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I nvention The subject invention relates to a nethod of
purifying polyether polyols of non-volatile

' Wf@ﬂhbd ©of Qﬁnfylﬂi$ paD/eiEéS 661616 obrorsiolatie mmaitiést Propyl ene
oxide is a valuable precursor for the preparation of

a%et her yols which are enployable in the
Q&Uﬂéﬁ B’E'@‘@W%et hane foams by reaction with an
|socyanate In general, commercially avail able

or this purpose is of high purity, 15

?ﬂ%g Fﬁgﬁﬁ¢ Pﬁ I mpurities having been renoved prior
to connerC|aI avai l ability by sub- jecting the
pl’mubﬂmemwmtdm rplatebutota methedof puriying polyétbat palyols of non-volatile
lﬁ HAtcsues involving distilla- tion and/or separation

m ot her conponents produced in its preparatory

reactlon or introduced in the purification of the

o yl ene oxi de product itself. 20 Techni ques

sedpiipniof Refadeq Artat ed art are extensive to put the

propylene oxide in this connerC|aIIy acceptable form

s aé){I%e 6{'&5‘% aové?ﬁ:ﬁﬁé Er%chl%‘a M?&eﬁ#réﬁérhﬁ&f 6f‘r?blyether golyols which

I ona aratl on
(346 SRSy ahledn §18 RIOHYIOD SLPOMHTENANE FRRTRAD ARt HH 8 Rocyanate.
tin genérgl) esmmengibltyyRdilzihle propgiene oxide fdri this tougpose lismeofehigh purity,

B&aﬁ%%&%ﬁ%%ﬁnt' enﬁeabﬁ BR ?éfﬁé\}e‘a'bri‘af tocéam’fﬁéﬁia?wéﬂabmtty by sub-

accept

Jestingaa ioRviees Piep ﬁoaéﬁeuwg@aam B aasdnoviRg distla-
fioh\anidfor deparatich froro rothes chmpomerds picdlitad indlsprépevatery reaction or

ﬁﬁtPcFMcE tﬁé tpqﬁflc%%%ﬁhwéwée@%xﬁaesaa@&dt wg&r.col | apse
even t oug

raw materials enployed in the
production of such pol yurethane foam product,
i Techoiduesdistlnsest indl tefaied af ereexiensiveoputitheersopylene oxide in this

Q}‘téffﬁﬂ%r@i?ll ? fébfé forth] 1MB&t-of Hésd Iprodeased nﬁahb@QFﬁIIMﬁ fractionati-
a 1 puta e

A B, bt U BB AR broon
mainier of teehrpqwe ampipyed alopeop Ay camkination, haue hagn successful n the
|predUrEsn BPEaHrherctlip a€ceptali® prbilene biide prdduicts, h@vas noted that cer-

SR ink oy T a8 Syl
ahle piogppne Auide semaastiens WLl semetmes eol lagte pyenthedah the
pawmeﬁalgémptwee lmttae\pmdmk:tld)reoﬁ syeh pblyursthasiei foam| peetiu@§ including

ti&epﬂ%ﬁ@sgm&&&womgnﬁéa%ﬁe&gg%aé ggﬁs exhi bi ting

unst a oamri se oam col - pse,
substantial internal blow holes. This is attributed to
tThe foam\collasel veas atjributablet tp thenpneeénce qi cextéip mopyoletile impurities

éé@l} mﬁﬁE Bop Wﬁb‘ﬂild&aﬁarﬁn@maﬁ?lﬁl é“hpl%)?édfl'iitthéf)re‘ibbraltl@ﬁ%1E the po-
BB skl er B b BV B OEASHRA i commer.
vmauy aanepted)sgemmauonmthehdtlm@m@pmemel asiceplebipytd thecpropylene
"b%ﬂ efd&é%thégo@@éﬁcé'dﬂtﬁe@é Aohedlate fnpudies which led

%o unaccepta e po ureEtR%p\g ?Ja &%&gcts %xhlbltmg unstable foam rise, foam col-
lapse, and/or substantial internal blow holes. This is attributed to the nonvolatile impu-
rity, namely, poly(propylene oxide) (PPO), which has a molecular weight of at least
50,000. This impurity can make the propylene oxide unsuitable for making polyether
polyols to be used with an isocyanate in the manufacture of acceptable polyurethane
foams in certain formulations.
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The purification process is typically followed by
pronpt conversion of the propylene oxide (PO into

wao bh@seessy ed pol yet her pol yols. However, pri orP€DEP2005/002175

conversion, the PO can be shipped or stored in a
vessel, which is made of convefati onal carbon steel.

@Hé\/;ﬁﬂrflcétldhfb?bcébaFé)typlcalﬂe"@/vezﬁhiy pu@tmﬂt ya@ersioreot the propylene

4%(?’03 ,J,nté#{%s desi S’Bg@}hgbﬁﬁ?d%% Ltgrr%r td éb‘?}\{?éfgig the PO can
'WWW or ased inb VRSP WRICyS BAdF IOk EVERlioNgY Falhen gt cConven-
RioadLeirisorPstedls can palalyeé ever ppkyiod f tirhatnd i @ biden temperature, the

187Ash S B AHteBHPAB R Seidhe PPcAMpAS and! of

oam rise, even con lysis of .
such pol yet her pol yol products has failed to reveal
tnesd Copreseialeavailatie ptapyiena okise toheductaoprbdudeepolyether polyols that

aﬁ%ﬂ% ﬁﬁ%thﬂlg p%h/ ﬁ’ér]qutéhg?&wﬁ %mwgﬁé?é’élﬁﬁ rolb\yv ib&A ns@ee@/@n
dhough Q?&‘\‘/?W{j’nﬁ °f|SQ9fé Bgly%tﬂeq [pfgaqi P ﬁg %@3& L%d% feveal the

\peegHnce BPContapinantsythairvealld bel indialive eft poson qualihp feembroducts. [t has
ﬁiﬁl%fé# frféarfhét' ofHe polybia rﬁaﬁi@@ﬂ"orﬁ’ fw réab%xfdemﬁqg@@duced

i vg%@ﬁ%? g iBligredionitSipgngipams win

éwprovad feam He¢ and with fawel blayplhele fermagemer ci al st at e.
United States Patent No. 4, 692,535 discloses a

S5l o PR e A of o
me| oxidleremensiiey being iroan aenertable wrpaﬁc@d At Unitedptates Patent
RRO4v602, 585didciotels @l prycaseapstadingrviih the pmdymnwome!e product suitable

%g%ﬁfé?@%&%m%ﬁ r?eC;ErSBG&JBb of P&I?&Kéﬁ&ﬁy ?omﬁH Igﬁfré’thane

or m
SRATBe R Wes Swhstarally Exoved Tt anptherwise Comeiciayng
@cc@stalble Ipatpyl‘wetdxejePﬁhd»rho mrgimgathé ipolydthee dolpdl famuadn formlng the
f)}ﬂ?é? The adsorbent materials included
t| vat e a on charcoal and at- 25 tapulgite,
either in granular or powdered forns. The quantities
dheds3fopatenitdisatoses fitiering qreperantitingiod BRehwugh@ fixed bed of an ad-

§6Fb’§n? Fhafdrl. 9k JBbBEnEhafeFiQRimtiRied detiPidd E&rbaR, Q',lhbrcoal and at-

e v e o e R Gl b o bo use

peounit wolumeah BG to1B traated are estimaiedial framezbost 000 ta about 0.01
@*Pém& omowof@éana tdddBént pRP grapd @rsﬁrumaéné &0@s, MgthfdoRtict times rang-

RARGBAERUEL B S RS BBEL el oW ARG 3D 5 580 000

taod puesstyesyanging froeraimegphiticde ﬁtl@ﬁl’rﬁtmgsmf@n accept abl e
quantity of PPO. The process conprises con- tacting

A?ﬁgpeé g)ggc!&gg 9@8 ﬁggﬁlb‘éﬁw uﬁnéﬁﬁ%ﬁé&%@ﬁﬁu& %éég'% 6‘7@{ F])g)urify propy-
denaueridesoniaining ANrRAECaniAIe SUatinLPfP @y e Proggss FPMRrises con-
Radtingithe Blopgiehe orideavithel didtbmapeaysydazihdona tiohe antdumbér conditions

%ﬂﬁ\cgﬂgtoqf?egg%% ﬂ@%@?&)ﬁ&h%rﬂﬂ'tbf Sg%epfékéé’fe%lgg Ingaini fhe purifi-
salion YaR 6T ReRspRMRREXeISEl Pd Bt o oG polyginer polyol.
inmpurities after the pol yet her pol yol has been forned.

Wchﬁ‘ilﬁd\? it WiUI®be afvantaleolis &Sproligie RIMSHbE ft pRisiyitg a polyether
‘p@'lygi(pfgxg)wmgq ﬁnqur@%ﬁ%ﬁr&%ﬂg&ﬁ%y @A&o&}@? bQér?Wer@@ “While the
ipioo ey pueiiesahe iprapylena oxidelpyiet tedprmpipg fha polyeikerawolyol, the propylene
oxide may still be contaminated before incorporation into the polyether polyol. There-
fore, if the polyether polyol was purified, instead of the starting components, there
would be a less likelihood of contamination leading to unstable foam products. Further,
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fore, if the polyether polyol was purified, instead of
the starting conponents, there would be a |less

wo pdosodagnd of contam nation | eadi ng to unst abP@r/EPmN/002175

products. Further, WD 2005/095489 PCT/ EP2005/002175 3
it would be advant ageous to pr%w de a net hod of

ﬁ’cUdefld’ bé ﬁd&éiﬁadéﬂu%% prvidea ieihodiot parifying shef Patyethner polyol without

e BloB haburossts sl B8 PufcdtshienbFRLARIIERRs and given

fhat mlyaqarr@msfoam Tgivalationalo) aivAR PolyNSLPOlYS SERSMCS aip substantially
Wmh@éﬂ b)alhle)presdhfcé ¢e PPEX abystbehgircosie treutitifedeiDan aceded basis

fogé]gé %@eokﬂ utilized on an needed basis .5

antageous. BRI EF SUMVARY OF THE

INVENTION 10 A nmet hod of purifying pol yether polyols

of non-volatile inpurities is disclosed. The nethod

i ncl udes the steps of providing a crude pol yether

pol yol having present therein at |east one

non-vol ati |l e i npBRIEF SUMMARYrOFTHE-INVENT#@NO| ecul ar
wei ght of at least 25,000 and contacting the crude

pol yet her poly wi th an adsorbent. The contact.i of
Pereod g LRV PRbEINSE POYPIS DR HRRHIE PR & diblisedh The
lmeilemd inolndes therstepaudffpraviding atcoudadoly@thsspblyol having present therein

f?ﬂérrgdﬂ Yol n‘?ﬁur&)hﬁltﬁ‘g ﬂu#ﬁbﬂﬂér&gé ARlgcLiar RRighnéfRt least

i Deb are.sonasting fe crudsopaier etyel Bt B Ackprah dppgpntacting o
md grabe palyethehpolytids cerdinuediforattimeand wnstey gerditonssuffisiant to ad-

FEPédb%fa?ﬁ:QW‘eﬁl JfQﬁéTh&ﬁVéléﬂe irﬁMrFﬁé@@n@ttﬁe aBsdrbént: NéR, a purified
ﬁBE’Pﬁ'&‘?f {qgﬁ’@ llfj g%/eejagﬁgg?ro@bﬁvadsgﬁbeﬂto fﬁ%\};&%ﬂ?{l Bélyether polyol can

ithgrLibe teactediwitht anaidogyfanpiertd formaypeliterethaae feawg having improved sta-
gfgponent s, such as propyl ene ox- ide. This helps to
ensure that there is a |ess |ikel | hood of

contam nation of the poly- ether polyol and w

rBrausubjeat invastigioprovides tgriaethedfar mavfng 3 myeéagfé??'yol of non-

S/bfah!ehﬂnbuntle'étlﬁétbad of pltrifg&ngmtelmi'tlm:mnpbnegts; sudtha@s propylene ox-

'ﬁ'h% hélﬁ%’ Fc%ﬁ%ﬂ?e fhak {r{e'reeﬁ d IQ?st Iﬁ(%hléf 7 gggﬁw fion of the poly-

,smarpphrakar&wWIArﬁ%ﬁtﬂtum PaIetRe RMRY G RESedAEb G Further,
gw mfetrgdtacogdofg tp mlhelﬁlbjmt myettym purifies the polyetiesrgetyol without suf-
él'gipﬁa gﬁﬁé‘c h%]%é%@gtd ﬁn? 'r%x |f?catlbh d"flﬁé}i’ﬁﬂglr fERYf and allows for
or _“denons nce. E "DE

HeERONGH e Sﬂq@rtmmqugﬁﬁ' CoBRRA 3@@? ormula-
cnbnu’émmpmts”and/mmmrnommamIpbrf@maneadl |y appreciated,
as the sanme be- cones better understood by reference
to the follow ng detailed description when con- |

sidered i n connection with the acconpanyi ng draw ngs
wher ei n: cross-sectional _sche [

e BRIEE BESCRETIONOF 46 SeVERALMENR af THE BRARING

uncont am nat ed pol yet her polyol in an open-topped
aﬂé@é&gﬁfaggpo%g?fr@s%ﬁfj'ﬁgelﬁﬁﬁ/mﬁ%@ @d@?&ﬂﬂr@cia&d, as the same be-
comes better understood by reference to the following detailed description when con-
sidered in connection with the accompanying drawings wherein:

Figure 1 is a cross-sectional schematic view of a polyurethane foam formed from an
uncontaminated polyether polyol in an open-topped container;
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Figure 2 is a cross-sectional schematic view of a
pol yur et hane foamforned in Com parative Exanple 1

wo e@s0gs48ont am nat ed pol yet her pol yol havi ng apCT/EP2005/002175

impurity present therein; 5 Figure 3 is a top
schematic view of the pol yuret‘hane foam forned in

8bad b \fosBXseciishdl Schemdticigineoid palyBetbans foadetdried & Com-

SO e ot NP R 4T e

dhereid; schemati c vi ew of the pol yurethane foam f or med
in Exanple 1; Figure 6 is a cross-sectional schematic

£ bty AR 0B I9 R

Rled: a impurity pre- 15 sent therein; Figure 7 s a
top schermtl c view of the pol yurethane foamforned in

3 b ¥foss? ec%ﬂ;ﬂl Ect%ma%i@ vi:ém%fraep dréth@ne foam formed in Exam-

s sectl o c, vi ew of e pol yur et hane
PJ%HFPBF%W' !eﬁ P % with a puri fied pol yether
pol yol ; and Fi gure 9 is a top schematic view of the

BRI 34 B eE IR i SR Efe o RPmBB AR
provi des a pol yurethane foam and a nethod of purifyin
[Fidure 6ds A erosseiegtional sdhematicwisvaefithe polrethane deam dermggdn Com-
'pﬁriE& @xﬁ&ﬁte@wﬁﬁ’ b)Kab®h ReRRNieasa pdi Véiheri’éblymhbﬂdg a impurity pre-
inc es the step of providing a crude polyether
5618 rhe term crude poly ether polyol refers
generally to a polyether polyol that has the
¥ 9ligh tdpesdhemiatic Viewpdfehe pelpirethane édam fofimed dn Gdmparative Ex-
% her polyol may or nmay not have been formed from
ormerm ally acceptabl e propyl ene oxide (PO . For
the subject invention, the non- volatile inpurity has
Wﬁﬁﬂe 8dsla drdss-sactionay s¢Heeratip wieywoodf the polparethanefodne formed in Ex-
I PO 40 denonstrate the
g %é\?‘}éﬂéf e@?gagﬁsﬁﬁg%l%uﬁ({ and to denonstrate
the success of stabilizing the poI yur et hane foam It
iRgure Sbiea agpscheratic diewheftthe palywethang éam farmedin Bxaropla 2.
be practiced with conmercially acceptable PO that has
not been purposefully contanm nated, but has becone
contam nated since it was purified during shipnent or
storage. The subject invention has purposefully

cont ani nat ed tdl?rAlFlEb DESCRIPTON O PHEIRVERTION

illustrative exanple and 1s not nmeant to be |imting.
WD 2005/ 095489 PCT/ EP2005/ 002175 5 The PO used as the
st arti ng material of the present invention may be

SPe SRR Periiat pedicdsl PoRTSRR A i st e of dithyity poly-

ether polyols of non-volatile impurities for use in forming the polyurethane foam. The
method includes the step of providing a crude polyether polyol. The term crude poly-
ether polyol refers generally to a polyether polyol that has the non-volatile impurity pre-
sent therein. The crude polyether polyol may or may not have been formed from the
commercially acceptable propylene oxide (PO). For the subject invention, the non-
volatile impurity has been added to a polyether polyol formed from the commercially
acceptable PO to demonstrate the negative effects of the impurity and to demonstrate
the success of stabilizing the polyurethane foam. It is to be appreciated that the sub-
ject invention can be practiced with commercially acceptable PO that has not been
purposefully contaminated, but has become contaminated since it was purified during
shipment or storage. The subject invention has purposefully contaminated the poly-
ether polyol as an illustrative example and is not meant to be limiting.
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Hence, the PO may be obtained by the classic
chl orohydrin route involving reaction of chlorine,

w@eopyiase and water to form propyl ene chl or ohpdr/EP2005/002175

whi ch.is then dehydro 5 chloripated with cal cium
hydroxi de to form PO, or alterthatively, may be

qirkP M adedr s thel ating Aatarfal ofthe pleseat invdrition may tgpobiained by any

R Mo B PG gl i r 0
FepcentbafiQ may bealbiain mslagsig ShiorelydpiR reyte iwolving reaction of
%blbhﬁétmdpylm@aXWWm‘er tmfarm propyfene a:hlowhydnnl whishds tten dehydro-

Bﬂﬁéﬂp%ﬁth' JéYc%r?{ ' g&oxbg% fo‘?rﬁtpﬁlor%fteﬂﬁﬁfl\%ﬁrﬁ% be obtained by

s an er treat
saciny BPPYPBR D APIBSS LIKBRATORUS By BF B SRAEY B ¢ Spcied
trmtala:att&lmy Tha ®oobitdined by eitinar of thesaforeentioneshemmeeial methods

W flrgt"‘éjtﬁ’&ﬁ ed ﬂotcoh?éntﬁﬁﬁlrbtfnﬁéﬁiﬂnta'ﬁatreé?ﬂefﬁéé'ﬂﬂld;d& involving

8 UGPSR AP BT BY DI AER U diealing Pl to hereby
Ipr@dwpmvhat bas bgamheretofarg esferred tocaspropyleng,pxide mesting acceptable

eBRInRTtiaVdpRifidatioisal . €. 9. carbon steel, become
contam nated with the impu rity. The non-volatile

npurity has a nunber-average nol ecul ar wei ght of at .
|ltdm§tbe@bdgtﬂnd that BOueswitingdresm aanef the purificgiign methods, may be inher-

@ptly tomaintiatdd R, iok Vndy&hérehﬂfelr duringeremsport deudPRBrage, for exam-

L AR ), £ St Sy i oo

ity t Bresnomvelatije ivepusity hagg Q'A'inE?f QV?&@Q%’BB'GP”'%UG'GBU’“ at least about
P8|co0Daltové DoetpaktizukAy detimental inpuritpisplyprapylene oxide (PPO)

\Aﬂf\ mbér év%{%%l rha}é&ﬂart\gélékgtltog h’?lg?&'ﬁsa(quﬁéﬂons HPre‘ferably at least

Abav, %@%D@Iﬁpqgoms SllarsasmLengh APodq op GO HaoRe. haput be-
O@bwndﬁabqnhmmmmy,ms beligveti #wat dthis oor:tammanslntgyleyes with the
ﬁ&ﬁ 5 go;,h@mé@%&ﬁ ThalSd b PBIDétRbY bé%'é Hé%i\/e@iﬁfbbm such

e SO pol yet hyl ene oxi de
ﬂl?(gmprga@ BEE Suse it is general |y heI d that

PEO of any appreC| abI e nolecular is insoluable in the

?Fﬁa%aﬂ&%h@ﬁé?b{ BQerPdétQﬁmnécEﬁht arﬁﬁhé\ﬁiétnrﬁéntalﬂnbbﬁty may be solu-

bleiokes OES&V%ﬁY' o PO TSy fArbing peBRRRT, Blggnerally hela
At REG otaammnpreceame] mglesylar Hdmmable inttheuaigreagied eduignskpxide
&E@ A30LRAd A thPfistd F@’aﬁérm@oﬂfe ey PO/EOFandont6r Blocked co-

O[Xﬁ]sq; %Elg ﬁ?ﬁ E‘yqﬁﬁa ig? s Fﬁ%é/rﬁ%?d ﬁeﬂﬁlﬁh&e Oi—iowc-;r‘]ver it was
idigeavered that pptyeth@r polyolcorppFRt Pl iKTR 2 EOand 7 n@tﬂ%@t Rjock or -
mandonm 6b-pogn@r Bonthinee sighifitérelyhigher feveisai highemoleeulghweight impu-

5(? "J\FQ & EQaPF‘%b\E’%Y%I that tﬂ%erﬁblﬂ'ft%még Jﬁé‘lfdesé‘mlﬁﬁf%of the high molecu-

\}artwﬁjgnt PPrQ andPry- tléovb@/er,,fp,q glargyithe ﬁ&@%&tq njion will be described

peladetdssingiRPQ odithokihintending te batimited BREtdue t o
intentional introduction for reason of exper| ment al

OB S VRIS S S 0L R SR Begeon o
teixperiraantabeadiationsdi suspected tof ¢antdie RPQ evidanced by $odm instability is
%gﬁfékr?e@ with a’ﬂ barodri? %r'&%ﬂé’é’r’i@&ﬁéde? bRt ufiRichR tPadgofo sub-
STl o ol Sl b ke v hnd iy ccoron
msad@ Polty Stpacs by evejght Pased gy HIGpais Qy w¢|glp.t] qj the grgdgpolyether
pdferibhf fﬁfrﬁb'&’tof:? aAd AosPpréfefably fremaiient.8.t Yhefuantity of solid
ﬁ n %%glrg)p% %%rt lv&}(ﬁje @fg)royémeﬁ' pXﬁ%)HH‘BeQFea@J Wit V88 not only

not
wnth the efficiency of the solid adsorbent t6 absorb |mpurmes but also with the amount
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with the efficiency of the solid adsorbent to absorb
inpurities, but also with the anount WO 2005/ 095489

w5805/ 002175 6 of inpurities present atPCTEPL00FE2175

of contact, as well as the desired contact tine and
re- cover efficiency. Wen thebanmount of adsorbent

6% Rrpuritiel pRARBAthe Eme P dbitact] 8&anede tHaYdesbd Bbntadmin®e and re-

EASH it WD A B chelebn Bl 48Ry hn 5
toyeveight, mage metesial loesessceisathelit paientialysamovssitiohimpyrity more

JaFidyo Theffore, Bk SKillédian B afrembg eleRbloyie dréatepthanGREly weight of

adsorbent by m xing the crude poly- ether
g&‘%@f&%n@th the adsorbent for a period of tinme of from

5to 120 mnutes, preferably from30 to 90, and nost
Mhefrudedabolydtha@mpoliol iscontactetheittt the aidserbentvibyt mixingethe crude poly-

SERAHGE] | B SEagly ARTHERGh 1320k rforay
Jrion) 8@ {o 9 AaHmesh praferaply from 1013 ERG tratmpeptwi thg gdlgorbent
shayl beeeffaated fidemperatures ih the cangeiaf éromt dtmiut 1 0. dolaboutd00°C. In

Qﬁ&é@o@&%ﬁ né‘?t ié‘t&’l?éj?bpgiééi%g 104t ti55eKiIBE 1R Bk aft would recognize

slurry. reat- men [ allo he urity to

Iy adsore 6P beiSsR B GrDA IRRIFEH PR HIoTRL 6T The treat:

imart time, aliotve traalisounibrio exelyanige, adhwede,iabsarbowr|agisorb to the adsorbent.
' | f@émd hy.

TG 11 o LR RO AP et Bl e A Rmagraphy

di at omaceous earth, charcoal, attapulgite, and clay.

Theiadsorbehids apleciedifoneat Ieagione Rkaciygisdinamon diatemangoys earth,

RAkbAl atdpsligie, BNAEIRE! itGs Bibd dpptatiatedtias e ddsbibenb@ay also be

S P S S o o

savered ghat the crode pelyelb9r Polyis Biay Hepugliethwitia these adeorants,
#stelia vedgirdasiow-edid foghationsmd havinhaetirédkigh gisé,awitheut losing large
%Hﬁ)‘ﬂ:ﬂ{ fhe EU@&@%I et q%@hyc?ﬁr{b it RARoN O 'EXE’%JHOHQH useful activated

et on! Ce pt¥ onal usef gl activate calybons or
SAEIORS 8T ShA"Aea s MEIUCR dResebianarbiom ighife, 98 Plagk, qpgenut, bagasse,
oadksavedustpett, poipgail veaste, binod, bareyweies tSpepifiatactivated carbons in-
RiioB CHiddn ioR lgPtliar R8BS, NORITSRERUIG! SctR&icld\@IRAS, prod-
R o VR A S oy
Ginia. Palp &Bdli Raper Comp@oyypzeadyprodustsheirDacae Divisian] IClAMBREGAS, Inc.
Fﬂfugﬁ%ﬁeéc‘ dim&ieRily Xldiab@! dafhn8ihdldy 'F&/XBW feRURABAbon (Calgon

t Di I VE Inc. .

Coreetian apd @%@fﬁ&l%bﬂ%%%ts&a@ap%ﬁ%ﬁ Golkgipion).
Type CAL granul ar carbon (Cal gon Corporation) and
WeBbUighe HdsorBsris Hh?foyé@b ity gl rifeHtibA Prdd¥sRbfithe present invention

Cor por . -30 | : .
et AP ot Bl e RN orf R T kg o e
aulgub Aiaenarmally megaIMendad farsentackpuiligationesre JQ04JP Mesh RVM and
So0/UF RIbE® RVM IThedinatigade ROBUPERVMUS podnll aised aniess higher rates

SRR 55050 Bfsch O, AR BB isRis8a 20 U R

is normal |y used unless higher rates of filtration

Anethee quitabbrlabsorbenth iscdiatomaeedB0FadR, Whith isknoverto tdse skilled in
the art to be formed from a sedimentary rock of marine or lacustrine deposition, and
consists mainly of accumulated shells or frustules of hydrous silica secreted by diatoms
(microscopic, one-celled, flowerless plants of the class Bacillarieae). However, in
chemical terms, diatomaceous earth is primarily formed of silicon dioxide, albeit in a
different physical structure than typically encountered. Impurities typically include other
aquatic fossils, sand, clay, volcanic ash, calcium carbonate, magnesium carbonate and
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Anot her suitabl e absorbent is di atonaceous eart h,
which is known to those skilled in the art to be

wo coosoes48Y om a sedi mentary rock of nmarine or | BCI/EP20051@02175

deposition, and consists mainly of accunul ated shells
or frustul es of hydrous silica’secreted by di at ons

(SHicatees selpble ,salwawd:@igbﬁld méttepWehileestypiphlapestragrapiie analysis on a

GArgﬁgngce gég@@aﬁﬁﬁ Ca(ﬁ% AIF(I) r;k% %ﬂge@ \96 ér?cf %2 In physical
dpRg. drost diafpmacepys sartbﬁ arﬁé}oyﬁfersp h@»@ng; Bleag wuwl@neters ranging

tffomin 20 Yp0.78Intigrofretersnalthoagh aggrpgates carsbé phiaireldihaving 1.27 centi-
'rﬂﬁt’el“ %Eé?? Bowﬁ%'ﬁﬁ% éo»fnﬂbﬁ | e eﬁﬁgﬁe Ca ﬁ‘%ﬁshvVé?é if diatoma-

, CI um carb | um ar ona
6045 698h BSOlLaomPOISRly 68 JOPNV* orads @lﬁf@alaé@%mrb@l -Dri Corpo-
galidrsofaArderimagjani ¢ matter, while a typical
spectrographl c analysis on a dry basis may show Si 02,
MyO, A1203, Fe203, Na20, V205, and T102. In
;ﬂﬁﬁé mng, the pfied-relethiar polyrtis sprrated iam theradspipab s, order to
fseparage iegurified polgdthedpalyat fromsthe adsprbent, 4 fikkeringnéthod is provided

ﬁ% \Eeﬁn&}ecﬁ'n%q E%ém %‘tﬁ W&f&gﬁ%@%ﬁgﬂ&%uﬁﬁl ﬂgh%é‘ﬁgrmed
Hiee POl

e e e tocLera QBRI Shincied i ih cammercially
casall&bleaﬂtamg |t@:tmologuesosnobra3| aFundagkype @prysurg filtbe from Steri Tech-

NoRJgRISR RO YSs 88hddivabld to- éameoh‘@ ERifled ihahé an tﬁa‘t 2 RIB8Y of filtering

f
Smiuts and sl A bbb o S Bl il 5 ey erng
toperatian, tbibedolmweddrefinighvfiliesing fstagmte remeistbe igatiemely fine parti-
fddstering nethod is provided to renove the adsorbent,

with the adsorbed non-volatile inmpurity, fromthe

purified fpoI yet her polyol. The filter nethod enpl oyed
rTﬁ'? fijering:oidbe aitaredaConnued aveukstantialy remoxe |tlaq)aqsorbent and the

frioht\@ratmmpaﬂiyn Frefgradsy, tisafiteriag obthE poeltedygigethégsiol through
tlllé fugdr n&c{)q?éﬁs%‘bﬁ&ucté_c? ﬁnder'éct}r?%g?ec‘of (t ﬂ?o 3 '5tba{ §1 10 t0.50 )psng), prefera-

conhcel va
PR Ogf torti, T bar (1Ado 25 psigdrand e péﬁfafaﬁh/tfmg 7éPé bar (10 to 15
PSigP.OTriBtep of filielingl trecousitied polybther patybl istalso pontimaey for a period of

glh1etc§?rﬂ‘oprg1 tcP@ ﬁB@rlé'tQ Qubdtontl2f Fe%c;\/é"iﬁéja{fé/or?eﬁt'aﬂhﬁﬁb non-volatile
t e I'n art

to renove extrene
(',‘T‘B'é“tyThe fllterl ng of the mixture is contl nued to
substantially renove the adsorbent and the 20

wasy%lﬁd ih§nd QﬂPLHrioP ¥o tné’rsab,eeﬁmém.oﬁ hﬁa)f héttr%'ilé Redértaken the

rucictbh oL A B R el 8o 1 e Liédinvggtion be-

(caoset o 160 ppientigl logsee pEiha-puriigd polyather. polyoband it wasmot advanta-
igeodd MEWEIer, iBRdh HaUNEsUPHIRirlPdbobvEFetha: tite !e@?és 188ges(ckéhe puri-

|

i vyt By et e 6 8 5o
fosses of the pyriied pelyesheraaivel.ithe eyee paiveihar Plyeldsraredilierad through
aststiltdh enidicapribr tdrontactingahatiude pdfyeihappaslydlwiththe adsorbent. As is

§Qnd!aﬁfprh&:cteq8r Hupg d Bél}l]étﬂe Tyo?su gh@ﬁ&ndl @;ﬁpﬁﬁé}ﬁs are used,

@B%a%w@%%ﬁ%t g p%‘qeyeqmngﬁ e lamatien piihe Relyeisy aelyols from
ithiey statting toimponersts Thede dduitional comipoabnis@ss filtered ptitveto adding the

%Héérﬁéﬁ&hbﬁﬂéﬂ ﬂm{erg@ 'Th%'}ﬂe Jikter O&Hﬁleﬁﬂg{/ac%% t under a

tpff%ﬁsupdg Q. %Jog%g b%g Jo SQfepestng)Pz)l%féFqb y fr b7t Bar (18 to 25 psig),
and more preferably from 0.7 to 1 bar (10 to 15 psig).

After completing the pre-filtering, the same filter media is used to filter the purified poly-
ether polyol and the adsorbent with the adsorbed non-volatile impurity. By contacting
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fied pol yether polyol do not occur when the filter
media is reused. To prevent |large |osses of the

w@eosovael pol yet her pol yol, the crude pol yet hepCpBP200$/002175

is pre-filtered through the f'blter media prior to
contacting the crude pol yether®polyol with the
ane orudergolyefiwer ipslyobwitnitharadisprbant thae:gh dite $ameariltey nmduta, the purified

E}RJI ‘?ﬁé? o rEﬂ s@&gfgtlé@@%seg 05@’\9&%5@ eﬁé&%téﬁ’ eregtep ghgaugh the
d‘FSCPﬁ@’ ‘Efdh?éf%i@rp F%PQ P'r'ﬁllﬁrgﬁ he st ar ting

corrponent s. These additional conponents are filtered
oﬁoINF {RGAE f&{l“ re@a‘i’é@b? e\'gjd‘fh@gﬁ!ﬁ‘lfléd’ﬁol?ézthér‘-’;Eolon with at
ekt eoav%@iwef 6 RSty péodpiedl mainerapd Ldegypichlgpaction condi-
fioa$ ¢o kidwn tforthosedskilleddn thetrrt. Garerally, #8tasand/or sorme dther blowing
fﬂfg;@ﬁt 8 mﬁﬁdaépédg WP 8IEr doriventloridpaftekilist 6.1 %&garﬂé fillet§), surfac-

ALt bbb Sobhs ] APk BBppWE fbphil oams exte

piing/less sagl shiirk antierrasdapseandhaving subsigntialy reduced blow-hole forma-
eR: Thkaédcyan é‘i atmﬂyllﬁd!ud&dh ans, afidycidanyardRic Myeddifates charac-

A Ty e HBeo s, Sty MOl e
slisocyreates gog iﬁéﬂhﬁéwnﬁ'fdﬂww isRs¥aNates, p@d@ﬁ@rm thesarganatic polyisocy-
lapars, The potidodydreate Ky Geath ls@oyanatteh@m]hatéh ere-polymer made by

Y,:ga?&ﬂg L'ir¥de9%ﬁm§rdc€omﬁoﬁ§laYmeeth@srs dd? o%sdc?aﬁéié Qﬁth apolyol, that
oG] PQ'XQ@O%’GP%M eplyplasis, "\Wt’ﬁ"% fro 8hut Bk 0

i socyanate in the typically accept ed manner and under

tAﬁﬂ lﬁ@%ra”tﬁé‘ﬁ h@r‘sdé9 es iivh rtehﬁﬁxam Ip: toluene-
‘L nH égwﬁaqaaéemr mi g%tﬁpgaqﬁﬁpﬂaln esz? HE dusocyanate and

dmheaylmedhmie ME@SOWasatee)rgmxturescnf gmwsame ithé mibdyres preferably
%Hﬁtfaﬁﬁ‘ig élﬁﬂft $0 pﬁﬁ§ BY Waldht 23Wor IhIgNeV Y tHSmaiﬁ@ﬂtaﬁ room tem-

PR Be 7Y o BB Rhe BB B A Be Sbd e 3.0-
glirnethyretiphanyinatkanecbd’ @iS@Waﬁgteétrmﬁﬂﬂmchw trifsieeyanate; hexa-

'Mﬁﬁéﬂ@&lfsoayﬁhatd? a3l Mﬂol?lbh@h@f—dlﬂsoc@riafe{ dlutyfenan4-diisocyanate;
R T o T

soc ihclu
PM@Oh@iYI%‘Géi}‘m@%eﬁnd h| gher functi onal i ty
i socyanates, particularly the aromatic polyisocy-

é\ﬂ@qgl‘l%wur@@)%a%lé@ lﬁl;i’&%"i@me%mlon of tHa CPO'%"'G"E?,”G foam, accordmg to

Ii!i?sf(ilgél#b?géé{h’éﬁ'ﬁ'@ %‘19(1'3‘}'9(“'3«5 RS Ce'&*ﬁ" 85&9§§§36’F “‘5" polyurethane foam as
pedsgntsaichensing are\wtededl todilugtrate dndatot lirait thee invention.

pol yi socyanate to pol yol basis, may range from about
20:1 to 2:1. Also illustrative of the isocyanates
Eﬁgﬁgmgﬂ% be enpl oyed are, for exanple: toluene- 2,4-
, 0-Ui i socyanates or m xtures thereof;
di phenyl nmet hane- 4, 4' -di i socyanate and 20
wh Méefaudwmg CameolExémpw IE&emE@satahdq afit Jowipasative Examples 1 and

E?gly[.)l ‘?héﬂe)?h%’rl@\?af%ﬁlfl&%% ¥oﬁ9§%€ﬂeﬁb(ﬁg%oaﬂpe’échl&gm§ e, from a
pgtymtpéﬁglygeqr g{L&Fé\C q{ quyo@ WW and'a glycine co-ini-
tiatedypalyater HeingagiRO wltBrEe) dapﬁamti Inaamg/@Hatoeof &hadit 27.5 and a graft

biyB @yﬁ’lrlﬁhﬁ(?ﬁﬂ‘ybf@é f@ - Winiéh ISCQH i&ggﬁﬂﬁ%?ﬂ/rene graft copolymer

mnt’wﬁ@@éﬂ%eboﬂgggaﬂt ég‘ggcgd "B- di i socyanat e;

butyl ene 1, 4-dii socyanate
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15

25 octyl ene-1, 8-diisocyanate; 4-chloro-1, 3-phenyl ene
di i socyanate; 1,4-, 1,3-, and 1, 2- cycl ohexyl ene

walkiosogisanat es. The fol | owi ng exanpl es il | ust r Bt BEP1085/002175

formati on of the pol yurethane foam according to the
subj ect invention and i|lustra®i ng certain properties.

™ EXARpIRAl Y CoMpaRtiTeERAMES 1, AV INILRBHERAS BddRT Rithe palys A,

RGBSRV A oot BF ERTHG waB et i, MG 188 mouyte
simulated sootamingiion dhatweouideaepr Ethepalyether polyol was formed from con-
RathinseatgianfericoaMideNaFo prepamche iisurfyoedmainmg pofyethee golyol A, a

[ l,. I . ;
SRR B PR 558 )olip o/t nEf ldibcdar weignt PO isolated
foyca pemeeraialisampies@fdRP was gisspivert intyya spivem@ng; addes:ty a sample
oA RECONY 1589 pelyol oTheaduhrent Rifrodudtico ahapelfél sample with the

EBC) o ey ek Wi oHG ol
Hat thesremgpining SUEPORAREWEIedhe ﬂ%vm‘%%?%?f wigigignpurity. This impurity
@6 D88 48 SOUBNEIBXEHVE (0P ration bh7.Beiligtaemsl(neg)f impurity per
ﬁ@[myiér @g H&ﬁ@gpﬁe %olv?ﬁ} gyﬁ/@\a{rwar&@éna%@%fée, ilEEml of solu-

0l yal e, RO Cont rol Exanmpl

Hen. 4 apwily WRHRAPrert fnfathe Sonfiiiategpdliol A for Ex-
ampleatrandCiompatdiire Exeoipte 1,d200 grams (g oppolyal hwas grikecbivith 6 mL
WPSort B vy &PfputiBiionsématiBh epy Bengmexi de. To

prepare the 1 npurity containing polyether polyol A a

5 sanple of non-volatile residue known to contain high

rbe éadlowing tabledistedrrecerspositiong! breakdewn usshie farmgthe foam for each
SPEREApIes af@Pmerestltzms Réigieichndieigia of e bluddadoadded to

a sanple of the PLURACOL(r) 1509 polyol. The sol vent

i ntroduced to the polyol sanple with the PPO was

then renoved under vacuum W thout bei ng bound by

theory, it is believed that the remaining conponents

were the high-nolecular weight inmpurity. This inmpurity

10 was diluted with solvent to have a concentration of

7.3 mlligrans (ng) of inpurity per mlliliter (m)

of solution. The solvent was tetrahydrofuran.

Therefore, in 6 m of solu- tion, 43.8 ng of inpurity
woul d be present. To formthe contam nated polyol A

for Ex- anple 1 and Conparative Exanple 1, 1200 grans

(g) of polyol A was spiked with 6 nL of contam nate
having an inpurity concentration of 7.3 ng/m . 15 The
following table listed the conpositional breakdown

used to formthe foamfor each of Exanples and the

resul tant height and wei ght of the produced foam WO

2005/ 095489 PCT/ EP2005/ 002175 10 Table 1: Formul ati on

for Pol yurethane Foam Pol yol Character- Contro

Conpar ati ve Exanpl e Conparative Exanple
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istics Exanple 1 1 Exanple 2 2 Polyol A- Hydroxyl 32

32 32 32 32 Nunber Polyol B - Hydroxyl 19 19 19 19 19
WOR0ose95489 sol i ds, Pol yol B 45 45 45 45 45 % ReGI/RP2005/002175

solids, 10 10 10 15 15 desired Conposition, pbw

Pol yol A 77.8 77.8 77.8 66.7 68.7 Polyol B 22.2 22.2

2l?ab?e13?orﬁ|u%oﬁfor©dmﬁetharﬁé<ﬁd5arﬁ 41.41.41.41.4

Water 5.4 5.4 5.4 5.4 5.4 Catalyst A 0.08 0.08 0.08

0.08 0.08 Catalyst B0 35 035 0 35 0 38 0 35

IfelcCharacter- | Control |Qemparatiye| Ezampie pGomparative | Example

ggeszs Tot al Resi n Iscgwbq p1. 71 61. 7n§aarﬂa|612 & 2

100 -1l ndasd | cnonse a
T I TUCA lla.L Ul Ul Ul J Ulaad UT .

Pﬁyqlmg&dr gl Ri ?g St abi I(qzt y FJam ei ght rﬁ% 365 33032

MBNE5 335 Fgam wei ght, 560 552 557 N AN A gr anms

[Py dF BASSydr gr H§ NIAX( Mo DEOA- LHg comer cigal Iy 19

F'tﬁ’y ablefr)g*r(nUnlon Car bi de. Cata- 5 Ilyst Ais

r) Bl-1 Catalyst Bis DARCO(r){33 |V _and the

oaisblids, Ralyol B DABGD(r] D@55043| edbh- fommébeial lly 45

o HdsPIdids,” Om[AI oPr pducty. The 19Qcyanat e 455 tolluengs
] | so&yanat e (TD), coenmercially avail apl e from BASF

Fach of tlhe exanples werelforned Using the varts
I;bmpositibnbplmkdom, isted in [fa- 10 bje 1, unden the

rtT o Teqdr Tt ConyT anpt e e ot
m of the mi?% L 69 %,_Q 8 & 66\:'Ze rasi 967
ﬁé)e‘yQi@4 grans and&e] i nat b v@fs? 26&. 9 ¥-3(at [an®33

Grosy-hmier e | ndéx 0#4 110). 1ol yo| Atuas usediif an 1.4
t—of 304§ —gz-gndipoyg— B Ty T armpur
34}8% 1 g The Qll?'?nr‘ ant x)\k/%t/a_s_u“ A rrnf%inf of 5.4

Cajglys A WO 2005/ G58R18D PCPRP20p5/QeB 175 0-08 0.08

Catalyst B 0.35 0.35 0.35 0.35 0.35

Surfactant 1 1 1 1 1
108.23 108.23 108.23 108.23 108.23

Total Resin

Isocyanate 61.7 61.7 61.7 61.5 61.5

100 Index

Isocyanate 67.9 67.9 67.9 67.6 67.6

110 Index

Free Rise Stability

Foam height, mm | 365 330 345 135 335
Foam weight, 560 552 557 N/A N/A
grams

The cross-linker is NIAX® DEOA-LF, commercially available from Union Carbide. Cata-
lyst A is DABCO® BL-11, Catalyst B is DABCO® 33 LV, and the surfactant is DABCO®
DC 5043, each commercially available from Air Products. The isocyanate is toluene
diisocyanate (TDI), commercially available from BASF Corp.

Each of the examples were formed using the parts by weight breakdown, listed in Ta-
ble 1, under the composition heading. In the Control Example, the total amount of the
mix was 690 g. Of the 690 g, the resin was 424 grams and the isocyanate was 265.9 g
(at an isocyanate index of 110). Polyol A was used in an amount of 304.8 g and polyol
B was used in an amount of 87.1 g. The surfactant was used in an amount of 3.92 g,
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11 while the water and catal yst were used as a m xture
of 28.33 g. Polyol A used in the Control Exanple was

wmoedosoewsan nated with an inmpurity prior to forei/RERODHIEN2175

pol yure- thane foam and was known to produce a stable
pol yur et hane foam 5 For Exarrﬂﬂe 1 and Conparative
RtiERhewater ahe chialyst wersnuset agfa mixtureok28\a3 g6Polyg.A G¥ed in the

SEi3EBclings D' oA BT S 13 DK B
wkane feam and Was knaviip rspduss 2 Hable palfuisiiapgifodnwas” used

in an anmount of 87.1 g. The surfactant was used in an

{ I t ,
FebmBle (p0f chuoiRile Eicipl, ble GRFampaHER Miiéceso o. o
tthe680 gxthapeir was 824 arafes and fladsecyanalningg268.9.G (at an isocyanate
?ﬁﬁﬁ(rdfhﬂd). sy AdWaDiisdddn ah {aﬁ’ﬁc{ﬂﬂt o BO4®Y vnd polyar®was used in an

a . .

gt 604" T Syl KRl sPRLIEL 4598wt ne vt ang
satalistavese uped asra mixture aHed-88 De slowever. X eagh obingas examples,
lpefyer & wasroontzgnihdted pe ldgseribet abevd pronto fdBmég the palyusethane foam.
prior to treating with activated carbon, a 1200 g
3 B o ATl VBhofh 5 SR, g s
skantibiydall ofrthe epuaities dolo the agsarbery bpmrqtnrmjngahe poly@ethane foam.
@b@@ﬁcé\&ubﬁor td HBaliRONES SetivARY AR, A 12009 SARRIIéf tRé contami-

FiejioHel i A RGPS el S likpdl fPhose s
ethetert fonprepating polgolp.atios “Gyfovibragrhouss. Fg feongsol Wag used in an
‘élgﬁ%ht of"B§ pHAS By wfeig?at Qaéel@rdrﬁ 0D/pate tgmiigaw doRol A@lﬂd the perlite
S

oty Bl B e 0 e AR Y v
Algssed 20 3,6 pansdy based o300 pards Daweight ¢f-polyohfh MNgxt, the
fcudeqsamct Alvies ietdRBfdugh)a siaribiape phpdrdiltanidr abwut a0 eninutes under
SRt o B0 Y10 PR REHDAAS d NAGIESOLT B bérils Uil water
wastsiinneg by JmowR éngiaedse| Th fligs mediadormeda tliergake that was saved
fortddaitiond! fitteribgn, in an anount of 1.5 parts by weight

based on 100 parts by wei ght of polyol A for about

three hours. The polyol A was then filtered t h
{THe POIYRL 842 R&N troatpd Wi ECHRIECLEATD AN BEOUBRPIoh ATy

nieigit @asedion 00 pantsiny weigbff ofglotyot A Gorkbontthige hotine The polyol A
Sithérflided Qh;?&ggﬁ tH%ﬁltér'FaRe S RFhdve thek@ivatddarbon for 120 minutes

% ur et hane For arat.iye le, 1, a 400

GG VaoLM ohaboL G o d e POV Rrs e Red tomake

e polpargthasefQanper | i t e, and water, as known to those

skilled in the art for treating poly- ols, at 95C for

5f Eomiaritie %‘ﬁ%p@?@ 3o YBTp R e %Sg%ﬁ%‘%{f Bpy6f A da reated
withyoagnesak getitee ape waier castenowinde dhage shilled frathe artder fgating poly-
6, 8095 PREthréNhd@s. Phs iagh¥soMiag ibe@in groamolintAf 1Bsarts by -
YR oSS o7 7 Bars BBt & polyat a 4B ol ieclitelial 0.2 parts
o iwelglHt baged o R PerS B ERIGH OHROIOL &y THE AEr Was tsed @ 3. parts

bR desigha basediom 00 paroby wighDofrpolyidhAt The ipelyol& walsdiltered through

%@ﬁﬁgﬂr ﬁéé%q@ﬁﬁﬂ Lbdik 120 Winstes AR v4RLurM 0t8Bolt 1o mm Hg to

remove the MAGNESOL‘Eand perlite. The crude polyol A was then used to make the
polyurethane foam.

In Example 2 and Comparative Example 2, the polyol A was known to have a high-
molecular weight impurity present therein and known to produce polyurethane foam
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pol yur et hane foam 40 In Exanple 2 and Conparative
Exanpl e 2, the polyol A was known to have a high-

woisoed48r wei ght inpurity present therein andPQIBRIV0S/@02175

produce pol yuret hane foam WD 2005/ 095489
PCT/ EP2005/ 002175 12 that wouFd col |l apse. In formng
et ey colia J;ranm fomaing fher pdiyuesthame foapi festheshexample‘s the total

%W&;gﬁ e g ?‘ﬁs Cﬁ%’e 890 éj thé 'F@snr@% %§5§ tﬂe isocy-
@6&1‘&%{9%5 ?'ﬁdéB@rb*FO%’fD?te ! %ﬁe‘ﬂaﬁ &S%(SH“ ah amount of
261169 and polPél B wag usstin@ol eymunBoi/\m &ged’ he sudactamtovastused in an

%Frbo;.%%f?e 3,82 rng SHE Iwatdrait ddégag,{gem% iSb Pl P 29%7 )

e wat er an al yst were used as
m xture of 28.37 g. In Exanple 2, the polyether poI yol
An Baamplec thedpalyatherdioliob Auesdteateshwithdiatoniaceptiy eartiefo purify the

PBIyBPA, Anonol tﬁé”atlh? with aia%rﬁgcébug lafh ahe ﬁ@@@lwmg @bhted with mag-

h I

(hsarabid oty JSAbi oY Rl FTRG oy b i, a
96 ﬁ)rlthrgeﬁ@u%l'@e ra@grmolgm #sed in gp @é’qlﬂawfﬁ .5 pa@s by weight
BRSEEEH M 00Parts!BE Height fpoRbArindafe peditenadd gsediat 0% ges by

fq?ﬁpgg Mg Q@éér?st Ww%@htg&;ooﬁfgl RO KQ %a@r%%%etfg,ga at’tt 8 arts by
mgrg bpgedion 490 Parts oG of PolRLAMNex hearuda peyalA wasfitered
mlbng‘rlm bxetanaamgdsapebﬁlsaadorcabowmmmrrmse@ndeea ghatuund of about 6-

rr%rﬁgr?ﬁ Qlﬁfék%g ég\ﬂ L@?hé’ pér é{% E'\/\Jaﬁdfa@ str&)tped by
bn@em Methassu e NtoLmawa Tamed ariitergake habwas fed foraddtional
fikéidigSOL(r) and perlite and the vvater was stripped by

known net hods. The filter msdlaformad a filter cake
i,onal tering. The

d f d il
8 PolBrA MR dhertReten wib dRfineneous 8 hin AmayRan {3 pas by
oieight baged ors 100/ pats hyewejpit dipolydl Aforiioee haurss The peliohAtwas then
fAitertd lth(r@h HrreQiitel é‘dk@% Péih‘é\ﬁe thg%t&ﬁéﬂéﬂus/éawﬁiﬁortm@fﬁmnutes under

VG RORT SO ARt Tk M

ablyutetenedoam Hg. The purified polyol A was then used
to make the pol yurethane foam 25 For Conparative

Eé??ghg@%givé Eﬁarﬂﬁ %f?l%]ﬁolyge%é/rgiohél )Q@vc‘as%ﬁ tr%étgatvﬁtﬂ dMtbfaceous
raghe b polyalA was treated VWﬁtf%@Q“eﬁ@' R?F@tﬁn aﬂ%wﬁ%s%s known to those
skilléd mdhe arttfdﬂq:repananmiwrse pee5°Cdopibreeohaurs.athedhégriesol was used
Wér?ﬁmgﬁ c§1 5 Wﬁéﬁ’t&; g’ﬁéfggﬁg gatté‘ bgﬂle%ﬁ?b!molﬁ A and the
eewl%wasxum%att%%p%%w weightRased oo d 09@668%}/&@& opiolyol A. The
wata;iwashmdcht 610 ?B@Ew%mdlght anzwlag@ hoo pﬁr;:al;ypweiggﬂof p‘ZIgg{I;}A Next,
c‘#@&%{bol&gﬂ wﬁg ltéted QT_{d?fJ‘é %e Ard'Wab8r filte? for @Bo nutes
Hadera ydow ﬂSQPBU@ §O s Ha o seioyspe MAGNIESPES B 9? Fifgiend the
Sh/atbrrwaswttmmedlhydmowa mvatbodsn Tofe carbdrupolgel Zowvasriheg use:d to make the
lyg,\é@nar@qzog{lﬁa\lESO_(r) and perlite and the water was

I pped by known nethods. The crude polyol A was then

used to make the .
For each of the above Examples, the processing conditions were the same and were

as follows. The temperature of the components was ambient temperature, 25°C. The
mixer that was used was a Dayton variable speed DC motor mixer operated at 100%
using a 3-inch German mix blade. The resin mix time was 45 seconds at full speed
and was mixed in a 1-quart milk shake cup. The foam mix time was 6 seconds at
2400-3600 RPMs and was then transferred to a 5 gallon payliner bucket, the mix was
poured for 12 seconds.



10

15

20

25

30

35

40

pol yur et hane foam 35 For each of the above Exanpl es,
the processing conditions were the sane and were as

w0 200509889 The tenperature of the conponents waBCHEP108$002175

tenperature, 25C. The mi xer that was used was a
Dayt on vari abl e speed DC not or 13i xer operated at 100%

URHe Qoritrob Example@odiedipolyubdtisal® fodinahatds e arosstsestional sche-

TR ie BF IO o (fsgﬁhonageﬁsﬁaéﬂo@% ¥3Sre tftd Eafd). In other

SR BatuUal JoRT0 SSBDIS ESRICRRTE] HhaCcOraRCe Mﬁgfﬂ%PP@aohEefamp'e
aarfel Fglreonis padctivate feprdsentatiomhtherdok. Ths foguobasea fdanr hdight of

W&S IEXVQO%BP\% Qﬁﬁﬁ%%gpcﬁhﬁ@&rﬂ%% %Zéntlahﬁ frEB%f any internal

oo SYerOpEIL e we%%‘?gnaﬁm% gformgg‘fgﬁ?m Pé?she?@cket The

gsirfaos bf fhe goburethanefoam vFasmmcmtli afichexhibitedsganidestability,
ot her words, an actual foam sanpl e was prepared in

accor dance W|th t he nt ure 1

F e 2 sstats & prass sReanebyiow L FemohurfBnd g ih Compa-

frative Brengyble 1dfav&ga%|mpurIanMeaem@mTEM|We afis 6&]} jew of the

@?ﬁy &ﬁ@%@%ﬁﬂéﬁﬁé@ﬁ%@t é\ll\rg!"\fee@(a?ﬁplélﬂy Ik Bh8F Walds, an actual foam
SPOIRE WS Piasr T getetiaTos i o' Htteet ARl mEHnIE P 3fig Figures 2

[oidyQ aretaneansurate rapiessniation thereafd Teg fieasm hasladeasy height of 330 mm

Setn@ka fobkweihtai'582 3. iRdiathb @it CortfobExarapie} heedm Yieight has de-

t h al
405 B 5 i AT R o ORE st spoar o
3arm aiomgawe\ﬁl@ﬁ ahthe tm&kefp d?%ffémeg tahigures g syrfacs 9 Fhe polyufe
Eraepfioah exhibdis amgidisiitd that [ indicativewd solssurface acitisial  f oam
sanpl e was prepared in accordance with the Conparative

nple 1 and Figure d
P BT R CRORESBGIonaaN PEBATreh AT AP gRRd iBExample
3&@|ngrthe anpliriy filkened freidhe pajol FoRityactateal Gavieont, d-igure 5 is a top

Jew ﬁgl ?%%%r}etftﬁmffmd"iﬁ'aﬁ fnple2f ﬁ'l%tﬁe':r Wdr&@sa‘ﬁ%cmél foam

oam nas

BinRle e ZepaE) 1 SpaBaon TR (5 150 Sl £ i s
Rafeeepnelsgntatnorﬁi‘gtaoé Bhe fdam basd toam beightraf 345 Imnuaed a foam weight

o %B? Q?éiatﬁ/é% He @odtl‘b‘ﬁ Eﬁ&l’hblbt thelibath height Ral &l He®eded about

L ER U355 il e O HoSeas b 5 ol e fosagrocucea
'E"am issbetter Hranthe foagn preducedbiniGanyparativedmample bave kthe im-

f"ﬂ'? mnﬁdveaqmmbwy@m bwne fdaing haafeﬁler fhtérn&loRids than the
| ew o

?mrpr%aca@ PGBl Erarhle T, 1T O FIgBRIR) e Surdh of the

Hoboreiaanasfoam in Smegther,avhichyi dncmaglue @&feweambsyrfa%vaﬁs and a
anére-stabdé foanepr esent ati on thereof. The foam has a foam
hei ght of 345 nm and a foam wei ght of 557 g Rel ative
to the Control nmpl e, the fﬁamh

ht h i
Flaure SJip Tl 1088 SECEDALRN P @e\ta@fyg?ﬁ aneioam) 9*ned in Compa-
daWeeBeambI@? tRat58formedtiramd kenolvn ddméarhioatedpotydlbe figure 7 is a top
feb o ﬁe%ah*?é‘r‘ﬁwéd'lﬁ do?rﬂﬁ‘rétfv@@*ﬁ%lé é‘ In other words, an

i S Ay iy E el Eidmple 4 an
& M $YRPIE S&&m? R schcafes, ith EOTPBlaIVe Ermple? an
\Rigutes Slamd 7tdre an accurate representation thereof. The foam has a foam height of
only 135 mm, because the foam collapsed due to the presence of the impurity. Refer-
ring to Figure 7, the surface of the polyurethane foam exhibits large subsurface and

surface voids. -

Figure 8 illustrate a cross-sectional view of the polyurethane foam formed in Example 2
having the impurity filtered from the polyol A. Figure 9 is a top view of the polyurethane



10

15

foam produced in Conparative Exanple 1. Referring to
Figure 5, the surface of the polyurethane foamis
waewsoiasy which is indicative of fewer subsurPEr&P2005/002175
voids and a 30 nore stable foam Figure 6 illustrate a
cross-sectional view of the pdl“yuret hane foam for nmed

earfrforRdd ih ExkaM %Elelix aniiter varde anizRtuabfoartsdniglewas iprapatred in

%g{;‘t %”%{‘qi‘\& m% gﬁﬁng éjugéjsr %a)rzd g falgef‘aﬁ Qé’c‘xzjxé(tb‘?ﬁ‘-%rggerﬁ%}?on thereof.

Jmnéeammaag foam N@ighk et 335 Mo JR8I&e P SOmRSTEINE SARHIq % the foam
%ﬂ[ Had Rfprodddabcunp4saidue o Eveanphﬁtybemd'emlévmlfrem the polyol A

dia%gpn@ﬂ,saéag@f %ymertﬁgrr&ai@ 684 h&B SR RRfnal gz’% PR Hhuch
@Bpnoagé elatiygeo flap ToRm P r?éN? a'fﬂP fing to Fig-
urag, the shifgew of thie polbmremanfed«mn @ srhdngheroviichés hdlcau\femfrfewer
E?ﬁﬂédﬁa‘cg vb#%d%éﬂéf dtaggqantl surface voids.

ustrate a cross-sectional view of the
poI yur et hane foam fornmed in Exanple 2 having the
de:lertheynvbntl¢mhmbéen<ﬂascmmﬂy@|fer¢nceﬁb@mr%empieéy ambegiment, it

Wllﬁy\é y s@ts'RiHBG inPe %QQﬁétQ&%@@changes may be made and
P2005 g%

seHAeqiReY DA AUty 1 BB R soh 3T Sspdine ffm the scope
at teriovantionwin addiiemriasy maskicaiionsrraay Be mede do adapt gparticular

afGationtd? maena wﬂk&ba@fhdsftﬂ tieOihventibh &vitheatddpaging fioprathe essen-

f 3 I
R L L L T
tiawar emyo@mengdls@mﬂeaﬁ ¢ bastmedaeanjeimplated oy gafrying out this in-
JeAicHYBaERESthe aviehtionWilllisclddecalfl emioditaents filrey withim the scope of

fgeta%%?bgé‘%‘aﬂﬁ it is much inproved relative to the

uced i'n Conparative Exanple 2. Referring to
Fig- ure 9, the surface of the pol yurethane foamis
snoot her, which is indicative of fewer subsurface
voids and a nore stable foam 10 While the invention
has been described with reference to an exenpl ary
enbodinent, it wll be understood by those skilled in
the art that various changes may be nmade and
equi val ents may be substituted for el enents thereof
wi t hout departing fromthe scope of the invention. In
addi tion, many nodifications my be nade to adapt a
particular situation or material to the teachi ngs of
the invention wi thout departing fromthe essen 15 tia
scope thereof. Therefore, it is intended that the
invention not be limted to the par- ticular
enbodi ment di scl osed as the best node contenpl ated for
carrying out this in- vention, but that the invention
will include all enbodinents falling within the scope
of the appended clains. WO 2005/ 095489
PCT/ EP2005/ 002175 15 dains
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What is clained is: 5 1. A nethod of purifying
pol yet her polyols of non-volatile inpurities, said

woredosogs48conpri si ng: providing a crude pol yet heeT/priog®002175

havi ng present therein at |easf_ one non- volatile
impurity with a nunber-average Yol ecul ar  wei ght of at
| Glass 25, 000 Dal - tons; 10 contacting the crude
pol yet her polyol with an adsorbent for a tinme and
under, conditions sufficient to adsorb substantially
MVhaigs ctaimedish- vol atile inpurities onto the
adsorbent; and separating a purified polyether polyol
om
Jrai 1 ﬁ?@ﬁw g St o Ry TRE RRIFEARISY a8 method
ad- sHBRIMNGrom at | east one of actlvat ed car bon,
di at opravidingsa erade polyethar palgol having prassot thetedn aHeaistohay\on-
3. Theoamé el rﬁ;ﬁwﬁl‘?h nﬁﬁfb%hai/é}aﬁé ﬁio[@cihlaY\'W%fgﬁl Bt éth'@as? $§P00 Dal-
of - se&aratlngt e purified 0 pol yet her polyol 1s
furt h®PSdefined as providing a filter nedia to filter
t he achnsadiingdina cruide polyeibenpciyal ndth ancadsotieat for 8 time and under

| mpur édnditfons %Uﬁlbl@nﬂ@fddfsbrbcéub%b(ﬁllb Qll oPfHeMin-vofatileTfburities onto
matho@e%&? % in claim3 further including the

step UP HPFPPEPY the mx- ture of the purified

pol y@enetatlpgawﬂ @maolvﬂaerm fremttheaesPrbert. adsor bed

non- 25 volatile inpurity through the filter nedia to

Subst-3 hgwo\él ars":‘s'é'f’i‘6‘f‘tht|}i1 Elaﬁ'fﬁ ‘?unﬁfe'?%nc dﬁ)‘ﬂ% th8 ‘%tefp of sglecting the ad-

non- vol at

cl ai nfrbgm &iog) &t '%‘é 05? QbaQiWaieF‘IO?H?qnna'aWﬁ?GW P@"é’?}l charcoal, at-
pol y-taptipite, amdlcyay. i s further defined as filtering the

pol yet her ponoI t hrough the filter 30 nedia under a

nres re of

3,5 Db 1
¢ hatmelog & sef fortnn BRkn & iheiate i Sen flsepizghg fhe puriied
filt evolye;ghenmly@umfﬂlrﬂw deftingd aspriowidingd filier MedlmbﬁltBMe@dsorb-

for afeithQfe 8sdrb&®néH-vdlafEirpuriy fomake ?uﬁﬂéd polyether polyol.
substantially renove the adsorbent and

non-vol atile inpurity. 35 7. The nethod as set forth
i4n c| Ehenmsthodiasteet fqrthcm glalrmg further inchugingfthe stepfaf ffittesiniarte mix-

t ??orﬁfé@fggﬁ? yelyot éHogHG AdbdBedht Wlihethg ¥BSbrBed non-
bhe av@i%ueo@nun%abr%g‘"?ﬁeeﬁfﬁ?wﬁa tolupGenfaly PRmBFe (e fefproent
7 wheansl thetnee-voladile imputitye-fil teri ng the crude

pol yet her polyol is carried out under a pressure of of

7 t@ .3 . . DS . .
St eibspeE s setioh itlaighd Whbra o6t A e puritied poly-
cl ai rtherRAYahisfurther defineas fiteriag diye BRlvetherRalyahireygh the filter
pur i -media under a pressure of 0.7 to 3.5 bar (10 to 50 psig).

6. The method as set forth in claim 4 wherein the step of filtering the purified poly-
ether polyol is continued for a period of time of from 1 to 5 hours to substantially
remove the adsorbent and the non-volatile impurity.

7. The method as set forth in claim 3 further including the step of pre-filtering the
crude polyether polyol through the filter media prior to contacting the crude poly-
ether polyol with the adsorbent.

8. The method as set forth in claim 7 wherein the step of pre-filtering the crude
polyether polyol is carried out under a pressure of of 0.7 to 3.5 bar (10 to 50

psig).
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adsor bed non-volatile inpurity after contacting the

weewdooed yet her pol yol with the adsorbent thrpCBEP1008002175

same 5 filter nedia used to pre-filter the crude
pol yet her polyol. 10. The neth as set forth in claim
1 mherein the step of contacting the crude poly- ether

| yoy, 'thhfh% %@ﬁ%kiﬁ Bfaufn 7 fﬂﬂﬂaér fhe%%rfér f%ﬁqdl‘@ne puri-
t d I b

he ﬁfiquqqg@y%tagrmyq HERE R i dia-vefagls lmpuriy
of m aftergohizaeting thd eryxis! golyethdrr@olypbwmmhevadserehBthrough the same

adsorﬁlf;e%wédﬁa Gl th Prb-Mtdr tﬁé;ﬁgae nr&s&em& Bbiydii me of from

5to m nutes. 15 12 od as set forth in
¢claim1 wherein the step of providing the crude poly-'
etther Tpometiodrassehtprilie claim 1 wélesein ithe step of ¢anjadtisg the crude poly-

furth hetd 531V O Hith A%e BdSVYbAHt ROFUFRE: definedl8s Ridki ?iﬁé@frude polyether

pol yo sent therein at | east one o
pol yp‘?%}ﬁ‘a ghgﬁ ébe'g'nd pol yet hyl ene oxide with a

nunber - aver age nol ecul ar wei ght of at |east 45,000
Bal. t omse metholids st forthhodiamh 10 Whateythe e slmkiNgane crude poly-

f0am o8 SR iAo ORI ket A6y Briod & A ot o

acru aving pres
non- vE3G&minu 91 npurity wth a nurrber- aver age rml ecul ar
W€I ght of at least 25,000 Daltons with an ad 25

8% e i o P BT R e BBy i ol

i mpur® 99" R hayiag ﬁ%s’&”b‘@r'ﬂ“ le %’zﬁ'?yaéﬁ Wﬂ‘eé ﬁU}‘% asRy owdmg the
pol yedrhee pdyé&ei pdlyad ratihg pm!;en’rtberﬁn aifleast one of pmjyprngylene oxide

s A 0t B A i

one |‘§% St o produce a 30 pol yurethane foam
havi ng i ncreased stability conpared to a foam prepared

U, N michRdCdF st P8Il trethahe fodth, said method comprising the steps of:

contacting a crude polyether polyol having present therein a non-volatile impurity
with a number-average molecular weight of at least 25,000 Daltons with an ad-
sorbent for a time and under conditions sufficient to absorb substantially all of
remove the non-volatile impurity onto the absorbent;

separating a purified polyether polyol from the adsorbent after contacting the
crude polyether polyol with the adsorbent; and

reacting the purified polyether polyol with at least one isocyanate to produce a
polyurethane foam having increased stability compared to a foam prepared using
the crude polyether polyol.



