw Silicone surfactant (Silicone B4900)

was processed on the slabstock foam unit with ligquid CO»
30 device and a polyurethane foam was formed.

Measured properties of the foam were:

Density : 15.6 kg/m3
Hardness 40 % : 2.9 kPa (DIN 53577)

Tensile strength : 92 kPa and
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similar liguid CCp device, the same formulation as used

5 in Example 1 was tested ccntaining the same 10.5 wt$%
polymer polyol as used in Example 1, except that this
time the non-filtered form c¢f the polymer polyol was
used. In a standard filtration on a 41 um filter 23 ppm
retentate was found for this polymer polyol.

10 When processing the formulation over the slabstock
foam unit, rapid pressure build up was observed and a
large number of particles was found in the discharge part

of the liguid CO) device, as a result of which the device

was blocked.

15 Comparative Example 2
On the same unit as in Example 1, the same

formulation as in Example 1 was tested, except that it
contained a polyether polycl in stead of a polymer
polyol. Thus, no pclymer particles were present. The

20 polyether polyol used was the same polyol which was used
as the base polyol in the polymer polysl of Example &
(i.e. having an OH-value cf 46 mg KOH/g, a molecular
weight of 3500, an ethylene oxide content of 11 wt% and a
nominal average functionality of 3.0).

25 When processing this formulation over the foam
production unit, no blocking of the discharge part of the

liquid CO3 device was found and a polyurethane foam was

formed.
Measured properties of the foam were:

30 Density : 16.1 kg/m3
Hardness 40 % : 1.9 kPa (DIN £3577)
Tensile strength : 77 kPa and
Elongation : 184 & (ASTM 3574).

Comparing the properties cf the foam produced in

35 Comparative Example 2 with tnose of the foam produced in
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1 10't!109%& 109%& 109& 10%&' 109&
() xample L(ghows tégt the é%egérce o& essentially nc
5 polymer particles having a particle size above 50 micron

1s essential to produce a foam with liguid carbon d:oxide

as blowing agent.
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anggéglﬁifp?r}gigggg% onhgntr g aﬁ?gL flexible polyurechane
foams comprising the steps of
(a) bringing together a polyol component, a poly-
isocyanate component, a blowing agent comprising liquid
5 carbon dioxide, a suitable catalyst and optionally
ancillary chemicals at sufficient pressure to maintain
the carbon dioxide in a liquid state, and
(p) releasing the pressure and allowing the mixture
obtained i1n step (a) to react into a flexible
10 polyurethane foam,
wherein the polyol component comprises a polymer polyol
consisting of at least one polyether polyol having an
average nominal functionality of at least 2.5 with
dispersed therein from 2 to 50 wt% based on total weight
15 of polymer polycl of polymer particles, whereby the
particle size of essentially none of these polymer
particles exceeds 5C micron.
2. Process according to claim 1, wherein the particle
size of essentially none of the pclymer parcticles exceeds
20 25 micron.
3. Process according to claim 1 or 2, wherein the
polymer dispersed in the polyether polyol is polystyrene,

styrene-acrylonitrile copolymer, polyurea or polyurethane

polymer.



