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“ POLYETHER-ESTER POLYOLS AND METHOD FOR FRODUCING SAME ;” RPN ; Ro

Dasgoription

The prasent invention relates to novel polyetherastar polvols and 10 a process for preparation
thersol.

Folystherester polyals gre polvols that ncluds both polysther units and polvester unlls inans
molecudar chain, They are usad infer slis as @ raw material for the production of polyurethans

materials. Varous processes for oblaining polvetherestes polvols are knowr i peinciple. Soms
redevant documents will now be cited:

U& 8 7B3 402 describes the catalvtic addition of alkvlene oxides onto polyesters by use of DMC
catalysts.

US 5319008, US 5430 313 and US & 680 225 describe the polycondensation of polysthers
with dicarboxylio acids or anhydridaes by use of polycondensation catalysts,

US 8 589 352 desoribes 8 two-step method wherein an inilial slep comprisss reacting polvals
with eyclic anhydrides and a further step comprisss adding the glkylene oaxides onto the
irtermediste oblaingd in the initial tep.

US 20070288367, US 5032 871 and Journal of Applisd Polymer Solence, volume 2007, jssue
103, pages 417424 desoribe the dirse! copalymerization of cyehe anhydrides and of ayolic
asiors, reapectively, with alkyvlene oxivs and aleohols as initisturs,

LS 20080211830 desuribes 3 fwo-step provess wharain an fnifial step comprises reacting
hydmmxybeaniaining carbaxylic esters with alkviene oxide. The reaction produst is subseguently
condensead in the presence of a transestenfivation catalyst.

EP 1823 417 B describes the reaction of H-unclional compounds with alkyviens oxides in the
prasence of fatty sold estars by assistance of basie catalysts. The process involves
simultanaous slkoxyistion and ansesterification, so allegedly homogeneous polystharesters
sre obtained.

Evarn though the use of fatly acld ssters or carboxylic acids & carbooylio esters of carboxytic
ahhydrides as a raw material for the prepargtion of polyetharester polvels is desoribed i the
documeants cited shove, nong of the documents states that the base-catalyzad ring-opening
polymsrization of sliddene oxides can nvoles further aster or anhydnide-lunctional molscules in
addifion {o fatly acid esters. Yet this provides g way 1 oblain novel polvetherester structures
whinh, via the cholce of funclional molecules, can be still further moedified and epiimszm o ihe
particular applications in polyurethans for sxample,
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| Thare are NUTEroUs applications, for exsmple i relation 1 polyurethanss, which ars oblainatde

framn palyols, such g polvester polyols, whare hydrophobio properties am desired. They
gaensratly lead © reduced imbibition of watsr and improved resistancs to hydrolysis, Le.,
improved aging charactenistics on the part of the polyursthana. in addition, polyursthaney
modified to be hydrophobic san have a changed siface toxturg, which can be reflected for
exampile inimproved slip resistance o in a more pleasant touch {improved haplics). Reduced
water imbibition offers a cear advantage in coating, sdbesive, sealant, slastomer {CASE)
applications. These applications often spacify @ maximum water imbibition for the polyurethane
under osriain test conditions beoause i is known that polvursthanes having 8 comparatively low
water imbibition usually have mproved properties in thess applications, Mydrophobic polyols
are destrable in hydrocarbon-blown rigid polyurethane foam formulstions becauss hydrophobic
polvals improve the compatibility betwesn the polyot component, the blowing sgent snd the
socyanats compaonent in that even g comparatively high proportion of aliphatic or eydlealiphatic
blowing agents {-pantane or oyciopentane) will result in homoegenaous polyol components.

However, the axisting Mersturs in the field of preparing polystherester polyols, as embodiad in
the above-cited documents for example, fails to offer 3 satisfactory solution B the problesy of
how to prepare polystherester polyols having hydrophohic properties for g wide range of
applications. YWhat ks muore, existing processes for preparing polyather-ester podyols generally
have high energy requirements and are often vary costly and inconvenient, for example since
water formad i the cowrse of the reaction has o be siripped off.

s an object of the prasent invention to provide a simple and very ensrgy-efficient process for
praparing polvetharestar polvals having hydrophobin propesties for s wide rangs of applcations.
This process should ideally provide unifonn and homogensous polystheraster polyals which
shoudd be usefid for polvurethane (PUY applications. I should be possible o use inespensive
raw materials,

We have found that this object s achiavad by the process Tor prapanng a polvetheraster polyat
by reacting a mbkdura (&) comprising st isast one Jersvitinow-astive compound 1), af least ong
compound i1}, selected from the group comprising eycle anhydrides of dicarboanyie souds, at
ieast one fally acid ester b} and slso optionally st ipast one compound i), selected from the
group camprising cycho mone- gnd dissters, with at least one alkylene oxide v} by means of a
pucteophilis andéor basie catalyst, whereln the st least ane Zeravitinov-active compound i) s
selected from the group of hydrosyl andior amino-funcional compounds having s functionality
i the rangs between 1 and B, and whereln said fatty sdid eater i) is selecied fram the group
comprising falty acid asters comprising no hydroxy! groups, and mixturas thereof, whereln the
nucteophilic andfor basic catalyat is selested from the group comprising terdiary amines.

The invention further also provides & polyetheraster polvol obtainable by the process of the
present invention, and also for the use of a polysthersster polyot abtalnsble by the process of

di- or polyisocyanate, and also for the use of a palyetherester polyol obiainable by the process
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of the present invention for pradustion of palvisosyanurate foams, and for the use of 8
pulyatheraster polvol oblainsbis by the process of the prosent invention for pradustion of
sompact polyurethanes from the sector of costings or adhesives.

iy ane praferred embodiment of the invention, said midure (A) is initislly charged (o the reaction
vassal fngether with the nucleophitic and/or basic catalyst before the at least one alkylene oxide
v} is added.

The Serevilinov-active compound 1 s selscted from the group of hydroxyk andfr aming
functional compounds having 2 funcionality in the range between 1 and 8.

The Jeravitinov-active compaund i} in a preferred embadimant s selented from the group of
typically used polysicabnls or monos and polyamines having functionalities in the rangs
betwean 2 to 8 or roaction praducts therof with alkylene oxides such as propylens oxide or
sthwlena mide and also mbitures theraol. As examples thers may be mentionad hers watet,
propviens glyeol, sthylane glyool, disthylene glycol, dipropylens givedl, neapentyialvoal, 1,2
butanediol, 1,&butanedicl, 1,4-butanedivl, hexanediol, pantansdiol, 3-methyl-1.8-pontaneadivi,
1 -dodecanadiol, glyoarol, tiimethylolpropans, tristhanolaming, pentasrythritol, sorbitol,
sucrose, hydrogquinong, pyrosatechol, resorcinol, bisphenol A, biaphensl F, 1,3.8-
fribydroxyhenzens, condensation producis of formaldehyde with phenol or melaming or urea
which bear methyiol groups, urea, biuret, Mannich bases, starch or starch derivatives,
ammonia, sthanoiamine, disthanclaming, tisthanolaming, isopropanciamine,
diispprapanciaming, trilsopropanclamine, sthylensdiaming, hexamathylensdiaming, aniling, alf
isomars of diaminobanzene, diaminctoluene and also diaminodiphanyimethane.

The Serevitinov-active compound is preferably selected from the group comprising glyoersl,
propylene glyood, dipropylens glyeol, sthylene ylyeol, disthylene glycol, neopentyiglyeol,
frimethyloipropane, sucrose, sorhitol, pentsarytheits! and bisphans! A and alse mixtures thersob

in one smbodimant of the procsss sccording to the prosent invention, the oyclic anhydride §) of
a dicarboxyliv acid v selectad from the group comprising a) atkenyisuccinic anhydrides,

b} phthalic anhydride, o) malsic anhydride, d} suscinic antrydride and e} tetrahydrophihalic
anhydride, and also mixlures theredf,

The sikenylsuccinic anhydrides a) are praferably selected from the group of C13-C20-alkyl-
chain-substitited sucainie anhvdrides and polyliscbutdensisuscinic anhydrides of molecular
weaight betwean S00 and 2000 gimal, The gt least one alkenyisuccinic anhydride a) inone
smbodiment of the process acconding {o the present invention is proferably selected from the
group comprising G18- andior Cl8-atkenylsuccinic anhydrides, polyisobutylenelsuosinic
anhydnide and mixtures thersol.

The oyalic anbydride 1) of 5 dicarbosyviic acid can also be Baconic acld in one ambodiment,
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In ong embudiment of the prosess according o the present invention, the ot least ane alkylens
oxide v} is selected from the group comprising propylane oxide, ethylens oxide, 1,2-butylene
oxids, 2.3-butyvlens oxide, 1,3-pentans oxide, tovtens oxide, T-iscens oxide, Twdodscene
oxide, 1letradecens oxide, t-hexadaecsne oxide, f-octadecons oxide, styrene oxide,
eyclohsxene oxide, sposyorepyl nesdadacanoate, glyoidd, epichliorohydrin and mbdures
thersol,

The alkylens oxide v) is preferably selocted from the group 1.2-butviene oxide, propylens oxide,
sthylens oxide,

The term "fally acid ester™ within the mzaning of compaongnt b} of the present ivvention relates
fomono-, di-, ivsters or polyesters of fatty acide; the aforementioned triesters of fatty acids ars
also refered 1o as trighoorides. Trighvosndes are main conglituents of natural fats or oils, which
can ba both of vegetable and-of animad origin. Polyestars of fatly scids for the purposes of the
vantion are polyatoohols polvesterified with falty acids.

Tharelors, the fally sold aster Hib} s selectsd from the group comguising fatty acid tiglyserides,
Tty acid alkyl esters withoud hydroy functionalities.,

The fatly acid exter i} ¢ selaciad from the group compnising fally actd ssters comprising no
Fydraxyt groups.

in ong embodiment of the invention, the fally scid ester §ib) is selscted from the group
comprising conos butter, coconut fat, collonsesd oll, peanid oll, hazelnut off, walnug il insend
aif, safflower off, marine aniral fal (rain ofl), pork fat, beef tallow, goose fat, butter fat, sovhean
oll, rapesesd oll, olive off, sunflower oll, palm oll, graps seed i, black cumin ol pumplin sesd
oil, maize germ o, wheatgem off, almond oif, pistachio o, apricot kerns! olf, macadamia nu
off, avocado ofl, sea buckthorn oll, sesame off, hamp off, privoudy off and wild roge il

It & preferred embodiment, the falty ackd sster §ib) is seiscled from the group comprising train
oif, fallow, sovhean oll, rapesasd off, olive olf, surdlower o, palm olf, and mikturss thersof,

The fatty acid sster i) In ane embodiment is preferably selected from the group sovbean ol
palm off, rapesosd ol sunflower aif, saturated andior saturated 04-C22 fally acid alky esters
siuch as, for example, alkyl stearates, alkyl oleates, alinyd lincleates, alkyl inolenates, or mixtures
thersof. It iz very particularly preferable for the falty acid sster ik} to be selscied from the group
savhesn off, rapessad oll, sunflowsr off, palm ol and mettnd andior ethyl ssters of the profered
fally acid ssters,

in ane embodiment of the process acoording to the present invention, compound iv) is pot
pragant,
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in & further embaodiment of the process according o the pressnt invention, st lsast ong
compound vy is pressnt.

This compaund v} s preferably selected frony the group comprising y-butyrolaclons, §-
valerolaclone, scaprolactone, (R Rj-astide, (8, 8)actide, meso-lactide and sizo mixtures
theraof; € s paricularly preferable for compound ) 1 be s-caprolacions.

The basle andfor nuclsophilic catalyst may be selscted from the group somprising teriary
amines.

it is particularly preferable for the basic andior nucleophilic catalyst o be selectad ron the
group comprising imidazole and imidasde derbvatives, and imidazole is vary particulely
preferred,

in a proferred ambodiment, the bagic andfor nucleophilic catdvad s selectsd fram the group
comprising imethyiaming, bistiydamine, tipropylaming, iibutviamine, NN
dimethyiethanolamine, N Ndimethyloyciohexylaming, dimethyisthylaming, dimethylbutytaraine,
NN -dimethylaniting, Sdimsthyianminopytidine, NN -dimsthylbenzylamine, pyriding, imidazola,
MN-mathylimidazols, 2-methyliimidazole, dmsthylimidazole, S-msthylimidazole, J-ethyl-d-
mathylimidazole, 3 4-dimsthylimidazole, hydroxypropglimidazole, 2.4 8 timethylimidazale,
S-athylimidazole, S-ethyl-t-methylimidasole, Nephenylimidasde, 2-phenylimidazole,
A-phenylimidazale, guaniding, slkylaled guaniding, 11,3, 3 etramethylguanidine, 7-mathyl-

1.8, riazabioyeiold 4.0dec-G-ang, 1, 5-dazobioyciald 3. 0kaon-Sene, 1.5
diagzabicyalof 4. 0lundae-T-ans, preferably imidazole and dimethylethanolanine (DMEQOA).

The catalysts mantioned can be used alons or it any desired mixtures relative to aach other.

The provess for preparing the polystherester polypls is preferably cared out by initially
charging the Zerevitinov-active compound 1o a reacter togsther with the dicarboxylic anhydride
i) and also the fally acid ester k) and the basic catalyst and adding the atkylens oxide by
cantinucusty melering it intd the resclor. in g further embodiment of the Invention, the
Zerevitinov-active compound 1) andior the disarboxylic anhydride i1 andior the fatty acid ester
Hib} s Bkewise continuously meterad into the reactor fogsther with the alkylene oxide. In a
further embodiment, &l the componeants are added simultansously or in succession diuring the
synihesis by metering and the reaction oduct is ramoved continuousty, so that the entire
process can be caried out in & fully continuous manner.

The reaction with alkylene oxide is typically carnad out ol temiperatures i the range bedween 80
ang 20070, preferably betwesn 100°C and 180°C and more preferably at batween 11070 and
140°C.

When tertiary amines are used as catalysts for the reaction with aikyieraa oxides, the catalyst
sotcantration is between §0-5000 ppm and preferably betwaen 100 and 1000 ppm, based on
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the mass of the end prodist, and ihe catalyst need nat be ramaved from the reaction product
after the readtion,

I @ pretered embodiment; the Jerevithov-active compeound §} Is selscied from the group
triraathviolpropane, glyceral, neopantylgiyool, bsphanol A and the oyelic anhydnide of &
carboxylic actd §) s selecled from the growp of T18- andior C18-alkemdsuccinic anhydrides and
the fatly acid ester b} is selected from the group soybean off, palm oil and the alkylens oxitds ©
i propylens oxide and the basic andlor nucisophilic catalval is sedssted o the group
dimathylethanclaming (DMEQA) and imidazole.

In & further preferred embodiment, the Zerevitinov-active compound §} i selected from the
group aethylene glyeol, disthyviene glveol propyvione glveol, dipropylsne glveol, glvesrol and
frimethylolpropane and the cyslic anhydride of a carboxylic acid i) is phthalic anhydride and the
f fatty acid ester iib) is salected from the group sovbean off, paliny ol and llow and the slkylens
oxide ¥ s propyiens oxide or sthylene oxide or midures thersof and the basic andior
riucteophiic catalyst is selected from the growp dimethylethanolaming (OMEQOA) and imidazole.

The polyathersster polyals of the prasent invention are prepared by ring-obsning polymerization
of slkylene oxides, They sre tlelechels and have a welldefined molecudar waight and
functionality. The functionality Iz generally in the range betwesn 1.8, preforably between 2-8
and mors preferably betwsen 34, coupled with OH numbers in the range between 20 and
1000 mgKQHg, prefersbly between 20 and BOU mgROH/g and more proferably between 100
and 800 mgKQOH/g,

The polystherestar polyols of the present invention preferably somprise betwesn 5% by mass
and 8% by mass of units derived from falty acids ia} andior fatty acid esters b}, preferably 3
o 80 mass parcant, depending on the intendsd uss.

The polystheraster polyols of the prasent invention preferably comprise bebwean 5% by mass
and 8% by mass of units derived from compourdd 8}, depending on the intended purpose.

The basic ardfor nucieophilic catalysty used can catalyze not only the ring-apsening
polymernizstion but additionally siso the fransestenification of the snhydride-functional moleculas,
which produces uniform reaction products. Produst propedies are no longer graatly influsncsd
by process parameters and the produsts have belter reproducibility.

One gdvantage of the provess acoording to the present invention i that g hamogansous
reaction product ts even oblainable from compounds that are notable for 8 very large differsnce
in potarity and thus are mutually incompatible In pure form. The regction with allvleneg oxide
randers the mutually incompatible molecules compstible and produsss homogeneous resction
products comprising not only polysther units bul also polysster units. In the case of base-
catalyzed alkoxylation, one reason for this is, as mentioned, believed o be that
transesterification reactions take place in the process at the same time as the ring-opening
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polymerization and snsures the hoamogaeneous distribution of the ester-bearing molecular chains
with the sther-hearing molecudar chaing,

The protese sceording to the present invention alse offers the advantags that & can be canled
out at lowes fompeargtures than comparable conventional processes {and thus s snergy-saving),
and that § is not only more Umeefficiant but also delivers a higher visid,

The utility of the polyethesterols according to the present invention for polyursthane (PU) parts
i very diverse. For epample, thay can be used in foamed or compact PU maternials such as, for
example. i packaging foams, flexilde foams, rigid foams, semirigid foams, carpet foams,
integral foams, shoe solas, motor vehicls bumpers and ather motor vehicle exteriar parts,
ariificial leathars, coptings, adhesives, sealands orslastomers,

The polyads of the invantion are oblainable in @ hydeostyd value range whers thess polyols, when
used a8 main polyol in the polyurathane system, are maore suilable for comparatively rigid
polyursthanes, such asg rigid foam, coatings, adhesives and saalants,

Rigid foams, as mentioned abiove, can be polvurstharne o polvisncyanurate foams. The polvols
of the invention have addiional advantages when alkanes, &g pentane, are used as bibwing
asgants: the ncorporation of hydrophobin oib-based side chaing by the use of trighycerides and
anhydrides comprising & hydropboble side chain increases the pentane compatibility of the
system, His similarly possible 1o incorporate aromatio struchures, by uss of phihalic anhydrids
for example, 1o increase the five resistancs of the foam.

The sster groups infroduced o the palyols by using trigivoerides and anhydrides in the
synthesis alse provide an addiionsal increase iy fire resistance. This makes the polvols of the
invention particularly usetul for applications in the rigid-feam sedtor.

in the sector of coalings, adhesives and sealants, the Incorporation of hydrophobie oll-based
side chaing and anhydrides comprising & hydrophobic side chain leads to enhancsd
hydrophabicity. Enhanced hydrophobicity has advaniages in the moduction of the potvurathans
argd i its properties. A bng (opan) pet fife can be desirable to produce the polyurathans in
sppliications mentioned above. Enhanoed hydrophabiclty on the part of the polyursthans mixture
reduces mpisture imbibition duting the reaction, lengthening the pot life of the system and
reducing the formation of bubbles, Enhanced hydrophobicity leads fo enhanced water
repelioncy in the final propearties of the fully reacted polyursthanse. The imbibition of watler pan
reduce the hardness of the polyurethane and the sdherence of the polyurathane o subshates.
A polyurethane of comparatively low water imbibition is likewise desirad in sheathings of
slectronic componeants, since the imbilsition of watar leads (0 an increass it the dislectrie
constant and a deorease in volume resistivity. Morsover, hydrophobic polvursthanss are less
susceplible o hydrolysis and consaquently the properties of the polyurethane remain intact for
langer,
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The polyols of the present invention oan be used for the production of prepalymers by reaction
with disosyanates. Thus, the podvols of the present nvantion can be used for the production of
polyurathans malerials not only dirsclly in the polvel component of the combination but alse iy
the form of a prepolymer. Iy this case, the prepolymer fraction iy the prepolymer-polval mixture
can be between 10% to 80%. Thase prepalvmen-polysl miktures are used, v sxample, when
the polyols of the present invention sre used i singls-component mplature-cuning systems such

Products for a wide variety of applications can be produced, depending on which fasdstooks ars
used. Paolyols for polyurethans coatings or for rigid polyurethane foams, for example, preferably
utiize an stkenvisuceinic anhydride as component i) and s falty acid tglyosride as component

jiih).

in the cage of rgid polisoeyanurate-poiyursthane foams, component i} is preferably phthalic
anhydride and component Hib} is preferably sovbesan off or msthyl olests.

The polvetherester polvols oblained by the process according 1o the presend invention comprise
hydrophobio components, which can be incorporated in the product efther via the fally aoid
ester ity or via the anhydride componant i), and 9o can offer the abovementionsd advantages
of hydraphobic polyals in the polyurethane. As alrsady mentionsd by way of sxampls, the
properiies can be adjusted fo various applications by choosging the type and amount of
camponents 1, B vy and v
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The sxamples which follow Hustrale some aspects of the present nvention; they ars not in any
way intended o restrict the scope of the rvention.

Folystheraster polyol example A nof in aooordance with the present invention

408.% g of imethylolpropane, 3379.4 g of castor olf, 48584 ¢ of phthalic anbydride and 1.5 g of
aitrogen three times. The reaction mixture was then heated 1o 120°C and admixed with 722.5 g
of propylens oxide added in 120 minutes. On conpdstion of the monomes addition and on
reaching a constant rsgclor prassure, volatiles were then distiled off in vacuo for showt

30 minutes undsr nitogen stipping and then the product was discharged to obiain 4885 g of &
vigeous monophasio polystheresternl The product had the following analytical parameters:

Hydroxd value: 210 mgKOHg {DIN Baz40)
Viscosity {at 25°C) 23070 mPas (LN 81550
Water content §.007% {5177
Acid number: <0.01 mgKOH/g (LN 83403)

FPolyetheraster polvol example B aof in socordance with the present invention

440.9 g of trimethylolpropang, 3782.8 g of castor oll, 5088 g of Pentadze 88 (C18/018-
alkenylauccinic anbydride from Trigon GmibH} and 1.8 g of imidazole were initially chargad fe g
pressure autociave and while stirring were ihertized with nitrogen fhres times. The reaction
mibxture was then heated to 120°0 and admixed with 250 g of propylene oxide sdded in

80 minutes. On completion of the monomer addition and on reaching a constant reactor
prassure, volatiles were then distilied off In vacuo for about 30 miinttes under nitrogen stripping
and then the product wag discharged tooblain 4081 g of 3 viscous monophasic
polystheresteral The product had the following éf‘;&?yﬁ&‘:&ii parameters:

Hydeoxyl valuer 234 migKOHig {DIN 52240
Viscasity (at 2570 1348 mPas (LN 81850}
Water content: 8.014% {DIN BI77T
Acid number: <0054 mgKGHg (N 83402

Polystheraster polvol sxample € not in sccordance with the present invention

4486 g of timethylblpropane, 3746.3 g of castor oif, 250.0 g of Glissopal SA
{polvliscbutylensisuccinic anhydride of molesidar weight 1000 gémol from BASF S8E) and 1.5 g
of imidazole were Initially charged o & pressure suteciave and while stiiving were inertized with
ritrogern three imes. The reaction mixtiure was then beatad to 120°C and admived with 7882 g
of prapylene oxide adaed iy 130 minutes. On complation of the monomesr addition and on
reaching a constant reactor pressure, volatiles were then distilied off in vacuw for shout

30 minutes under nitrogen sidpping and then the product was discharged to oblain 49384 g of
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& viscous, homogensous, slighily cloudy polvetheresterol, The preduct had the folfowing
angbytical parameters:

Hydroxyl value: 225 mgKQHy {DIN BR240)
Viscosity (st 25°CY 1071 mPas (N 51850
Water content: 0.014% {DIN BI777}
Acid numbsrs 00T mgh Oy {3 83402}

Polvethersster polyol sxample 3 not in accordante with the present invention

448.8 g of trinethyiolropane, 3746.3 g of castor ol 380.1 g of Pentasize B (CI8ICTS-
alkenylsuceinic anhydride from Trigon GrebM) and 1.83 g of imidazole and 0.083 g of TIIV) tert
butoxide ware initially charged to a pressure sutoclave and whils stiing were inerfized with
pifragen three tmes. The reaction mikture was then hegted (0 120°C and admixed with 83011 g
of propylens oxide sdded i 120 minutes, On completion of the monomer addition and on
regching & constant reactor pressure, volatiles were then distitfed off in vacus for sbowt

30 wiinutes ander nitrogen stripping andthen the product was discharged {o oblain 5140 g of a
wisoous monophasio polystherestarnl. The product had the fallewing analitioal parameders:

Mydroxyhvatus: 325 mgQOhidg {DIN 53240}
Visvosity (3t 28°C)k 1031 mPas (N 1550
Water cordent 0.013% {DIN 81777}
Acid numbern 0.07 mgROM/yY {EHN 83402)

Polyatheraster polvol sxample E

13503 g of dipropylene glyool, 1781.8 g of phihalic anhydride. 1004.2 g of soybean off and

1.83 g of inidazole ware inltially charged o a prossurs sutociave and while stining ware
nertized with nitrogen tree tmes. Ths reaction mixiure was then hested 1o 120°C and admixsd
with BER.8 ¢ of sthylens oxide sdded in 120 minutes. On compledion of the monomer addition
and on reaching a constant resclor pressure, volatiles wers then distilled off in vacuo for about
30 minutes under nitrogen stripping and then the product was dischargad {o oblain 481 gofa
visoous monaephasio polystheresterol. The product had the following analytical parsmeters:

Hydnoxy! value: 241,3 gROMg {DIN 53240)
Viscosity (8t 25°C): 1724 mPas (DN S1550)
Watar content: 0.036% {LIN 17T
Actd numbear. 0.01 mgKQHg {EN 53402}

Folyetherester polyol exanpde F

1101.0 g of disthylene glyeol, 17425 g of phthalic anhydride, 10002 g of seybesn ot and 1.8 ¢
of imidazole were initially charged o a pressure suteclave and white stiving wers Inertized with
nitrogen thrae times. The reaction mibture was then heated to 120°C and admixed with

1150.8 g of propylens oxide added i 180 minutes. On completion of the monomer addition and
on reaching & constant reaclor pressurs, volatiles wers thern distifled off in vacuo for abaut
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SO mingdes undar nitrogen stipping and then the product was discharged fo obtain 440 g of &
viscous monophasic polyetharesteral. The praduct had the following analviical perameters:

Hydrosyl value: 338 mgROH/g (3N 853240
Viscosity (at 28°Ch 1784 mPas {DIN BI85
Watar content: G.018% (DN 81770
Acid number; 3.0 mgROMY (DN 533402}

Folyetharsster polyol eample G not in sccordance with the resent invention

1108.8 g of sucrose, 3383 g of glvoerol, 3332 ¢ of castor oll, 19.08 g of water, 100 g of
Pentasize 88 (C18/01 8-alkenyluncinic anhydride from Trigon GmbH) and 5.0 g of imidazole
wers iniﬁéﬁy‘ charged o a prassure gutociave and while stiming were inerlized with nittagen
three tmes. The reaction mikturs was then heated o 130°C and admixed with 3308 3 g of
propylens oxids added in ¥ hotrs. On compietion of the monamer additios and on reaching &
constant resctor pressure, volatiles were then distilled off iy vacuo for about 30 minutes under
nitrogen stripping and then the product was discharged to oblgin 5014 g of a visoous
monophasic polvetherestarol. The produgt had the following analyticsl parameters:

Hydragyt valug: 414 mgkORlg {IHN 83340
Viscoshy {at 35°Ch 14208 mPas {DIN 515580
Water content: G.O32% (DN 81770
Acid number: Q.04 mgKOHg {DIN 8330

obdainable by o simple mocess and that tm‘ prOCeas §eac§a m msfc&m and WHNOGENSOUS
reaction produds for s wide range of applicationg,

Applcation examplas 1.2 Costing applications.

Applicationg act in accordshoe with the prasentinvention

Antifoam MBA defoamar from Dow Coming

Juelfoat TIRES A tristhylensdiaming in dipropylans glyveol with an OH number: 580
mghOMig from Huntsman

Zevlipaste molscular sleve in castor of from Uop

socyanale potymer MDE {Lupranat®) M20E from BASF SE

Plate production for mechanioal festing

The reaction components and additives are stored and processed at room temperative. The
polyol component {oomponent A, ses tablas) s made up and mived i g Spesdimixer™ for bwn
minutes, s then loff lo stand for af lpast 30 minwtes. The anmount of iscoyanats sdded is
caloulatad such that the socyanate indeor is 1188, The A component is mixed with the
isocyanate in the Speedmbiar® for 80 8. The mixture is poured inte an open mold measuring
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is removed. The plates are subssguently conditioned at 80°C for two howrs, The next day,
suitable samples are taken {o determing the mechanical propertiss.

Swell tast

A piace measuring 4 x4 om? s cut out of the 2 nyn plate and weighed to detarmine s mass
{m1} The ssmpls is then placed Into & waterfllad 6 L bucket, whivh is lefl in a hoeated thermal
cabinet 8t 10070 for § hours. To provent the samples from drifting upwardly, they are clamped
in a3 matal frame. Alter the samples ware ramoved, lightly dried with celiviose and cooled down
to oo lemperature, the mass is determined (m2) snd used to seloulate the degree of swelling
i percent using [H{m2ary ) mi) x 100%] The experimental srror is below 8.1%. Differences of
(.2% between the measwraments arg significant,

Application examples 1 and 2 not in acomrdance with the present invention

Bsocyanats Lupransl MO

ey 758

L 1 <

Susiitpagta farty .85 8.45

Antifoan MSA parts Q.05 R

Lefoat TH-33 A pariy 0.3 .28

polyal parls 83

podye! parts 83

2 e plale detsrminalion to
tongues toar resistance Nigun SR 83.8 DIN SO 3441, Bl
tonsile strength KMPa 28 6.4 DIN EN 18O 837
slongation af braak %o 50 51 DIN BN ISQ 827
modulus of olasticity MPg 487.3 3844 DIN BENISO 827
hardness Shore D 72 71 DIN 53805
degras of swealling % of plate 0,59 (.58

RV desoribes the miking behavior of A fo B componant,

Application examples 34 Rigid-foam applications,

TOPP

PEG 800
Tegostab B 8443
Texscat IF 22

fame retardant (-2-chioraisopropy! phosphate)

padvethyviene ghecol with Ma: 800 gfimud

stabifizer o GE Bayer Silicones

his{Z-dimethylaminosthyy) sther in dipropylens glvead with an OH
number of 280 mgkOMg from Hunteman.
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Daboo K 2007 patalyst based wn potassium scelate and having an OH numbery
of 740 mgKQHy fram Alr Produds
repentans physical Blowing agent from Maltenmann

fap watsr
socyanate polymar MR upranal®) MEOR from BASF SE

Faam production for mechanioa testing

A partly water, partly partans-blown polyisocyanurats system s taken as the base foam
system A catalyst based on polassium acetate Is token to forn the socyanurate groups. The
amaouint of penfane and watsy is delermined such that the foam had & free-tize density of about
31 kg the smount of catalysts is determined such that the foam had g get ime of about

50 seconds. The reaction componernts and sdditives are stored and processed at room
tamperatire. The polvd companent is made up and stirred by hand using a laboratory stirer.
The A components are left to stand for half an howr, so most of the air bubbles in the mbdurs
can escape:. The amount of lsocyanats added s caloulsted such that the lsooyanate index is
225, The A component is mixed with the isocyanate for six seconds by bard using 8 labovatory
stirrer. The mixiure is pourad into an 11 L metallic cubs mold with = fen percent averpack
redative to the free-ise density and the miold is closed. Aller hall an howr, the cube foam s
demalded. The fcam samples are stored at room temperaturs for 3 days and are ther sawn into
tost specimens for the machanioal fests.

Example oo 4

e - fp— —
BEG 600 parts 8.0 8.0
Tagostab B H44% pans 2.8 2.0

tan walsr paris 23 2.3

poiyol Dy 785

poivol ¥ parts 88
Toxacat IF 22 DRs a4 3

{nboo K 2097 paris 1.6 18
fepentans paris 138 135
Beakertest
Creant time s 11 “mo
Fibartime 8 4% &1

Full rigetime § 73 &1

Acararent density kghm® 318 32
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DN SO 4580
DIN 5342 V/DIN EN 150 604

DIN 53423

INNA3433
DN SO 2788

DN SO2708

Application examples 3 and 4 show that the Inventive palyols provide rigid foams having typioal
rigid-foam spoarent densities and physical progertiss.
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Polister-dazter-policlok 6 eljdrds oldsiitisukea
SUABADRLMI IGENYPONTOR

1. Ellaras egy polidter-dsster-polio! elballitssara, amelybean egy keverdket (&) -
amely all legaldbb egy ) Zerewitinof-aktiv vegylletbsl, lsgaldbb egy, a dikarbun-
savak ciidikus snhideidiel dital alkotolt csoportbdl kivalasziott 1) vegyiilatbsl, legalabb
sqy by esirsav-dazterbdl valamint adott esetben sgy, & oiklikus mono- és didssierek
altal alkotolt caoportbdl kivalasziott ) vegyiletbél - egy nuldectil ssfvagy bazikus
Katalizdtor segitségdvel legaldbb egy v alkilén-oxiddal reakcishs viszink, shol a
legalabb egy 1) Zerewitinoff-aktlv vegyliletet az 1-8 kézoHi tartormndnyba esé funkelo-
nalitast hidroxi- dsivagy arminofunkoiondlis vegylietek &ital alkotolt csoportbs! Ve
lasaljuk ki, &s ahol a iiib) zsirsav-észter! egy olyan, zairsav-dsziorsk és erak kevers-
kel altal alkotolt csoportbol valasztiuk ki, amelyek nem tantalmaznak hidroxi~osapor-
tokat, shol a nukieofi éshvagy hazikus katalizatort a tersler aminokat tartalmazd cso-
porthol valasaiuk ki,

2. Az 1 igénypont szerintl efjdras, amelvben az (A) keverdket o nukisofil
esivagy bazikus katalizétorokkal agvitt a legaldbb sgy vy alkilén-oxid hozzdadasst
megeldzden, slbre belehelyezalik a reakcidiarialvba.

3. Az 1. vagy 2. igénypont szerintl eljards, amelyben a 1)) dikarbonsay ciklikus
anhidridiét az a) alkeni-bermnstainsav-anhidrideket, a b) ftidsav-anhidridet, a o} male-
in-sav-anhidridet, a d) bemsteinsav-anhidridet valamint az &} tetrahidro-fidlsav-anhikd-
ridet valaming 32 srek keverskelt tartalmazd csoporthol valaszijuk ki

4 A 3 lgenypont szerintl alidrds, amelyban & lagalabb egy 9) alkenil-bermn-
steinssv-anhidridet & 18 ésivagy 18 szénatomos slkenil-bernsteinsav-anhidridekst, &
palifizcbutiiénibarnsteinsav-anhidridet ¢ az exek keverdkelt tartalinazd csmmrﬁhéi
valasztiuk ki :

8. Az 1-4. igénypontok sgyike srerintl elidrds, amelyben a legalébb a8gy ¥}
aliiién-oxidot a propilén-oxidot, etién-oxidot, 1,2-butiién-oxidat, 2, 3-butllén-oxidet,
1.2-pentén-oxidot, oktén-t-oxidet, decén-1-oxidot, dodecén-1-oxidel, tetradecén-1-
oxidot, hexadecén-l-oxidot, okladecén-1-oxidot, sziiroloxidet, clidohexén-oxidot,
glividolt, ax spikidrhidrint és 8z exek keverskell tartalmazs csoporthdl valasatjiuk ki,
elfnydsen a propilén-oxid, az stilin-oxid és a butilén-oxid &8 erek keverdkel kdzi |




8. Az 1-8. lgénypontok sgyike szerintl slidrss, amelyben a iiib) zsirsav-dsztert
g bélnacdajat, faggyizt, seojaolajat, reposolajat, olivaolajat, napraforgdolajat valamint
az pzek keverdkelt tartalmazd csoporths! valasstiuk ki,

7. Az 18, ipénypontok egyike szerintl elidrds, amelyben a i) vegyGletet nem
adott, ‘

8. Az 1-8, igénypontok egyike szarinti aljdrds, amelyben lagalabb egy iv) ve-
gyliist adott, _

8. A B. igénypont szerinti ofidrss, amelyben legaldbb sgy i) vegyiletet a
y-butirclaktont, S-valerolakiont, e-kaprolakiont, (RR)-laktidet, (S,8)laktidet, mezo-
laklidet &% az vzek keverékelt tartalmazd csoportbal valasztiuk ki

10. A 8. igénypont szerintl afards, amelyben a v) vegylilet e-kaprolakion.

1. Az 1-10, igénypontok egyike szerinti eljdrds, amalyben a bazikus katalizg-
tort ax imidazolt valamint az imidazol-szarmazékokat tartalimazd caoporthdl vilaszt
juk ki, oldnydsen ez imidazol,

12. Az 1-11. igénypontok egyike szernti eljdrds, amalyben a polidter-dszisr-
poliol hidroxi-szama 20-1000 mg KOH/g kézotti, elénydsen 100-800 mg KOM/g ko-
208, |

13 Az 1412, igénypontok sgyike szerintl sfidras, amelyben 3 polidgterésetor
poliol § % &s 80 % kbzOtt tartalmaz a ilib) zsirsav-dseterbdl sreds sgységeket,

14. Az 113 igénypontok sgyike szerintl sljarss, amelyben g polidterdszter
polic 5 % és 80 % koztit tartalmaz a il) vegylilsthal arads snyvsdgeket.

18. Az 1-14. igénypontok sgyike seerintl eljards, amalyben az o) alkilén-oxig-
dal val reakeiot B0° és 200°C kizétt valbsitjuk meg,

- 18, Az 1415, igdnypontok egyike szerind gliards, amelyben az clidrast félig
szakaszos elfidrasként vagy folyamatos Uzemmodd shdrdsként valdsijuk meg.

17. Polister-gszier-poliol, amaly a2 1-16. igénypontok egyike szerinti sligrassal
allithatd ald. .

18. Az 1-18. igénypontok egyike szerinti eljdrassal eidallithatd polister-dsster-
poliol alkalmazdsa habositott dsfvagy Kompakt poliuretinok elbalitdsars, egy di-
vagy polilzociandtial vald reakeidval,

18, Az 1-18. igénypontok egyike szerintt eljarassal sléallithata polisterdszisr
polic! sikalmazdsa polizocianurat-hahok eld&litasdra, |

TIHBERBO
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20, Az 1418, igénypontok sgyike szerintl eljarasssl sldatithatd polister-észtar
poliol alkalmazdsa a bevonatok vagy ragasztdanyagok korébs! sid kampalke poliure-
tanok elddliitasara,

A meghatalmazott

4

VR

FIEEBIBG




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS

