1 POLYURETHANE FOAMS 1] The present invention relates to

pol yur et hane foans prepared from pol yester polyols obtained by 5

pol yneri zati on of diol nononmers and diafid nononers, the latter being
synt hesi zed froma m xture of dinitrile conmpounds obtained as

by- products in the manufacture i (g y hydrocyanati on of
but adi ene. 10 2] PoIyurethane#ggﬁggﬁgﬁggﬁi%J y applications.
Mention may be nade, by way of exanple, of the manufacture of soles

for shoes, apnd jal so 4y eﬁ??keﬁ@' eit%h‘g{n -'cqu%@étﬁ%E’_to?] Péggtax‘:gicﬂgn 0

t he applications of these foans, y have to exhibit p [erm ne
properties W% r KRR She TEQ of PRpERTEGE sP@kYPhy nabbpined fby

the synt Besigh18indMe RAloesber @by oS nand rRol ¥h80GHaNAlLSnoROmd RYS,
t he pol yurethane foams used.,in particular i t?e field of, footware
are often obt% netP by Tisi AGINEs bséérbtqrﬁ?sdoﬂ?é:[]s, potyedt e™pbiYidt s of
synt hesi zed dirdmmdilel romEpoEnsis subltadsiegl yasl bi-girethykeneigl yebt,
and diacid r uch_as i:pi ¢ .aci.d. F other,uses, 25 it is

al so possi b%@‘t%(r)]%r?auer%useoﬁf ?agiel%ﬁjél%gsﬁqeer B%Yyolhgdgbcicéliar?ggcﬁornom of
di aci d nonofertadiemsosed of a mixture of diacids, namely adipic acid,
glutariggacid and succinic acid. This m xture of diacids is a
byproduct obtained in _the processes for the manufacture 30 of adipic
acid by oxi #%lon of CySrEidRate. EPaThereadt || exedts dheednaly
find novel ecemawads odfis.prneshicion fasympruimcddlripg pekywet 8aaes1and
in particular pglhyurethan%foarrs in order to gbtal nkhS foans wt
novel propefti edEnd/BIYEShieh tHe 1T5teDF tar tTHF fat eF 7RI 53150
capabl e of pmaeuwniaig spdlepuet Indre sfodars Wit h properties suitable for
t he kn applications. 2 005] The manufacture of adiponitrile, a

maj or chem cal internediate used in particular in the synthesis of
hexanet hyl ef€@dilani nécgeddéagr otacthm (aamomatsidnsy ohe thewef atoame, of

pol yami des) nRy Snaydr ocyanaid g5 of idadi-eng ngenepabes i skr egam of
dinitrile by-products conprising prédom nantly branched dinitrile
conpounds, SGOM1ZE FhfetUif gPhit APBARLELFI tar ey MG IRd 191 ethe
Thi's i xt ur eyefthesascled thaigdl s MEsMEs] 4 Sadbt 8bDedsSyyanates.
distil I%i olinhiun order to 10 estekparatﬁ?it from,adi ponitrile. As th
separatfon ¢anfet B T e hP3iUr BS8F BRakeddd HhaT ritt et
conpounds alfdeldomgr i uswa ek te podpent bbhadheddbyonigirid,e.adSase
006] Sever al iQns laen. pr fo LV ded- val ue

t hese by-prgggcl?tms:ltgr' rriqj)?(bt\'i res. me19§?§§}qseseggglﬁ}é}egtg§gﬂn %yr(??rlogecrilia I ng
t he dinitri PFENEBRBEuNdSUED give PryFRr y oani AésthyAepart g&¥rat, i pand

order to praddeedneidndmeny,angtdy! apediapine 4MID) po¥sed RS APses,
mononer,, i n t he manufﬁcture of . speci fi clnpagglleyam des. This process

requi r &< st afestdf PLFPfiRAATHALC eitthe t HeenePhy! P at FOhYETFE%
or of the npvhybpentahed yd@nedicar deac2b 0 die f Hdunipbsddhese  a

by'prOdUCtSm@&%u%ES%nglgfgcids, namely adipic acid, glutaric acid
and succinic acid. This mixture of diacids is a by-
product obtained in the processes for the manufacture

30 of adipic acid by oxidation of cyclcohexane.

004] There still exists a need to find novel
compounds or products for manufacturing polyurethanes
and in particular polyurethane foams in order to obtain
35 foams with novel properties and/or to widen the list of
starting materials capable of producing polyurethane
foams with properties sultable for the known

applications.



added value in the formof steamor of energy by conbustion. However,
this conbustion can require a treatnent of the gases in order to
renove the nitrogen oxi des produced and,produces carbon di oxi de gas,
which 30 is discharged to the atnosphere. 008] There thus exists a

si gni ficant gamnd ang a peed:LocLind navel ays, of gty ng added.
value to and converting these dinitrile conmpoufds™or ~m Xt ures {'613%
gi ve cheni catheswimpdlundsnishrsddeanebe yaed t ol yse pamd iwhilelr aren  the

economi cal | ys advantageons. 3. Q1AL NG Sfedonpld® Qfnd he RLE8eAttam
invention is specifically to provide a polyurethane tfoam prepared

from pol yest @IS s Wbt chtife SBFTMIREEUASt h &k arPPhyeBLdas bri ab¥
resul ting fromddwy aemviersi aF ofplitied 1énd Urgedéraboyenent 5eP88m  of
branched dinjtr.ile coq¥qynds These pol yur et hane foans%gfve

oroper ties GUlpdratie 15 THOMS ST CHEBHT YIS ob hariet bake. bf PERBCRFfor
art. 10 011]dRoitthiisl eencompdrend sy enticbn ger 0¥+ raesh @l gohocesen ftori Ideor
pr epar ati on Qf, .ef f.aam-qht ai r eact | : t
east one. POl et ara A B At St e [ERVRLPRCRE MaTH 21,18
produced by gePp¥EYdsz- 1B5 abitednsd dibel fvsdAddsetand diaci drAsnontes,
the diaghd RIS GRS MHBloh £@St1 ONen & X Ar e 9f r It 86H dSannot
referred to hereinafter as m xture M the conposition by weight of
which is: m&¥hyl §PUPARFR” aci'dY MIRLXtEES990pD0 &N i nfénakrgle
(ESA) :  0- 30%cagticRineisaci 816AA) (dbrf%sesl?2] aThesmwent | @Fodpsalts@n  of
targeted at Epeopo%éurethane foanms thus prepared. 25 13] In the
mixture of diacids §&§'as di acid nononers, all or part of said

di acids can be in the formof anhydrides. 30 014] Preferably, the

el ght Pt el Ut ar e aerd Ao B e et v 8- gevena
et hyl succi nie€ldgel ava Bsp) too-tivese avantragusts! y0- moO¥% adept c Qe dof
(AA) 1 0-20% tadwant2gRAWsy 131 ¥0Jar&fenating the dinitrile compounds
to give primary amines, in particular in order to
produce methylpentamethylenediamine (MPMD), wused as
20 monomer in the manufacture of specific polyamides. This
process requires stages of purification, either of the
methylglutaronitrile or of the methylpentamethylene-

diamine.

25 007] In dindustry, these by-products are also given
added value in the form of steam or of energy by
combustion. However, this combustion can reguire a
treatment of the gases in order to remove the nitrogen
oxXides produced and produces carbon dioxide gas, which

30 is discharged to the atmosphere.

008] There thus exists a significant demand and a
need to find novel ways of giving added wvalue to and
converting these dinitrile compounds or mixtures to
35 give chemical compounds which can be put to use and

which are economically advantageous.

009] Unless otherwise mentioned, the percentages and

parts given in the text below are expressed by weight.



015] The di acid nononers used for the synthesis of the pol yester

pol yol can al so conprise other diacids, such as adipic acid, phthalic
acids, the mxture of glutaric/succiniclfadipic acids resulting from
the 4 manufacture of adipic acid, or the like. 16] According to the
i nvention, the above m xture Mis obtained by conversion of a m xture
of d|n|tr|Ie 5 conmpounds, referred to hereinafter as mxture N, to
give acids B Qydr olGps so6f tlre AL I@ff@rﬁl@tlma$e@¢oupiﬁfefftm0§ is

m xture N ofs i niftitdde corRoynds, i fo agvaﬁ&@‘ﬁ@?é’@}llé/n@ ff'o?é‘hw grebared
branched dinitrile conpounds separated and recovered_ in e rocess

for 10 t hemdmARAUNSTT S FMiAT T etviduntee h%ﬁ?%%%aw% gtarting
but adi eng. nikflerfhRuss lta/swmmj Bi(@rm)tﬁe Haalnsferﬂs&bwe;ﬂ\l PR E 886 e
152-nethy|g|q%ar§n itri % W on18 8§96 t hyl succinonitrile
(BSN) 1o oPASUEEER AR TY ) P2 SCRAGH f PRt 57 1 L SHOTHELEE nabpese
t 0100% or r egppdnustes heare omanspbiavei esop2@tidd] chimparaktler et of those
diacids is e r.si s S nstituting the
m xture N o?ﬁgﬁﬁitgfﬁﬁug% ﬁ%@ﬁbgﬁﬁg}s%%ﬁtggﬂeggggaﬁgged out by
several processes. By way of exanple, two processes are 25 briefly

described behaw 19, Ageps ding,tar fiﬁ@én‘@{&@e§§ovﬁﬂgsc%v§f§b9§sOf
the nitrile functlonal r oups to carb functional groups is

obt ai ned by fP&action P&E étrlrlot”rl‘PE @&H&Eﬁ&?a@@ w231 g Opggiiged by
hydr oxyl comeeutdonnbeahkienon in a sol vent at a tenperature of

bet ween 80 a 0 eferab bet ween,80 _and 150C. The ammoni a
formed is reﬁnv% q e saFtpgﬁﬁaFﬁggapgtﬁeg ed with an inorganic
acid and thé) dlaa;ml@santormmd ro ey d S mteel anld prestveredy Suchyme 85z -

process §s, FQLneXAMY £ 1 deseshbed LAgF: %@%Edaamﬁ ;;r?eh on o, &lagQE%

095. The basic hydroxyl conpound is an a kal'1 neta dr oxi de
as sodi um hJ@FReXEds, PIRRESTIRE hpdr odgaret oPnteheer?Ftkléfe A@\farﬁh@‘éb@l%l Y,

an aqueous selfetrired afo t AkscbaskeehY dis0Xy] x GOFPOMNd b Somposition
by weight of which is:
methylglutaric acid (MGA): 50-99%
20 ethylsuccinic acid (ESA): 0-30%

adipic acid (AA): 0-50%.
012] The invention is also targeted at the

polyurethane foams thus prepared.

25
013] In the mixture of diacids wused as diacid
monomers, all or part of said diacids can be in the
form of anhydrides.

30 014] Preferably, the mixture of diacids or mixture M
exhibits the following composition by weight:
methylglutaric acid (MGA): 75-95%, advantageously 80-95%
ethylsuccinic acid (ESA): 0-12%, advantageously 0-10%
adipic acid (AA): 0-20%, advantageously 5-15%.

35
015] The diacid monomers used for the synthesis of

the polyester polycl can alsc comprise other diacids,
such as adipic acid, phthalic acids, the mixture of

glutaric/succinic/adipic acids resulting from the



used. The concentration of basic compounds in the aqueous solution is
advant ageously between 5 and 30% by wei ght. The basic hydroxyl
conpound is enployed with an excess of to 20% advant ageously
between 3 and 10% 5 with respect to thé stoichionetric anount
necessary t Q. GOMMENL NG MLl fungli onal arqups to carboxyl
functional groups reac nis carriéd out either at atnospheric
pressure at, advantageously, a tenperature which nakes it possible to

have refl ux OQLf6 10 t bf‘cc%}'d&‘?ﬂ} d Oiheexﬁm&i"% erth@raygg@rmp;;@@f:grg
with renoval of the ammoni a Torned or w t hout reanaI of this ammoni a

formed, whictf wPPFabBedt Tweasenysareian i ssorbebure ofe deattrvhe

medi um  pentdeatpomyshe ﬁaﬂ@rr@a Stb t allre inagr@ani §sachitkt e SN' fugbce
acid, 15 hydrochlorlg h qw? njc acids. e h|b|t| ess
£t R& rI¥RLR

n of
than or equa*io 8¢t TS 9 Iq? |§15&§g gg?%Féo?%l
obtain the cbmphwoxylﬂ]Msacnﬂsth INuteohg dhreitrXier eaMp@mmdﬂl ngsto

anot her 20 peiEs §| Onaye C%”VGFﬁSf‘BBrQ tge ni BEéhéh%H”CtaﬁHdra%l%g

groups to aCI gr oups hi's rocess consists I1n
the nitril eqoamwn@kq?al SgPdupsedf amide J@@%‘ﬁ@n@@ fior ntlg threosiset ufer N,

in or deiototfh%rm ama%f%@%%nds, oand 'Edb%ﬁ%@kﬂh@g thgyam dgsupie

functi onal Gproups to give carboxyl functional groups,” as descri bed
in unpubllsﬁé OCYROR P efe it &Hﬁpﬁéﬁpﬁon No. 06 10302, filed on 24
Novenber 2006. 21] Briefly, according to this process, the

m xture 30 di aci ds is.prepared b¥: a; hydr at i .a corres ondlﬁg
mxture N c r}grll si ng v hygl ut" & oni ¥Til & (aﬁ}é%?’ et V1% udtih

(ESN) and adiopgmiitseisi:e (AAN) to give amide functional groups, and 35
b) hydrptyzing the i Iy .gro Q @l rhoxyk .
functloﬁgl group? m%ghgﬁg&gﬁﬁk E%El%% QQ§N2 QF%ﬁ %aa?grgger nol e of
nitrile functlon&thﬁéuﬁcﬂ@OBétﬁ}&ﬁaﬂESNOﬁ t hefppasénée &£%a strong

inorganic aci d aggapbeaperaturadwhi:ch makes it rpegsikblkg £@ naintain
t he reactlon mediumin the |i UId iaafate The hédroly5|s stage is

carried out i t h"SPRAPARY, byCusi ront3TFBSRBNHBI ~ of O wat EF L RS
nol e of anldmphuncueenal group to be hydrolyzed and an anmount of
strong éﬁorganlc acid, expressed in protons, corresponding to at

| east 1 nol of proton per nole of 10 am de to be hydrol yzed, the
tenper at ure0dflthe Foact i vhxiedeumdki nglidetisisn ned i npoedereto by
mai ntain thegheackiien r&dlm'@oﬁﬁ@uﬁagua:ﬁnékmtﬂﬁ t@lﬂ Car:gxy!

acid formed |s recovere by mai ntai nin e reactio |un1 W t hout
stirring, affa dengerbtine ghéﬁt&PQWﬁﬁ$¥E?tﬁ@nnéﬁ%lﬁﬁrﬁ@@%tOﬁﬁ tihe

di car boxyl i @e&@k@la@&b@és@fest heysalaty foar madinfare sepay i dBes are
settli of thefE tion, gegignh t he upper phase conprising the

carbox?ﬁ? Reiathei Ssgéb Fat 88-°20 023] The di carboxylic acids thus
obt ai ned by these various processes are advantageously purified by

L psuel | L8901 UCR-cRAEEhY CEVSl Bhlgat el stld AlLgn. L el) i

or the like 024] Tt is a pbssible treat’ t I's mxture o
di aci ds by phecessiesl i c,fhlmmu@nnatl poseibs e to sephravé sbrecticmdds

and thus togppdpty ikhereanpesi 'b'yo'}e%)ét‘&%'ngmf q;fhet hﬁﬁ?f(ﬂéJr@o @A@Lge
by the ocesses for the conversion of dinitril npounds scri bed

above. THGED & PRELEsSYAEPXHe COBRLMEE Gi @fOld%td(ﬂrUéél cPes’if?]t‘tﬁéH: in
Eur opean patenta Otéﬁﬁeﬁﬁﬁuﬁén dre lblé‘@ﬁﬁ'eeﬂlt 8QONgH Gt QOOHCQOWJ_&{ﬁéMﬁ e

di aci ds int he an drld o then separatin he anhydri des
by i St | | aBPBHECBy Rhe=ige 150 Gt of b 0GBEGTAR T MR pase A 1SS
separate inTpaeréuIabtameednhwdmedeteﬂ @Uhﬁl$ucmnnnganﬂdjaﬁmﬂ(Hndhe

anhydri de ol adifl¢..ael de Al g OoLecauen AW Xii €. GOUDLLSNO Akl of

concentratlon o] Iglutarlc acid acird f or m
35 process 1s, for example, described in French

application No. 2 902 095. The basic hydroxyl compound
is an alkali metal hydroxide, such as sodium hydroxide,
potassium hydroxide or the 1like. Advantageously, an

aqueous solution of this basic hydroxyl compound is



25] The pol yester polyols are obtained,for

exanpl e, accor di ngt oamanuf act uri ngprocess 5 conprising two stages, a

first stage of esterification and a segg)nd st age of pol ycondensati on.
26] The esterification stage is carried’out by m xing the diacids of
the mxture Mt th il yoloh.hd Alqher ally dhais andigo pakyeiher e

diols, such as, for exam?l e, a mxture of ef yl"ene "gFyco and

di et hyl ene gausstus viialntaadi ol 9 Ak gt s athotwiehed weedt 302 hnd

1.5~ The suliahl e s are 1 A NG @ PUPAONS|SA T DY 5.AT
et hyl ene gl ycolltg,%ml, 4- but anedi oﬁ% bent aéledi(%l HP£ODSHSE ! PO ?H
1, 6- hexanedisICeES1 R Hedan@di 1% 2, 24 R e Bi§aual 8- between 3 and 103,

prfpanﬁd'ﬁog,nﬂiit?n gj@gﬁtﬂﬂ_ hi@b, t%’léi reiiyhpoararalc awb @itsprh@é@é,f d_safhﬁfto
po yet er | Ol S I N chose, romthe rou consi st | ng o | et ene
e e S e e L e R Lo et S L0 0h enaBpRy T
27] The readiuran itcenperqtomes i nThhi sdaatsitorst age cesrdeaduald yeither

i ncreased d;érti ng a[‘ﬂ?os?fh%q_’r' s: (S)E;}eogsﬁg'ée reacti ona?§gmy@%/‘?glgsf anmpl e,

the start of the reaction carried out ‘at a tenpéerature of 160C
to arrive attelpeayiergt Welet RaBesatitt sl the hpegctiadlux 28f

The second stoesfvapl ycandeasahbo8 Listedl rigd pie Mt h addid i 9. Of
a catalyst, such as tetrabutyl 30 titanate (TBT), wth a
concent r at i MY atei ght W 0200394 2wi fH L pBEL T HERPE waieragf of
di aci ds i nvaelhMed. arhiten 20| yoEhed At wOA cherfpierat g e aics 12003 upgerially
pressure of dbet en 10 an 20 nbgﬁ 35 O%QhThegI%ol ﬁester 3}0%3’(” d
obt ai ned i s SRECACES: iYed By THREChYAY oGP REmoBEPERSY Yoo made,
correspondi ag t osttheahligberinérggnod patassi umoifydr exilderper gaatwal of
pol yol {9 cenverthtihe;hydroxyl f i:Qn u .0 .al. i de
functi onal our:c))s, anél thegac'i d#@%‘?;&% ?%ﬁgm%?{gtﬁ%lgllﬁggr%sgrﬁtas ?%e
nunber of eg§f ROANne&essdpy & HAeuPralthzérimgxsfrgslyol . 30]
The pol yester polyol is also characterized by 5 the viscosity and by
its nol ecul %r ﬁei ght. .31] @?vanta eoisl \F/ an additive which limts
or preventsUEfld hydfsl v 070 tARSEERER FEnOEGRAA JroupsCR EORUEEC t o
t he pol yest eripel y@irsstisucthiras theboiixtdes, MOatobrexagplt® another
cyanam ges; rogen. cya i de; i M des; anggenani des; .
i docyanogBas ceso Y B AR FBLoL e R e "o add. TureHEenal
pol yester p@kypebs, taddiciidveésingtiichast apidupee dfuinstradeds casbition,
such as hindgred,aphpesg aphboxhdaptse frafecishardagtsugs the like:
compounds forming the mixture N, in order to form amide
compeounds, and 1in hydrolyzing the amide functional
25 groups to give carboxyl functional groups, as described
in unpublished French patent application No. 06 10302,

filed on 24 November 2006.

021] Briefly, according to this process, the mixture
30 M of diacids is prepared by:
a) hydrating a corresponding mixture N comprising
methylglutaronitrile (MGN), ethylsuccinonitrile (ESN)
and adiponitrile (AdN) to give amide functional groups,
and
35 b) hydrolyzing the amide functional groups to give

carboxyl functional groups.

022] The hydration stage is carried out by reacticn

with water in the presence of a strong inorganic acid,



33] It can be advantageous, in order to nodify the nechani cal
properties of the pol yurethane foans, to add 20 a di spersed
particulate inorganic filler. 34] I\/bnt%on may be made, as suitable
particulate inorganic fillers, by way of exanple, of the fillers

exhi bi ti ng rwtdsclrggs wdh 2 8bze, 9fm5985ft¢a§9e§0pgm mg§ep5%f ﬁ&%%xeof
| ess than 20 °'gm and nore advant agbously still of less than 10

35] Thus, nefHiGn IRHL b8 AEBe %u?lﬁ/gﬁfiéefil I%I’er*éheoprﬁ@\ﬁd’@tes Cf%rﬁed

of al um nosidﬂxecaige 1@<f>r§a1|11@aacllﬂl 3 par teggkabtobbaiviedbynakes it
preC|p|tat|on titaniumo of talcg, of kaplin or of calciu H]
t

of
carbonate, 515 maln%%%‘j‘ AREor&arg1e8 & rHed RRbddrHe
t hese 355i nm’t@atm .c fiHd erlsydrel psesenttage a ds speaseﬂemannet i nwiihi

pol yester p reactin itht | yi o
G sper st on’ it Hor sntecrgy Ll 4 18 B8 KbToPoVEGER (Yoh BPEhe
latter to thd pemjest efupelyenadr goovhe mduhﬁm mdrpdlymsh zadi oanof

9 the pol yesiRhdP#0ke rbhigl $ndk-e@nhessihile té%{;q}ess&%c?elﬁ h?rotons,
inorganic filler in the pol yol nononer before the addition

process for Ct%éfer?é’r%‘lddﬂ%r*eo oftt RE3F6I yedtet pbl PsPLogpmer mole of

advant ageousﬁlmcﬁat idd ,bd Neydrd NPIgHNi thé | téme Caube ST XeHeWrkBAct hén
m xture M of aC| djﬁ hef or e, f.eedi nr?ehé o the Cglf)ci- nmerj zation rocesghe

37] The am)ﬁﬂ?t O i B5rgshi dF598 150 ¢ nid s i on®i N"EhBtPdlyo
t he pol yest ecaptliyol ynedias anlCha xiiugeidd shatke diteci dschsbokpien

accor di ng t%cﬁ*&e £8 é&”%“98c8{re£88r%ﬁ'ﬁaih££,ﬁﬁ' ﬁsg&%d kQa&PE

pol yur et hane Toam concentrati ons “bet ween by wel g
of filler | medAamy stiitheouii ts el il i Tds? cemiber asete q-seaB@; tthen

pol yur eman%eofméﬁ@m?vwlmn &f ecabt alnedreooridi ngct g tahﬁi/or of

conventi onal ~and norma Thus the ester yols of the
i nvention ar&eni )%@3 Cwi Fﬂ f%l oﬁ%ﬂ f%%%%x%d?ﬁ&tédéﬁt 8hd the

20 polyi socytalaaﬁ:&otnn tm@dmresena:eeof @ﬁmmbnéﬁbng mpdisNMyy ageat
and a cat aI %]1 Se 4 %em 2 sce oam form ng agent, of

wat er, hydr ocar E’oan ¢l 6r ofjl uorocar l?gﬁggr 515 hydr of | uor ocar bons, al one
or as a mxture. Water is the preferred foamform ng or bl ow ng

agent. o@0] ohBRti on Ry &E%é%ﬁ%&{l Cgkﬁhgsﬁ§nﬁy'gﬁpéfn£8rtﬁhethese

invention, of tertiary am nes
di azabi cycl 8[3212"1?] oetanes REN, RSN aﬂ@?ﬁﬁﬁﬁ?ﬁyﬁhéxa@rlfled by the

net hyl enedi agae, NNHN i Ned, etiamethyd Py oyl Beation, distillation,
diamne, N, N, N_.N,, N'- Qenhamit hyel di et hyl enetri am ne,

refinihg o

25 024} It is also possible to treat this mixture of
diacids by processes which make it possible to separate
some diacids and thus to modify the composition by
weight of the mixture obtained by the processes for the
conversion of dinitrile compounds described above.

30 Thus, a process for the separation of diacides
described in European patent 0 687 663 can be used. It
consists in converting the diacids into the anhydride
form and then separating the anhydrides by
distillation. By the wuse of this process, it is

35 possible to separate in particular the anhydride of
ethylsuccinic acid and/or the anhydride of adipic acid
and to recover a mixture comprising a high
concentration of anhydride of methylglutaric acid. This

mixture can be used as 1s or after reformation of the



trimet hyl am noet hyl pi perazi ne, N, N-di net hyl cycl ohexyl -

am ne, N, N-di net hyl benzyl am ne, N- net hyl nor phol i ne, 35

N- et hyl mor phol i ne, triethylam ne, tri but yJ] am ne,

bi s(di met hyl am noal kyl ) pi per azi nes,

N,N,N,N -tet r%ﬂ]eﬁ? | et hyl enedi am ne, N, N-di et hyl benzyl am ne,
bi s(N, Ndi et i kyI) adipate, N,N,N ,N -tetranet hyl 1 3-
but anedi am ne, N N- di net hyl - P- phenyl et hyl di am ne, 1, 2-

di met hylim t hyl i | e i r |y
can be used, ch a?ﬂggaﬁb% %IQC cfggg%%ggs Eb"gr go%ﬁ\r“p 1?1%51313 )E;?FI n
di | aur at e, ta%ﬂmléat e, mdlnﬁaphtmnat@ ormﬁ@aﬁaﬂ@pmh@nat progess

041] Ot heg aQQh@fﬁginéﬂ%Wba§t£§Q§|aéoﬁﬁﬂghthhééZ@fa@Qt§B§E§c9£15He
cells, pignents, coloring agents or antioxidants, can

042] The mi xt3d% q ssqcfﬂréictsédiqent‘:@ ®HPTIRGAFC ™0 form t he

pol yur et hane foam and to obt a| n an article with the desi red shape,

such as sol for rrpl e. usti ng the amount
f oam f or m ngl%adent f&stgf(& r?lé‘ ar%&%te oflsvvaf:gFrliEfi j gut by
possi bl e t o mdbtiaion fuhamsdmathdell fcbér ertte demsittums, M owiekanpbéyols,

bet ween, 0. 1 a3, 1g/ CiB,1 20YARYBOCQUS] e elbe&iﬂgf@ 058ANG 0. 5eor

g/ cnB e po yure ane bans ‘of “the inventioh make

possi bl e t o gyeFICe a?t MElEsTEXhPhi 9ty Isuiet aBl BCpt opart @seéhmleae

to those of J1RRNQl i &t haneif0ans 08 df heo PRI+ OFa 8L, Jfn PaTdd Gl aro
t hose obtained wi th pol yester polyols produced fromdiol nononers and

25 adipic ad"d® IFrese properties are illustrated in the foll ow ng
exanpl es. 451]e Aumrtgabtmaes:aqampﬁfet IcﬁSosémefﬁcﬁmstHlee gtoepgtbnsisting

determ toth nda N5353 he3 el o atlon at
br eak, asﬁ’ ed glhé'gre& ng 2 ndara E)Féllg§543 gn]a ]f‘ ?%é?l
strength, néaﬁrm@gkaal@dorodl,ng to, ﬁ.ﬁedst:anaelrldlASTM DBB?dllgéi;hjalel 3-
| nportant. I3 @%gage*a%lpropfrﬁlﬁogéﬁe&lé? ' ”W:%tcr{%'% 1Y SpRIHA N 354

application hus, thé abrasion resistance is m ned accordi ng
to the stan®ds®hErRls35aEe ﬂ?éyﬁﬂ%kaﬁéohﬁrlwnﬁolﬁh%@eﬁlsfr‘f’@&Su‘F]é@i

accordi ng tgrihe sm@rsctlé@wd}%a:ileﬁ SOITPr &65¢ON, SeliiheSPyisne
measure% accqrding to ELh‘i ?}t %ndarg i D%?‘S and thﬁ 11 resi |ence
i s meast? ed %a¢Eq dl‘E‘r‘ilé1 o v He "SEARGRYd CASEM BT 6EEd 10 47] The
advant ages and details of the invention
027] The reaction temperature in this first stage is
gradually increased during the progression of the
reaction. By way of example, the start of the reaction
25 is carried out at a temperature of 160°C to arrive at a

temperature of 220°C at the end of the reaction.

028] The second stage of polycondensation is carried
out with addition of a catalyst, such as tetrabutyl
30 titanate (TBT), with a concentration by weight of
0.003%, with respect to the weight of diacids involved.
The polymerization temperature is 200°C under a

pressure of between 10 and 20 mbar.

35 029] The polyester polyol obtained is characterized
by the hydroxyl number (Igg), corresponding to the
number of mg of potassium hydroxide per gram of polyol
to convert the hydroxyl functional groups to alkoxide

functional groups, and the acid number (Iaz), which



5 will becone apparent in nore detail in the light of the exanples

gi ven bel ow by way of indication and without inplied |imtation.

48] Preparation of diacids froma m'xtu§e N of 10 dinitriles by basic
hydr ol ysi s 49] 108 g of a m xture N of dinitrile conmpounds

ori gi nating fd %)%?c&ro@r?és {#bdhe ganufactyee phyadipepLLLile
hydr ocyanati on of tadi ene are adlged 15 o@er 30 mén W tﬁ st‘i[jr |ng to
560 g of a ISR sUiUMRRIHDxi de sol ution heated beforehand to

80C. 50] The m xture N of d| nitrile conmpounds has the foI | owi ng

conposition | gl utaronitrile

et hyl succi ncPEﬁ/O[]ru l e 1%1?5 %E%Fp@r?]‘[yloj'l et 1 AG 040/@hara0terlzed by
Ther emai Bderﬂkmlﬁﬁ%nmes,pmﬁstm,vams)mmhemmﬂaﬁ wes.ghth 51] The

m xture is subsequently heated in order to obtain a reflux and is
mai ntai ned at this tenperature for approxinmately 7 h. The ammoni a
which is giveillof f ifslweedeumcedland @rappeditie progrbsslomithe or

reaction 30 J,%ympid oned RYqpoi $58150BBL G tddyt | ﬂﬁ‘n&i@niﬁl roups

hydrochloric acid sol utlon This titration makes it possible

det erni ne t He ARAARE o7 Horli R ko BelYyehdi ndwgh @ﬁecéﬁ%%@l@?sr

di ssol ved armamniaxaish 4 heyammuideof splitddged epshexydef upstbonabes;
group 35 corres ond| o the .vari oussdéa s of pH observed during the
titration. Th& Oega?cf’tai”ar‘ﬁenc‘édlaﬂ}h é:ysaﬁ’:? ently cool ed to ambi ent

tenperature and 80 g of water are added before running in 105 g of

98% sul furi id e of ue L i s of rde
of 3. 052] Tﬁ])éazgqueo-l?s?: p gge ?isg(gug%eq%gﬁtaﬁ% g’xt ggctg%l V\ACH} 3%t| Eh
200 ml of MERE Vesdehy Ipaletalbutaddigtifesy @mhm@birhiezebr@@mmbh%es

are conpk nec}a@l%ttl% Mfs%%ﬂ SSubsegedt | ymohst i | hedi 0kfaaddd; 6:8amE

diacids are obtained with a purity, deternined by potentionetric
titration, SEHHEd Ferr oftNes8 159610 053] The mixture of diacids
obtained is distilled in a batchwi se distillation. After renoval of

the first t fractl ns_co r|S|n vol atil e canpounds, the fifgst

fractions cg’%‘g Pi si nd rre‘iaHlyr% u?%}f BL3EPQUAnd 1Bt K ?lfccﬁoni%o%'fc{% 5he
conbi ned i nmecdenitee If gropertsds ret Exanpd bywseithdre cboays outo add
exanpl e, (él, the ;g g;gz)clsré%{ lp%}r%tq;c J1R8 ol rltn%rr%%gllll%t gifjnagtions is used to

carry ou exarrp inal” fractiions forma third mxture
conprising a higher proportion of adipic acid used to carry out

exanple 3. 2B4) Mention may be made, as suitable particulate
inorganic fillers, by way of example, of the fillers
exhibiting particles with a size of less than 60 pm,
25 preferably of less than 20 pm and more advantageously
still of less than 1C um.

035] Thus, mention may be made, as suitable fillers,
of powders formed of aluminosilicate, of silica, in
30 particular obtained by precipitation, of titanium
oxides, of talec, of kaclin or of calcium carbonate, for

example.

036] According to a preferred embecdiment, these
35 inorganic fillers are present in a dispersed manner in
the polyester polyol before reacting with the
polyisocyanate. This dispersion of the inorganic filler
can be obtained by addition of the 1latter to the

polyester polycl or to the medium for polymerization of



054] A second batch of m xture of diacids was nmanufactured according
to the above procedure. A portion of the m xture obtained after
extraction of the MIBEsol ventwasdi stil | gdi naconti nuous 25
distillation; the distilled fraction, after renpoval of the volatile

conpounds, r exgnmp il t :
undi stilled port ”?%gy%gtéﬁe%l%ﬁgre of idgaéllgg %ssts{}g)el {11%5 cg%? “out
exanpl e 5. JND55]TREGARBAPSSIEPENS Thythiei gRL Vel menope dwsfedt tikes

of diacids %&Pﬂﬂﬂﬁﬂ %l@oveh@r?ﬁt@% | Botabtgel el ocdakl e ok 8Re
Conmponent s Ex 2 Ex. 3 Ex thgnggl utaric acid, %b \/\/elght

91.5 93 85 837319’%9?:99: Et RPL¥GEci niMlo i 2088t agpoysey  still

5 1inorganic filler can be mixed with the mixture M of

diacids before feeding to the polymerization process.

037] The amount of inorganic filler in the
suspensicn in the polyol, the polyester polyoly or as a
10 mixture with the diacids is chosen according to the
concentration of inorganic filler desired in the
polyurethane foam. Thus, concentrations between 1 and
80% by weight of filler in the mixture with the diacids
can be used.
15
038] The polyurethanes of the invention are obtained
according to the conventional and normal processes.
Thus, the pclyester polyols of the invention are mixed
with optionally a chain-extending agent and the
20 polyisocyanate in the presence of a foam-forming or

blowing agent and a catalyst.

039] Use may be made, as foam-forming agent, of
water, hydrocarbons, chlorofluorocarbons or
25 hydrofluorocarbons, alone or as a mixture. Water is the

preferred foam-forming or blcocwing agent.

0407 Mention may be made, as catalysts suitable for

the 1invention, o¢f tertiary amines, such as 1,4-

30 diazabicyclo[2.2.2]octane, N,N,N’,N’-tetramethylhexa-
methylenediamine, N,N,N’,N’ —-tetramethylpropylene-
diamine, N,N,N’,N’ ,N”“-pentamethyldiethylenetriamine,

trimethylaminoethylpiperazine, N,N-dimethylcyclohexyl-

amine, N,N-dimethylbenzylamine, N-methylmorpholine,
35 N-ethylmorpholine, triethylamine, tributylamine,
bis (dimethylaminoalkyl)piperazines, N,N,N’,N’'-tetra-

methylethylenediamine, N,N-diethylbenzylamine, bis(N,N-
diethylaminoalkyl) adipate, N,N,N’,N’-tetramethyl-1,3-
butanediamine, N,N-dimethyl-p-phenylethyldiamine, 1,2-



7.6 13 % by wei ght Adi pic acid,% by weight 0 7 15 4.5 4.5

056] Preparation of the polyester polyol 57] The m xtures of diacids
defined above in the 5 table are esterified by addition of a m xture
of MEG and DEG gl ycols according to an 10EGQ DEG ol ar ratio of 60/ 40,
t he gl ycol /dj.aci | ar. ratio bein .30, After_esterification, . the
oyt | sat (U ST D e 1 Sy L Gk t RO of It 031 5kRg
of tin catalOtdter atat@lgpproxcamt éley A66E, f cxu@ppracxi orgehymdBahlic
58] The 5 p oly oht ai ha sic QEH% I .
characteri s?%%ng)soé%hsgt edgll)?l t%b}faéﬂ);%bel éégvp&tl]gl?‘g%l e CgLC‘L 0 af/%ﬂ ertlrl

pol yol Ex.1d®eate, cobalt naphthenate or lead naphthenate.

5
041] Other additives, such as regulators of the size
and shape c¢f the cells, pigments, coloring agents or
antioxidants, can be added.

10 042] The mixture is injected into a mold in order to

form the polyurethane fcam and to obtain an article

with the desired shape, such as socles, for example.

043] By adjusting the amount of foam-forming agent,

15 for example the amcunt of water, it is possible to
obtain foams with different densities, for example of
between 0.1 and 0.9 g/cm’, advantageously of between 0.2
and 0.5 g/cm’.

20 044] The polyurethane fcoams <of the invention make it
possible to produce articles exhibiting suitable
properties similar to those o¢f the polyurethane foams
of the prior art, in particular those obtained with
polyester polyols produced from diocl monomers and

25 adipic acid. These properties are illustrated in the

following examples.

045] Among these properties, the tensile strength,
determined according to the standard DIN 53543, the

30 elongation at break, measured according to the standard
DIN 53543, and the tear strength, measured according to
the standard ASTM D3574-95, are important.

04¢] Other properties are also important for certain
35 applications. Thus, the abrasion resistance is
determined according to the standard DIN 53516. The
shrinkage during molding is measured according to the
standard ASTM D3851, the compression set (CS) is
measured according to the standard ASTM D395 and the



Ex.3 Ex.4 Ex.5 Reaction tine(h) 13.3 14.9 15.1 19.4 15.2 Yield (g
pol yester polyol/g acid 1.43 1.40 1.42 1.33 1.34 Hydroxyl nunber (ng
KoH g) 58.7 57.5 58.9 65.9 59.4 Acid mﬂber(rrg KOH g) 0.60 1.0 0.58

10

15

20

25

30

35

resilience 1is measured according to the standard ASTM
D1054.

047] The advantages and details of the invention
will become apparent in more detail in the light of the
examples given below by way of indication and without

implied limitation.

048] Preparation of diacids from a mixture N of

dinitriles by basic hydrolysis

049] 108 g of a mixture N of dinitrile compounds
originating from the process for the manufacture of
adiponitrile by hydrocyanation of butadiene are added
over 30 min with stirring to 560 g cof a 15% agueous

sodium hydroxide solution heated beforehand to 80°C.

050] The mixture N of dinitrile compounds has the

following compositicn by weight:

methylglutaronitrile (MGN): 84.2%
ethylsuccinonitrile (ESN): 11%
adiponitrile (AdN): 1%

The remainder to 100% corresponds to various

impurities.

051] The mixture is subsequently heated in order to

cbtain a reflux and is maintained at this temperature
for approximately 7 h. The ammonia which is given off
is recovered and trapped. The progress of the reaction
is moniteored by potentiometric titration with a
hydrochloric acid solution. This titration makes it
possible to determine the amount of sodium hydroxide
remaining, the amount of dissolved ammonia and the
amount of salified carboxyl functional group
corresponding to the various Jjumps of pH observed
during the titration. The reaction medium is
subsequently cooled to ambient temperature and 80 g of
water are added before running in 105 g of 98% sulfuric

acid. The pH of the aqueous solution is of the order



0.15 0.47 Content of water(% 0.04 0.04 0.06 0.05 0.06 Viscosity,
nmPa.s, at 35C 3540 3252 3306 2927 3384 59] Preparation of the

pol yur et hane foans 20 60] The polyuretg%ne foans are obtained from
the 5 pol yester polyols described above“ n table 2 (exanples 1 to 5)
and by mxin :$e products listed in table 3 below, by injection of
t hese produc ‘nto an 25 injection nolding nmachine and formng in a
ol d according to the conditions shown in table 4. The 14 NCO OH

| ti 1.02 t | | |
of oxaml e 35 og ¥ ¢ rtsaiey Phpdsg nd3P SubsgiylhLo” pRELRRLKD
of exanpl e aidhd D). 96mﬁ§r2pﬂe1%blyélM@ﬁEex@nqﬂhykitq%ﬁﬁQUGyl Eﬁh?g by

weight 5 at 40°C. The organic phases are combined and the MTBE
is subsequently distilled off. 141.6 g of diacids are
obtained with a purity, determined by potentiometric
titration, of the order of 98.5%.

10 053] The mixture of diacids obtained is distilled in
a batchwise distillation. After removal of the first
top fractions comprising wvolatile compounds, the first
fractions comprising methylglutaric acid and
ethylsuccinic acid are combined in order to form a

15 first example used to carry out example 1, the
combination of the intermediate fractions is used to
carry out example 2 and the final fractions form a
third mixture comprising a higher proportion of adipic
acid used to carry out example 3.

20
054] A second batch of mixture of diacids was
manufactured according to the above procedure. A
portion of the mixture cbtained after extraction of the
MTBE solvent was distilled in a continuous

25 distillation; the distilled fraction, after removal of
the volatile compounds, was used to carry out example 4
while the other undistilled portion of the mixture of

diacids was used to carry out example 5.

30 055] The compositions by weight of the various

mixtures of diacids described above are shown in table

1 below:
Table 1
35
Components Ex. 1 | Ex. 2 | Ex. 3 | Ex. 4 | Ex. b
Methylglutaric acid, 81.5 93 85 87.9 87.9

% by welight

Ethylsuccinic acid, 8.5 0 0 7.6 7.6




% by wei ght Pol yol 100 88.73 MEG 10 8.87 Water 0.8 0.71 Dabco DC

1027* 0.56 0.50 Dabco EG* 0.84 0.75 Dabco DC 3043* 0.3 0.27 Dabco DC
3042* 0.2 0.18 | socyanat e prepol yner,l%ol d under the nane El astopan
SP 8020 by BASF

% by weight

(2]

Adipic acid, % by weight 0 7 15 4.5 4.5
056] Preparation of the polyester polyol
057] The mixtures of diacids defined above in the

5 table are esterified by addition of a mixture of MEG
and DEG glycols according to an MEG/DEG molar ratio of
60/40, the glycol/diacid molar ratioc being 1.30. After
esterification, the polymerization reaction is carried
out, after addition of 0.03 g/kg of tin catalyst, at

10 approximately 200°C for approximately 13 h.

058]) The 5 polyester polyols obtained have the
physicochemical characteristics collated in table 2
below:
15
Table 2
Polyester polyol Ex. 1 | Ex. 2 | Ex. 3 |Ex. 4 [Ex. 5
Reaction time (h) 13.3 14.9 15.1 19.4 15.2
Yield (g polyester 1.43 1.40 1.42 1.33 1.34
polyol/g acid
Hydroxyl number 58.7 57.5 58.9 €5.9 59.4
(mg KOH/g)
Acid number (mg KOH/g) 0.60 1.0 0.58 0.15 0.47
Content of water (%) 0.04 0.04 0.06 0.05 0.06
Viscosity, mPa-s, 3540 3252 3306 2927 3384
at 35°C
059] Preparation of the polyurethane foams
20
060] The polyurethane foams are obtained from the

5 polyester polyols described above in table 2
(examples 1 to 3) and by mixing the products listed in
table 3 below, by injection of these products into an
25 injection molding machine and forming in a mold

according to the conditions shown in table 4. The



(% NCO - 20.8) * Products sold by Air Products & Chem cals Table 4
Tenperature of the polyol 40C Isocyanate prepol yner tenperature 35C
Rot ati on of the head m xer (rpnm) 7700 qblding tenperature 50C Density
of the nolding 0.45 g/cnB Renoval tine £ nin 061] The properties of

t he pol yuret oans_ 15 obt ai ne %gte m ned. ac orgin to.th

St andar it zed G bR T b Hhobe)Anth b 6 6okt hied Th FABIE'S T1s

bel ow. Tabl el 0 for the polycl of example 2, 0.98 for the polyol
of example 3, 0.99 for the polyel of example 4 and 0.%6
for the pclyecl of example 5.

Table 3

Q

Parts by weight % by weight
Polyol 100 88.73
MEG 10 .87
Water 0.8 .71
Dabco DC 1027* 0.56 .50
Dabco EG* 0.84 .75
Dabco DC 3043+ 27
Dabco DC 3042% .18

Isocyanate

o O O o |O (o

prepolymer, sold
under the name
Elastopan SP 8020
by BASF
(% NCO = 20.8)
* Products sold by Air Products & Chemicals

10
Table 4

Temperature of the polyol 40°C

Isocyanate prepolymer 35°C
temperature
Rotation of the head mixer 7700
(rpm)

Molding temperature 50°C

Density of the molding 0.45 g/cm’

Removal time 4 min

061] The properties of the polyurethane foams
15 obtained are determined according to the standardized

methods described above and are collated in table 5



Ex.1 Ex.2 Ex.3 Ex.4 Ex.5 Tensile strength kgf/cn2 (DI N 53543) 52.9
45.6 49.7 50.8 56.2 Tensile strength kgf/cn2 (DI N 53543)after 7 days
at 70C 52.35.7 44.22.7 55.82.6

below:

Table 5

EIonga%ion kgf/cn2 (DI N 53543)

Ex. 1

Ex. 2

Ex. 3

Ex. 4

Ex. 5

Tensile strength
kgf/cm?
(DIN 53543)

52.9

45.6

49.7

50.8

56.2

Tensile strength
kgf/cm?
(DIN 53543) after
7 days at 70°C

52.3x5.7

44.2x2.7

55.8x2.6

Elcngation
kgf/cm?
{(DIN 53543)

297

3286

231

289

310

Tear strength
kgf/cm?
(ASTM D3574-95)

14.4

16.9

14.5

16.7

19.3

Abrasion
(DIN 53516 force
10N)

380/353

310/336

280/302




297 326 291 289 310 Tear strength kgf/cn2 (ASTM D3574-95) 14.4 16.9
14.5 16.7 19.3 Abrasion (DI N 53516 force 10N) 380/353 310/ 336 280/ 302

16 Abrasion (DIN 53516 force 5N) 1082016

Abrasion 108£20 10330 75%10 116%20 87+5

(DIN 53516 force
5N)
o | 15-25 15-25 10-20 12-15 8-11

(ASTM D-395) (%)
Resilience 22 26 25 i3 12

(ASTM D1054) (%)
Bending fatigue >150 000 | >150 000 | »>150 000

test
(cycles)
Initial hardness 44+1 53%2 47+1
{DIN 53545)
Hardness after 4320 44%1.5 46+] 52%£1.3 51.8zx1

7 days at 70°C

{DIN 53545)

062] Table 5 reveals that the 5 polyurethane fcams
prepared from polyester polyols in accordance with the
5 1invention (examples 1 to 5) exhibit a level of physical
properties which are high and comparable with those of
the polyurethane foams normally used in industry, in

particular in the footwear industry.



10330 7510 116+20 97+5 CS (ASTM D-395) (9% 15-25 15-25 10- 20

12-15 8-11

Resilience (ASTM D1054) (% 22 26 25 13 12 Bendi ng

fatigue test (cycles) >150 000 >150 00q7>150 000 Initial hardness

10

15

20

25

30

35

CLAIMS

1. A polyurethane foam, characterized in that it is
capable of being obtained by reaction:

a) of a polyisocyanate and

b) of a polyester polyol obtained by polymerization of
a mixture of polyol monomers and diacid monomers, said
diacid monomers being composed of at least one mixture

M of diacids exhibiting a following composition by

welght:
methylglutaric acid (MGA): 50-99%
ethylsuccinic acid (ESA): 0-30%
adipic acid (AA): 0-50%.
2. The foam as claimed in clilaim i, characterized in

that the mixture M of diacids exhibits the composition

by weight:
methylglutaric acid (MGA): 75-95%
ethylsuccinic acid (ESA): 0-12%
adipic acid (RAA): 0-20%.
3. The foam as claimed in claim 2, characterized in

that the mixture M of diacids exhibits the composition

by weight:
methylgiutaric acid (MGA): 80-95%
ethylsuccinic acid {(ESA): 0~-10%
adipic acid (ARA): 5-15%.
4. The foam as claimed in one of c¢laims 1 to 3,

characterized in that the diacids of the mixture M are

partially or completely in the anhydride form.

5. The foam as claimed in one of claims 1 to 4,
characterized in that the polyol monomers are chosen

from the group consisting of diols and polyether diols.

6. The foam as claimed in any one of the preceding
claims, characterized in that the mixture M of diacids

is obtained from a mixture N comprising 2-methyl-



(DI'N 53545) 44+1 532 471 Har dness after 7 days at 70C (DI N53545)
430 441.5 46+1 521.3 51.81 062] Table 5 reveals that the 5

pol yur et hane foans prepared fron1po|yeakfr polyols in accordance with
the 5 invention (exanples 1 to 5) exhibit a |level of physical

pr oper L1es by ey A& LGl andconpar abl.e, W LB Lhose ol Thec o
pol yur et han oans normally used 1n rnadustry, in par%lcul T h tRée

f oot wear i ndsstranitilizlCl ARNE) 1.0y pokgaképhanet floam hetmirachgdirzadtlin
that it is capahlePfihekpyuebbai ned pysreaehioni éaaQeﬁﬁefbture of

pol yi socyanate and b) of a polyester polyol obtained by
polynerizaﬂhﬁ?Wﬁeﬁigﬁ>&Qﬁeébﬁ ExﬂEﬁmoﬁ%zo%%rEh%nﬂm@P%é?dfﬁéﬁéﬁeﬁ§?

sai d di asi d renaneis deidie GMmosed Ohat ieastarone Jfganuice aMief.
di acids exhibiting a foll owi ng conmposition by 10 weight:
met hyl glutaric acid (MGA): 50-99%
7. The foam as claimed in any one of claims 1 to 5,

characterized in that the mixture M of diacids 1is
prepared by:

10 a) hydrating a mixture N comprising 2-methylglutaro-
nitrile (MGN) , ethylsuccinonitrile {ESN) and
adipeonitrile (AdN) to give amide functional groups, and
b) hydrolyzing the amide functional groups to give
carboxyl functional groups.

15
8. The foam as claimed in claim 7, characterized in
that the hydration stage is carried out by reaction
with water in the presence of a strong inorganic acid,
by using from 1 to 1.5 mol of water per mole of nitrile

20 functional group to be hydrated in the presence of a
strong inorganic acid, at a temperature which makes it
possible to maintain the reaction medium in the liquid

state.

25 9. The foam as claimed in claim 7 or 8, characterized
in that the hydrolysis stage 1s carried out, with
stirring, by using from 1 teo 10 mol of water per mole
of amide functional group to be hydrolyzed and an
amount of strong inorganic acid, expressed in protons,

30 corresponding to at least 1 mol of proton per mole of
amide to be hydrolyzed, the temperature of the reaction
medium being determined in order tc maintain the

reaction medium in the liquid state.

35 10. The foam as claimed in one of claims 7 to 9,
characterized in that the dicarboxylic acids formed are
recovered by maintaining the reaction medium, without
stirring, at a temperature greater than the melting

point of the diacids and/or the salts formed in order



et hyl succinic acid (ESA): 0-30% adi pic acid (AA):0-50% 15 2. The foam
as claimed in claim1l1, characterized in that the m xture M of diacids
exhi bits the conposition by weight: meé@yl glutaric acid (M3A): 75-95%
et hyl succinic acid (ESA):0-12% 20adi pic-acid (AA):0-20% 3. The foam
as clainmed in clai,m?2 terjized in.that the m xture. M of_ diacids
exhi bi t s theﬂ%o#%%tpggggfﬁ%\%ei%}%%:%ﬁ%gtaﬁ%o& LBy SR ot 26k

( MGA) : 80- 95% < Hyl udes di wraci ke (BSAY Y 0PH8Sk adPppriatnd ¢hd) dbatsels
4. The foammpsi ¢ aldpd-dqppne of claims 1 to 3, 30 characterized in
that the diacids of the mxture Mare partially or conpletely in the
anhydride form 5. The foamas clainmed in one of clains 1 to 4,
characteﬁizad,inuﬂ?agbem Qﬂéy@uﬁﬁmaﬁn&hﬁ_@ré C@gSQ¥ﬁ§§$ﬁr@nH&helo,
group consi stin i ol s and pal yet her diols, : e foam.as, .
clained in a%ﬂf%r?g[eorflzteﬁg plrrbcetg?‘?thg cfﬁ?a‘? mE ¥ harGct Bri 2&d H]ﬁn%ﬁﬁtlthe
m xture M ofcadipagird®s | $sobt aiingdhAer ore st idir € rdmc anyr i sraxgess for
2- et hyl - | ut jArd (MAN),- et hyl I Ltril e, (,ESN)

adi ponitril Jetﬁii(e%\dN) a?/err%é:'cétu?foen Wi tog a bégﬁggﬁﬁg?g%%l cob ounddlslﬁ]gle
sol ution i nhydsiaketa tdtorn afemdratigne .of bet ween 80 and 200C,
renoval 19f the ammonia formed and 5 reaction of the salt obtained
with an inorganic acid. 7. The foamas clained in any one of clains
1 to 5, charkct eri®edfPdmt Ret ¢HElBRkt tife AMYof OWF afifdsths Prepadeas
by: 10 a) hydradtnis)g ehaixdtsei NCONAr itsiarg 2hdretihyh gliyt afrsddd | ¥ eom

(M&N), ethylsuccingnitrile (ESN),and adiponitrile (Ad to.gi ve am de
functional  §fSups I*8HE b)cﬂéa?%%ﬁgng ‘f%e frﬁﬂﬂ'el%ctl ¥5PLgr oups®to
gi ve car boxyutfamectiicdnal g, Supsntibhed801The fpérhasackdipgd i nlgléim
7, charagt erdzad Jg) Hhat thezhzda%@epyit-i@%-ha%og%teaﬁglout by 1,3-
reaction with water iri the présence of 'a stro norgani ¢ acid, by
usi ng from Propanesiiedl, & ietdy lpaoraplod ehdnibisiphen2d -f unct i onal
group to be hydrated in the presence of a strong inorganic acid, at a
tenperature \(/}(ni ch. makes it possible tg maintain the reaction nmedium
in the |iquild-staté 2578 TRE f Gam B89c| aPme@Fn eFai k¢ oprgceding
char act eri zed aiimst, hatht hachydt obysiim stage i sheargdlegbtndy Wibh is
stirrin b i_ng 0 to 10 nol of .water p I f amd

Functi oni 5PsRet0 o A8 on opd del RB AR ARGURE et St ofuent ¢

aci d, expre§g@dopyl§m@t@dypol and 1,1,3-trimethyltriethylenediol.

14. The foam as «claimed in one of the preceding
claims, characterized in that the polyurethane foam

25 comprises a dispersed particulate inorganic filler.

15. The £foam as claimed in claim 14, characterized in
that the dispersed ©particulate inorganic filler

exhibits particles with a size of less than 60 pm.

30
16. The foam as claimed in claim 15, characterized in
that the dispersed particulate inorganic filler
exhibits particles with a size of less than 20 um.

35

17. The foam as claimed in any one of claims 14 to 18,
characterized in that the dispersed particulate
inorganic filler is <chosen from powders formed of

aluminosilicate, of silica, in particular obtained by



30 corresponding to at least 1 nol of proton per nole of am de to be
hydrol yzed, the tenperature of the reaction nedi um being determ ned
in order to maintain the reaction nediumin the liquid state. 35 10.
The foamas claimed in one of clains 74% 9, characterized in that

t he di carboxylic a iq§.forne re recovered by i n aaning %h% .
reaction medium R thodt" st P r%@}aQﬁu%19§ﬁ88rat §r-Eat &1 t KAR1{Re
mel ti ng poi rendfoft healdijam dsxdrdiaore t he salts formed in order 19 to
make possible the separation by settling of the reaction nedium the
upper phase conprising the diacids being separated. 5 11. The foam as
claimed in one of clains 6 to 10, characterized in that the m xture N
of dinitrile conpounds is a mxture resulting fromthe process for

t he manufacture of adiponitrile by doubl e hydrocyanation of

but adi ene. 10 12. The foamas clained in any one of the preceding
clainms, characterized in that the diol is chosen fromthegroup

consi sting of et hyl enegl ycol, 1, 4-

but anedi ol , 1, 5- pent anedi ol , 1, 6- hexanedi ol , 1, 10- 15

decanedi ol , 2, 2-di et hy1- 1, 3- propanedi ol , 1, 3- propanedi ol ,
trimet hyl propanol and bi sphenol. 13. The foamas clained in one of
the preceding clains, characterized in that the polyether diol is 20
chosen fromthe group consisting of diethylene glycol, dipropylene
glycol and 1,1,3-trinethyltriethylenediol. 14. The foam as cl ai ned
in one of the preceding clains, characterized in that the

pol yur et hane foam 25 conpri ses a di spersed particul ate inorganic
filler. 15. The foamas clained in claim 14, characterized in that
the dispersed particulate inorganic filler exhibits particles with a
size of less than 60 pm 16. The foamas clained in claiml1l5,
characterized in that the dispersed particulate inorganic filler
exhibits particles with a size of less than 20 pm 17. The foam as
claimed in any one of clains 14 to 16, characterized in that the

di spersed particulate inorganic filler is chosen from powders forned
of alumnosilicate, of silica, in particular obtained by 20
precipitation, of titanium oxide, of talc, of kaolin and of cal cium
car bonat e.



