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Muthod for mmanufacturing rigid polvorsthane foams

Deosoription

The present invention relates to a process for producing vigid polyorsthane
fosms. The present lovention alse relates to the thus obtainable rigld fams
themselves and alse o their use for production of sandwich elewents having
vigid or flexible cuter layers. The prescut invention further relates to the polyol

componont used for producing the vigid polyursthane fosms.
¥ ; d & & v

Producing rigid polyurcthane foams by reacting organte or modified organie &b
or polviseoyvanstes with relatively high meoleculsr weight compounds having at
least two reactive hydrogen atvwms, sapecially with polyvether polyels from
alkyiens  oxide polymerization or polyvester polyels from  condensation
polvmerization of alcohols with  dicarboxylic avids in the presence of
volviesthane catalysts, chain-extending sndfor crosslinking agents, blowing
agsnty and focther aoxiliary end addition agents Is known and is doeseribed in
numerous patend sod litersture publications, WO 20077025888 for example
describes producing rigid polyurcthane fomms. WO 2007/023888 Al discloses
the preparstion of rigid polyisocyanerate foam wherein the polyel component
comprises polyester polyel sud polyether polyel and also TUFP as flame
retardant while not disclosing a Same-retardant mixtore and the vee of polyether
polyester polyol

N

Rigid polywrethane foams frequently display a high degree of brittleness on
culting to size with severe evoltion of dest and high senxitivity on the past of
the foams. This can loed to cracking in the foam on sawing, especially in
composite olements with metallic outer layers and a cove of polyisocyanurate

foam, At higher mixing ratios, the brittlensss of polyisovyanurate {(PIR} foams

and henes the eracking tendency inerease,
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A further disadvantage of polycster polyols based on womatic carboxylic acids
ar aromatic carboxyie scid derivatives such as torephthalic acid or phthalic
avhydride s often thelr high viscosity, since it makes the mixing with the

fspoyanate component distinetly more ditficalt.

In addition, problems with weatisfactory dimenstonal stability, L, the foam
product distorts signifivantly after romoval from the meld or after the presswee
section when processed by the double belt process, can coony in certain systems
for producing rigid PU foams, for example when vsing glyeerol as relatively

high-functionality alookelic polyester component,

The problem of the behavior of rigid PU foawms to the event of & fire has hitherte
also not been satisfactortly salved for all systems. For exaraple, & loxie
compound can form in the event of o fire when wing trimethylolpropane {TMP)

as relatively high-functionality alooheliv polyester compenent.

A general problemy in the production of nigid foams is the formation of surfaee
defects, particulasly at the interface with wmetallic outer layers. These foam
surface defects cause formation of an ansven metal surface in sandwich clements
and thus often fead to visual unacooptability of the preduct. An improvement to

the foam surfaee reduces the Beguencey of the ocourvence of such surface defects

and thue feads 1o a viswal improvement in the surface of sandwich elements.

ft s further genovally desivable to provide systems having a very high self-

- o

Fegctivity i order that the wse of catalysts moay be mudinieed,

The invention has for it objedt to provide a polyel compousent that has a high
setfereactivity., The present invention further has for s object to provide rigd
PU fommg of low briftlencsy which are not prose o cracking when composite

slomeniy are sawn, In addition, the ngid PU foams shall display tmproved curing

characisnaiios.



557

10

(95

Py

f ]
toe}

Ly

>

The components used and the blends produced therefrom shall further be of low
visonsity in order to be readily nmwierable and mixable in the produstion of nigid
PU foams. Forthenmors, the solubility of blowing ageuts, as for cxample the

solubiily of peatane i the polyol component, shall be very good.

The wmvention further has for it ohiect to improve the dimensional stability of
rigid PU foams. The formation of toxic componnds in the event of fire shall be

very tow, Furthenmore, the formation of surface defects shall be reduced.

We have found that this objedt {8 achisved by g process for producing riged

polvurcthane foams by reaction of

A} one or more organie polyisooysuates,

B} ong or mare polvester polvals,

O optionally one or more polvether polyols,
2} # flameretardant mixture,

B} further auxtlisrios or addition agents,

Fy ooe or wore blowing ageats, and alsa

{33 catalvsts,

wherein said Hame-retardant mixture D) comprises

di}y 10 o 90 wi%, based on the smwure of Hame-rotardant mixture, of a flame
retardant having a boiling point of not more than 22070, and

12} 1 to 80 wi¥h, based on the amount of flame-rotardant mixture, of 2
phosphores-condatning flarwe retardant having ¢ hoiling point of abave
23400,

wherein said components 41} and 42} total 108 wids,

and sad polvester polyol B} comprises at least one polvethersster polyed

gomprising the esterification product of b1y 10 o 70 wmol% of a dicarboxylic acid

composition comprising hil} 50 to 100 moi¥%, based on the dicarboxylic apid

composition, of one or more aromatic dicarboxylic acids or derivatives thereof,
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BIZY O to 50 mad¥, based on sald diearboxyiic acid compusition 81}, of ong o

y-a

more aliphatic dicarbogylic auidy or derivatives thereof,

2

B2 2 o 30 miolSh of one or more fatly aoids andfor fatty soid derivatives, b3y 10

e

to 70 mol% of nue or wore aliphatic or oycloaliphatic diols having 2 to 18

carbon atoms or alkoxylates thoreof, B} 2 ¢ 30 mel% of 8 polycther polyol
having o functionsiity of not less than 2, propared by slkoxyisting & polyel
having » fonctionality of not lesy than 2, ol based oo the totad amowyd of

3

senponenis bl fo hd), wherein said components 81} to b4} sum to 100 moi¥.

The presest invention also provides & polyel component comprising the
slorementioned componsgats B to G). In general, the masy ratic of polvester
polyol componsnt B to polyather polvel component O) tv st east L

The present tnvention further provides nigd polyurethane foams obtadnable by
the process of the present invention and also their wae for production of sandwich
clements having vigid or Hexible outer layers. Rigld polywethane foams alse
subsume rigld polvisocyanumts feams. Theose are apeeific formy of rigld

polyurethane foams.

The invention wall now by more partivudardy shucidated

Component B

I the context of the present disclosure, the termy “polvester pobyol” and

3

“polvesterol” are interchangeable, a8 are the teemy “polyvether polyol” and

“polvetharal™

Usefil polyester polyols By are obtatnable for example frony dicarboxylic acids

g

having 2 to 12 carbon atoms, preferably sromatic dicarboxylic actds or mixtures

3

of aromatic snd aliphatic dicwhoxylio acids and polvhidric aloohols, preforably

diols, having 2 to 13 carbon atoms, preferabdy 2 to & carbon atoms,
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Possible djoarboxylic acids are in partioular: suceinie acid, glutariy acid, adipic
anid, suberfe acid, seelaie acld, sehacie acid, decancdicarboxylic acld, maleic
soid, fumarie aod, phthalic seid, sophthalic acld and tergphthalic acid. The
dicarbonylic acids can be used either mdividually or in adnmixturs with ons
another. i alsn p@ssﬁ}ie o use the devivatives of these dicarboxylic acids
dicarboxyhe aed x‘;s:;rivatiws, s.8. dicarboxyle esters of aloohols having from |
o 4 carbon atoms or dicarboxyiic anbydrides, 1o place of the free dicarbogviic
aoids, As wromatic dicarboxylie acids, preforenee i given o using phthalic acld,
phthalic anhydeide, torephthalic acid auddor fsophthalic acid 83 8 mixtwe ov
alone. As aliphatic dicarboxylic acide, preference is given fo using dicarboxyliv
sold nuixtures of soccinie, ghitsric and adipie sold i weight ratios of, fwr
cxample, 3335 5020-32 parts by weight and in particular adipte aoid.
Examples of dihydric and polyhwivie aloobols, in pacticular diels, we:
cthanediol, diethylone glyeol, 1.2~ or 13 -propanedind, dipropylene glycol, 1,4
butanediol,  S-pontanediod,  l.O-hexansdiol,  1,10-decanediol,  glveerol,
trimnathylolpropane amd pentaeryvtheitel, Freference i3 given to using sthanediol,
dicthylone glyeol, L4&butanediol, 1,8 pontanediol, L 8-hexanediol or mixtures of
gt foast two of the dicls montioned, in particuwlar mixtures of 1 4-butansdisl,
LS pentanediol and L o-hexanadiol I i also possible o use polvester polyels
devived from lactones, &g s-caprolactone, or hydrxyvearboxvlie acids, o
a-hydroxyeaproie acld,

~

‘o prepare the further polyester polvals B), hiobased starting muteriale sadior

1

derivatives thereo! are glso suitable, for example, castor off, polyvhvdroxy fatty

x ¥ 8]

acids, vicinoleie acid, hydreayvbaodified oils, grapeseed oil, black cumin nil,

\ -

pumpkin kernel off, borage sead ol sovbean of, wheat porm oil, rapeseed oil,
sunflowsr o, pramt otf, apricot kemel off, pistachio o, almond oil, olive ofl,
macadamia nut otl, avoeade oll, ser buckthorn off, svsame o, hemp oil, hazelmat
oil, primula oil, wild rose off, sefflower oil, walnut off, fatty acids, hydroxyl

§ 1
H

wodifled fatty acids and fatty sold osters based on myristoleio acid, palmitolsic
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goid, olsio said, vsecenie soid, potroselis soid, gadolete acid, evucic acid,

pe

3

nervonie actd, Hnoleie actd, o~ and ydincisnic goid, steanidente agid, srachidonic

seid, timaodonde actd, elnpanadoniv acid and cervonie agd,

The polyester component 8} comprises at lesst ons pobyetherester polyol

comprising the estentfication product of

BiY 10 to 7O mol of & dicarberyviic aoid composttion comptising

BITY 50 to 100 mol¥, hased on the dicarboxylic scid composition, of one or

3

more avematic dicarboxylic acids or derivatives therenf,

B} 9o 50 mol%, based on said dicarbogylic aoid composition i), of one oy

N

more aliphatic dicarboxylic avids or derivatives thereof|

o

2 v Mmool of oue or more bty acids anddor fatty acld devivaiives,

o
%3
i
2

(o2
315
i

10 to 70 mol¥ of one or move shiphatic oy cycloaliphatic dols having 2 o

carbort atoms or alkaxylates therent]

Bdy 2 to 5O mal¥ of a polvether polvel having a funetionality of not less than

4, propaved by a’ikﬂxyia{if} g & polyvol having o Rmotionality of not less than

tased on the total anwunt of components b1 to b, wherein said components

Preforably, the component b1} comprises at lpast one compound selected from
the group consisting of turephibalic soid, dimethyl terepbthalste {DMT),
polyethyviens torpphthalate (PETY, phthalic acld, phihalic snbydride {(PA) and
impht&aﬁc actd, Move proferably, the component b1} vomprises at least one

gonmpound from the greup consisting of tereghthalic acid, dimothyl terephthalake
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{DMT), polyvethyiene torephthalate (PET) and phthalic anhydride (PAY. Bven
more preferably, the component H11}) comprises phthalic anhydride, dimethyl
tarephithelate, terephthalic acid or mixtures theveoll The arconatic divarboxyhie

acids or thewr dertvatives of componant h11)

;

are more preforably selegied from
the aforomentioned  sromatic dicarhoxglic  saids, sud  dicarborylic  acid
devivatives, respootively, and sgenifizally frowm tervphthalic acid anior dimethyd
terephthatete (DMTYE Terephthalic acid anddfor BMT in component b11) leads o

polyatherester polvols B) Baving particularly good five protection properties.

The proporfion in which sliphatie divarbexylic acids or dicarboxylie and

dertvatives (oomponent BU2N are comprisad in the dicarhoxyle acld composition

g

b1} is generstly in the range from § to 30 mol¥ and proforably in the range Hom

&

¥

1 to 10 mol¥. it I partionlarly preferabls for the dicarbonylic acld composition
H1} to comprise no aliphatic divarboxyhio soidy or derfvatives thersof and thus to
consist o an oxtent of 100 mol¥% of one or more avomatic dicerboxylic acids or

thelr dertvatives, in which case the aforomoentionad ongs are preferred, Usefil

dertvatives are gensrally the osters, pxcf wabily Cre-alkyl exters, sopecially the

The wwounts in which component 53} is need ave preferably in the range fom 3
1 20 mol% and more proferably dn the range from i 18 mol®.

The amounty inowhich component B3) ts used are preferably n the range from 20
tn 60 mol¥, morse proforably in the range from 25 to 3§ mal¥ and even more

~

preferably in the range from 30 o 45 molss,

The amounts in which component bd) in wsed we proferably in the range from 2
fo 40 wol¥%, more prefurably in the renge from § to 38 nwl% and even mom
sreferaldly tn the range from 15 to 38 mol%

In one praferred ombodiment of the prosent fnvention, the amive catalyst for

producing  the component b4} ds selected from the group comprising
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dimethyvlethanolanine {DMEOA), imidazole and imidazole derivatives and also

mixtures thereof, iwnidazole 13 more preforrsd.

In one embodiment of the invention, the fatty scid or falty actd devivalive B2)
consists of a fatty scld or fatty acid mixture, one or more glvosrol esters of fatty
actds or of fatty acid muxiures andior one and mors fatly acid moncesters, for
example hiodiesel or methyl esters of fatty acids, and it s pardenlarly proforable
for componsat b2Y to consiat of a fatty aoid or Hatty acid mixture sndior one or
more fatty acid monovsters amd 3t is more proforable for the component b2} fo
consist of a fatty scid ov fatly aetd mixturs andior bicdiesel, and it is nwost

prefergble for the component B} to consist of a fatty acid or fatty avid mixture

in one preferred embodiment of the iovention, the fatty acld or fatty acid
derivative B2} s selocied from the group consisting of castor oil, polvhvdrowy

fatty acids, rivinoleir acid, hydroxylmodified oils, grapeseed ail, black cumin

&3

&Y

oil, pumpkin kernel o, borage seed oil, soybwan oil, wheat gene oil, rapeseed
oif, sunflower o, peanut oil] apricot kemel o] pistachio ofl, almond oil, olive
oil, macadamia mut oif, gvocade oil, sea buckthorn oif, sesame otl, hemp ofl,
harelnot ofl, priswla oil, wild vose oil, safflower oil, walnut off, andmal-based
tallow, for example beel tallow, fatty scids, hydroxybmodified fatty soids and
fatty acid estors based on myristolete acd, palmitoleie acid, oleie acid, vaccanic
goid, petroselic actd, gadoleie aoid, erueie seid, nervonie acid, Hnoleie amd, -
and ylinolenic awd, stearidonic aeid, avachidonic acid, tmoodonic aid,

clupanodonie acid and vervonie said,

In g fiwther preforrad smbodiment ol the present wvention, the fatty acid or Batly
acid devtvative b2) is olee acid, Modiesel, soyvbean ofl, rapeseed oil or tallow,

nore preferably olele acid, soybean ofl, rapeaced or besl tallow and specifically

b

givie avid. The fatty acid or fatty acid derivative &8 to improve toter alia the
blowing agent solubility an the production of polvursthane feamse B s very

particularly preferable fir component b2} not o comprise any trighyveeride,

sapeetally no ol or fab. The glyvesrsl released from the triglyveertde by the
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oxterifivation/transesterification has &  detvimental offect on rigid  foam
dimensional stalility, as nentionsd shove. Froferred fatty acidy and fatty acid
erivatives in the context of component b2} sre therefore the fatty acids
themnselves and alze alkyl monoestors of fatty aclds or alkyl monoesters of fatty

3

actd mixturey, expevially the fatty acids themselvey and/or biodissel

Preferghly the gliphatic or oycloaliphatie dinl b3} 8 selected from the preup
gonsisting of othylene  glveel, dicthylene glyeel, propylens plyeel, 13-
propsnediol, Ld-butanediol, L S-pontanedicd, |,8-hexanediol, Z-methyl-13-

wmropanediol  and  Jomethybd Sopentanediol and  alkexylates thoresf dt is

partioularly proferable for the sliphatio diol b3 t be moncethylene glycol or

&3

digthiviene glyeol, sapecially disthylene giveol.

Preforably, a polvether polyal bd} is used having 8 functionality above 2, which

was prepared by alboxyiating a polyvol having & functionghty of not less than 3.

In general, the polvether polyol bd) has a functionshity grester than 2. It
preferably has a functionality of not less than 2.7 and sspecially of not less than
2.9, In general, it has a Ranctinnality of not more than §, preferably not move than

5 and more praforably not more than 4.

In ope smbodiment of the present invention, the polyether polyel bd) i
obtaiushle by reseting & polyol having & functionality of greater than 2 with

0

athylene oxide snd/or propyiene oxide, proferably with sthylene oxids.

In a further preforable embodiment, the polvether polvol bd) 13 obtainghle by
alkoxylating, preferably sthoxyiating, a polyol selected from the group consisting
of sorhitol, pentecrytluitol, wrimethylolpropane, glyeerol, polvglyveerol and
wixtures thersof, more preferably ¢ polyel selected from the group consisting of

trimethvicipropane and glycersd,
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In one parttcularly preforable embodiment, the polyether polyvol b4} 1y obtainable
by alkoxylativn with ethylene oxide, lvading to rigid pobwrethans foams having

fmproved five protection groperties,

frr one particularty preferred swbodiment of the present invention, the component
b} is prepared by antonie polymerization of propylene oxide or sthylene oxide,
oreferably ethylone oxide, in the presence of alkoxylation catalysts, sugh as
aikalt metal hydroxides, sueh as sodium hydroxide or potassimm hydroxide, or
alkall metal alkoxides, such as sodiom methoxide, sodivm ethoxide, potasaium
cthoxide or potasslum isopropaxidy, or aminie alkoxylation catalysts, sueh ag
dimethviethanolamine {DMEQAL miderole and fmidazole derivatives and also
wixiores thereof by wsing &t least oune starter wmolecule. KOH and aminic

atkoexylation catalysts are proferred alkoxylutine catalvsty, Since the polvsther
firat has o be nentralized when KOH iy esed sy slkoxylation catalyst and the
potassium salt praduced has to be romoved before the polvether can be used in
the esterification as component b}, the use of aminie slvoxylation catalysts s

I

preferred. Prefored aminie alkoxylation catalysts are selected from the group

e

somprising  dimethylethanolamine  (DMEGA),  fmddazele and  imidazole

3 3

derfvatives and also mixtures thergof, invidazole iy more preforred.

In one advantageous ombodiment of the wvention, the polvether polvel bd}
consists of the reaction pradust of glveerel with sthvlene oxide and/or propylene
axide, preferably with sthylene oxide. &s a rewelt, the storage stability of

componsat B is partteularly high,

I g further advantageouws smbodiment of the tovention, the polyether polvol b4)

w—,

conuists of the reacion product of irimothylolpropane with ethyiene oxide andéor
propyiene oxide, preforably with ethylene oxide. Again the vesult is a particelarly

high tmproved storvage stability for componsnt 8},
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Preferably, the polyether polyol b4) has an OH momber in the range fom 150 to

P50 wg ROH/ g, proeforably o the vange frowm 300 to 958 mg BOH/g aad more

g

oy

proforably i the range fHom S00 to 800 myg KOHg

In a forther preforred ombodiment, af losst 200 numol, preferably at least
400 mmed, move proferably at least 600 mumnl, oven mors prefurably at least
BO0 mumol and most proferably at least 1000 womel of componsnt b4) are vsed per

Lp of component Bl

To a particniardy preforeed embodiment of the invention, the polysther polynl bd)

o

consista of the reaction product of wimethylolpropane or glycerol, preferably
glveerol, with othylene oxide, whorein the OH number of the polyether polyel

B} i e the vange from SO0 to 800 mg KON/, preferably 300 1o 630 mg KOH/g,

N

avsd indazole v used as alkoxylation catalyst,

<

In an espeeiaily preforred embodiment of the tovention, the polyether polyel bdy

consists of the reaction product of trimethylolpropane or glyeerol, preferably

glveeral, with othytene oxide, whersin the ON sumbsr of the polyether polvel

bd} ix in the range from 300 to 300 myg KOH/ g, preferably 300 to 650 mp KOMH/,
imidazole i used as atkoxylation catalysy, and the aliphatic or oycloaliphatic diod

B3} in dicthyicne glyeol, and the fatty actd or the fatty acid derivative b2} is olele

Preferably, the palyothersster polyol Bp has a number-weighted average

functionality of not lees than 2, preferably of greater than 2, more preferably
greater than 2.2 and especially greater than 2.3, leading to a highsr wrosslink

density on the part of the pelyvarethane wropared therewith and hence to better

v

mechanical proportios on the part of the polyarathane foam,

'E\ﬁ

iy

wopare the  polyvetherester polvols B), the oliphatic and  aromatic

»

pelyearboxylic acids amllor derfvatives and polvhedric aleoknls can be

potyveondensed i the sbsence of catalysts or preferably in the presence of
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evterification catalvsts, advantagsously in an atwmosphers of fwort gas, o

&

witeagen, in the melt at tomperatures of from 180 o 280°C, proferably from 180

fo I80PT, optionally under reduced prossure, to the deaired acid nomber which iz

kS

advantsgonusly less than 1, preferably less than 2, fo g preforred embodiment,

~

5 the esterification mixture s pedyoondensad at the abovementionsd temperatures

o an acid monber of frow 30 to 28, prefurably from 40 1o 20, under atmospheric

o

presyure and agbssguently wnder o prossure of fess than 300 mbar, preferabdy

by e
1

from 40 to 400 wbar, Possible esterification calabysty ave, for example, fron,

cadmium, cobalt, lead, ming, swinay, magnesinm, Hianlwn awd tuy catalysts

i} the form of metals, metal oxides or metal salty, However, the polyeondeusation
con also be carried oul mn the Hgwid phase m the presence of diluents gudior
sndrainers such as benzene, tolucne, xylone or chivrebeasens in order to distill
off the water of condensation a8 an aseotrope.

5 To produce the polvethersster polysls, the organde polycarboryvlic acids sadior

derivarives and polvhydeie aloohals are advantageousiy palycondensed in g molar

vatio of 111-2.2, proferably 1:1.08-2.1 and particularly preferadly 112,80,

The polyvetherester polvols obtaied generally bave 8 ounsber average molecular
20 weight w the range from 300 to 3000, preferahly i the range from 400 to 1000

and cspecially in the range from 438 to 8O0,

The proportion of pelvester polvols 8) is generally at legst 10 witdh, proferably at
tpast 20 wit% and more preforably at least 40 wide and especially preferably at

25 loost SO wily, based on totsl componentis B} to G

Producing rigid polyvuwrethane foams by the process of the present invention, in

sddition to the speeific polyester polyols (polvetherester polyels) described

above, stilizes the conventional coustruction components, abownt which the

Lk
=

following details may be provided,
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fn addition to the polvetherester pobyvoly, further polvester polvoly may be

present. In geweral, the wmass ratio of polvetherester polvols to the further

polvester polyoly s st feast (U1, proforably at least 28, more preforably st least
8 and espectally at leaxt 8.3, In g particularly preforred embodiment, it

excluaively polyethersster polyels frow components B1Y to b4) which are used a

~ & 3

Polyvisocovanate for the purposes of the present invention is fo be understood 1o be
refurring to an orgamic compennd comprining &t least fwo resgtive ixocyanatse
groups mor mnlecute, ife, the functionslity i &t least 2. When the
polvisoovanates used or a mixture of two or more polyvisoryanates do not have 8

.

unitary functionality, the number-weighted average functionality of component

The aliphatic, eyoloaliphatic, sraliphatic polviunational iscovanates known per se
and preferably the aromatic polyfunctional fsovyanates come iuto consideration
for wse as polyiscoyanates A Polyfunctional isogyansies of this type are known
per se or are obtainable by methods knowsn per se. Peolvfunctional isocyanates

may more partioniarly also be osed sy mixtures, in which case component &) will

v

scpordingly  comprise  various  polviunctional  isocyanates.  Polyfunctional

Boyanates that come wnde consideration for use sy polyisvovanate have two

{herednufier called dilsovvanates) or more than bwo fsocvanats groups per

Rpsoitfie exmuples arel alkvlene difsooyanstes having from 4 to 12 carbon atoms
ty the alkviens radical, sg. dodecans 1,13 dilsovyanate, 2-cthyletramethylone

La-dusooyanate,  Jawihvipentsmethelone  Liditsooyanste,  tetrsmethyiene

{ddiisepyanate, and preferably hexamethylene L 8-ditsoevanste; cycloaliphatic

& ; -

difsocyanates such a8 coyclohexane 13- and 1 d-diisooyanate and also any

-

mixtures of thesy isomers,  D-isooyanate-3.3, Sfrimethyl-S-isocvanatomethyis
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cyclphexane (IFDI), hexalwwdratolvlene 3.4+ and 2,6-dilsocyanate and alsn the

gorresponding isomer amixtores, doyvelohexyimethane 447, 227 amd 247

i§§:i${‘}£)}’&‘:‘lﬁi angd also the corresponding iscaer mixturey and preficubly aromatic

'4

polyizocyanates sueh we tolylene T4 and L6-diisooyanate and the corvesponding

3

somer mixturgs, diphenylmethane 44°, 247 and 2.2 -ditsooyanate and the

corresponding  isemer  nuiktuves, misttwey of  diphooyhosthane 44°%  and
22070 diisocyanates,  polyphenvipolvmethivione  polvissovanates,  mixtures of

diphenvimethans 447, 24 and  2.27-disocvanates  and  polyphenyis

polvmethylene polviseovanstes {orude MDD} and mixtures of eorade MBI and

tolvisne diisocyanates.

Of partiodar sudtability ave 2,2%, 3,.4° anddor 4 48 diphenyvhnethane diisoeyanate

MDL, L5-naphthylens ditsovvanate (NDI), 2,4~ anddior 26-tolyviene difsooyansts

(T, 3 3dimethyibiphenyl ditscoyanate,  1.2-diphenyiethany  dilsocyanate

andfor p-pheoylene difsocvanate (FPIMY, tri-, totra-, penta-, besa-, bepta- andior
gRtame ﬁay‘z ne disooyvanate, Deowothyvlpemtsmsethylene 1 S-diisooyanate,
Z-ethyibutylene L4 -diisooyanate, pontamethyieny 1 A ditsovyanaty, butylene 14«
ditsoovanats, E-isocvanate-3,3 S-trimethyl-S-soevanatomethviovelohexane
{sophorone dilsocyanate, PR, 18- andfor  15-bisfisocyanatomethyl}

yolphexane (HXDD, Ldwowivhexane diisooyanate, T-methyla2 4~ andfor -2,6-

cyclvhexane dilsouyanate and 4,4%, 24 andior 2, 3-dioyelohexyhmethane

<

Modified polvisocyanates are slso Hoguently used, L, prodocis which are

obtained by chemical reastion of organic polvisoeyanatss and which have at least
two reactive wsocyanate groups per moleculs. Polvizooyanates comprising ester,
ures, biuret, allophanate, cwrbodiimide, isocvenmurate, wetdions, cwrbawate

and/or urethane groups may by mentioned in particalar,

o

The following embodiments ave particalarly preferghle for use as palyisenyanates

of component &y
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i} Polvfunctional isocvanates based on tolviene disoovamste (TR,

especially 248 TH or 2,6 TR or mintores of 2.4 and 2,6- TR
i) Polvfunetional {soovanates based an diphenyvimethane diisooyanate (M),
sapecially 2,2°-MDT or 345MBT or 4,45MDBT or oligomerie MBI, which
3 ta alse known as polyphenyl polymethylens socvanate, or mixtures of twe

or three of the aforomentioned sjzmmvim sthane difsoovanates, or orude
MM, which iy gonerated i tha production of MDD, or myixturss of at least

one oligomer of MDD and &b lesst one of the aforementioned low

molecudar weight MM dertvatives;

Yy Mixtures of at least one wromatic sooyanate of embodument 1) and at lvast
ane sromatie isooyanate of embodiment i)

Folynweric diphenyimethane ditsocyanate is very particularly preferrad for use ag

polvisoevanate, Polymerie diphenvimethans ditsoovapate {(hereinafter called

15 polymeric MDD is 8 wixtore of two-nuclear MDI and oligomeric condensation

products and thos derivatives of diphenyvimethans diizeeyanate (MDI) The
polvizevvanates may preforably also be constructed from mixtares of monomesric
sromatic didsooyanates and polymeriec MBL

2 Polymeric MDD in sddition fo tweenuclear MDU comprises ong or moreg

polynuelear sondensation products of MIM with a functionality of wmore than 2,
especially 3 or ¢ or 8 Folymerie MDY is known and is froquently referred to as
polyvphenyl polymethylens socvanate or else as olipomeries MU Polymeric MIN
iy fypically constructed from a mixture of MDbased {sooyanates of differing

23 funotionality. Podymeric MDY iv tepioally weed o admixture with monamerie

MEM.

he {average) functionality of & polyisovyanaie comprising polymerie MDY can

vary in the range from about 2.2 to about 8, mors particularly from 2.3 to 4, more

Lo

tn 3.5 Such & minture of MBbased polyfimctional

L33
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ogyanates having different functionalities s sapecially the orade MDY obtained



P
Lad

Yo

i

i

20

L5

1S - 2855551

Polvfunctional  Isocvanstes or mintwres of two oy more  polyfimetionsd
fsoyanates based on MEH sre known and are for example marketed by BASF

Polyurethanes GmbH undar the name of Lapranas®,

The functionality of compenent &) is proforably st least two, more preferably at

loast 2.3 and cepecially &t least 2.4, The funetionsiity of component A} ia

preferably in the range from 2.2 w4 and more preferably b the range o 2.4 10

The content of isooyanate groups in componsnt A) {8 preferably (v the range
from 3 to 1 mmolg, wore preforsbly n the range frow & 1o % mmelg, and
ospocigily in the range frem 7 o 8.5 wmmoliy, A person skilled in the art koows
that the content of ispovanale grovps in mmelg and the so-called equivalence
wotght in glequivalent ave reciprocal to sach other. The content of isocyvanste
groups in mmel’s SHllows from the contant in witth to ANTM 318598 A
In ¢ particuwlarly proforced embodiment, component A} consisty of gt least one
polyfunctional tsovyanate sclocted from 4,47 diphenyimsthane diisnpovanate, 2,4%-
diphenvhmethane  diisoeyanste,  2,37-diphsavhuethane  difsooyanaie  and
oligomene diphenyimothany ditspovanate, In the comtext of this prefuered
embodiment,  componenat  {al}  comprises  oligomeric  diphenylusthane
ditsoovanaty, ao-called “polymer-MIY, with partioslar preference and has g

functionality of at feast 2.4,

The viscosity of component &} used can vary within wide Hmits, The viscosity of

component A is proforably in the range frowm HE o 3000 mPas and more

prefevably in the range from 200 to 2300 mPas,

Component T

it 35 also possible to co-use polyother polyols C) which are abtainable by kunwn
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progesses, for example by anionie polvmerization of one or more allvlene oxides
having 2 to 4 carbon atoms with slkall metsl hydrexides, such as sodinm
frydroxide or potasstun hydroxide, alksll metal alkexides, such as sodium
methoxide, sodium othoride, potassuan othoxide or potassium wspwpomdgq oF
snvinie  alkoxvlation  oatalvety such  as  dimethyvlethanolamine  {DMEOA),

3

imidazele andfor imidazele derivatives by using af least one starter moleculs

oy

comprising from 2 0 8 and preferably from 2 10 & regetive hydrogen atoms in

onded form, or by cationiv polymerization with Lewis aoids, such as antimony

"!.3
’.")

pentachloride, boron fuoride ethorate or Meaching carth.

Suitable sllovlene axvdes arg, for example, tetrabvdroforan, L3~propylene oxide,

1.2« ar 23 -butviens oxide, styrene oxide and p'refm'ahiy ethivlene oxide and 1,2+

propylene oxide. The alkylens oxides can be wsed individually, alternstely in
sgpoession or as mixtures. Preferved alkvless oxides are propyless oxide awnd

3 o~

sthylene oxide, snd othylene oxide 1§ particulsrly preferrad,

Possible starter molecoles arve, for sxample: water, organte divarboxyle aelds,
such sy snocinte actd, adipic aold, pithalic avid and torepluhalic avid, aliphatic
and  aromatie, optionatly  Nemonoalkyle, N Nedialkvle and NN -diatioyl-
substiinted diamines having from 1 o € carbon atoms in the atkyl radical, 2.
optionally monealkyhs angd Jratkyl-substituied sthyvlenediaming,
diethvienstriamine, Wethylenctetramine, 1 3-propyienediaming, 3~ or 14
botvlenediamine, 13- 13- I8 18- and 1 6-hexamethyviencdiamine,
e 204 and 2saoivicnediaming and 4,47, 247 and 2,20
dianinodiphanyimethane. Partionlar preforcnce 18 given 1o the recited dprimeary

i’li"’i‘i‘\i’b. for t‘{(i!”"ip LY VE"R( dlamine,

Further possible starter molocuies arer alkanclamines such ag othanolamine,
Nemaethyvlethonolamine and  Neethylethanolaming, dialkanclamines, such as
dicthasolamine,  N-methyldisthanolemineg  and  Neothyldicthanolamine  and

triaikanclamines, sueh 88 wicthanclaming, and awmwonds,
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Proforence is grven o ustug dihydric or polyviudnie alcohals, such ay cthanediol,
1,2« and 1 3-propansdiol, diethelene glycol {DEG), dipropylene glyeol, 1 4-
butanedinl, { &-hexsnediol, glycerel, trimethyvloipropane, pontacrytheitad, sorlital

s

wnd sucross,

The polvether polyels ),  proforably  polvoxypropylons  polyols  and

3

pobyaxyvethyiene ;:s{ﬁya;ﬁs, more preferably polyoxyethyiene polyols, have a
fonctionality of proforably 2 to &, more preforably of 3 io 4, espectally of 2 10 3
and specifically 2 and number average moleonlar weights of T3 to 3008 gimol,

preferably 200 to 2000 gimol and cepecially 258 to 1008 g/mol.

Une preforred swboduoent of the tovention awtihzes an alkexyiated diol,

preferably an ethoyylated diol, for example cthoxylated ethyiene glyenl,

polvether polvel O polyethviene glyeol s preferably concernnd,

Inoone advaniagoous ombodiment of the nvention, the polvetherol somponsnt €)
consists exclusively of polyvathylene glysol, prefeorably having 2 number average

moteouiar weight

P
“4
"%,

3
¥

of 250 to TR0 g/mall

polyether podyals O} &s generally in the range fom 0 o

it wt‘?sé’;, '§§E‘§'§€Y3§}§};’ tn the range from & te 9 9% and more preforsbly in the

range from 4 10 § wil, based onotal componenis By o G

The mass ratio of component B} to component ), if prosent, s generally af least
1, prefevably 3, wmore preferably 4, especially § and specifically 7.

The mass ratio of component B to component O}, iF present, is generally less

than 80, preferably iose than 40, mors prefershly lews than 30, even mors

proferably less than 28, yot even more preforably loss than 16 and specifically
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Compensnt B

Componsnt ) {8 a Hame-retardant mixbhee which is charagierized by the fact
that @ consists d1) o an extend of at loast 10 widh and at most B0 wit, based o8
the amount of fame-retardant mixturg, of 8 Hame rotardant having a boiling
potut of not more than 220°C, and &2} 1o an oxtent of af vast 10 wi% and at most
% with of tne or more phosphorus-containing flame refardanty having 2 boiling
point of greater than 328°C,

U

eful flawme vetwedants 1} include phosphates or phosphonates, for example

7

disthyl cthanepbosphonate (DEEPR), tricthyl phosphate (TEF} and dimethyl

propyiphosphanate (DMPFY

Usetul flame retardants d3} inchude for example brominated ssiers, bromingted
ethars {Ixel} or brominsted alechels such an dibromonsopentyl aleohol,
iribromonsopentyl altchol, tetvabromophthalate disl (OF 54) and PHT-4-disl,
and also ehdorinated phosphates such as tris(R-chiorocthvly phosphate, tris{2-
chloropropyly phosphate (TOPPR), trisdd 3-dichlorepropyl) phosphate, tricrssyl
phosphate, diphenyl crosyl phosphate {DPR), ¢332, 3-dibromopropyl) phosphate,
totrakis{2-chiorosthyly  othyloncdiphosphate,  dimethyl  methanephosphonate,
diethyl  disthanclaminomethylphosphonate and  alse commersially  svailable
fnlogenated flame-retardant polyvals.

Usefol flame retardsnds d1) having & boiling point below 220°C have wo
wovyanate-regctive proups. The are prefersbly phosphorus-containing, meve
preferably halogen-free and move partivulaly selocted from the group consisting
of diathyl ethyiphosphonate (DEEPR), triethyl phosphate {TEP) and dimethyi

propyiphosphonate {DMPFY and also mintures thereof

Fraferred flame retardants 423, botling above 220°C, have no iscoyanate-reasctive

groups. The flame retardants are preforably Hguid &t room temperature, More

poferved phosphorus-containing Sams retardants are selected from the gronp

X
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conaisting of tris{d-chloropropyl} phosphate {(TUPP), diphenyl cresyl phosphate
{OFCY tripheny! phosphate (TP and aleo mixtures thereot, Halpgen-free flame
retardants ave particalarty preterable,

.

Preforably, component ) consists o an exiont of from 10 o 70wl of tne or

1

more flane retardanty d1} having 8 budling poeint of wot more than 220°C, and to
an extont of fom 30 we 90 with of one vy more phosphons-coniaining flame

retardants 423 having a boiling potat of greater than 330°C

3 The proportion of Hame-retardant mixture D} is generally o the rangs from 2 o

S0 wide, preferably in the rapge from 9 to 45 wi¥, more preferably to the range

P

v oin the range from 20 to 30 wils,

&

fram 18 1o 36 Wi and even more profersh

based on total compunents B} to ),

el

Component B

Forther auxiliaries andior addition ageata B} can be added to the reaction mixtuee
for producing the ngid polyurethane Dams. Mention nwy be made of, for
example, surtace-active substances, foan stabilizers, cell regulators, fillers, dyes,

2 pigments, hydrodysis inhibitors, fungistatic and bacteriostatio substances.

Possible surface-active substances ave, for sxample, compounds whith seres to

4

aid homogesization of the starling meterials and swy alse be suitsble fo
regulating the cell structure of the polvmers. Mention may he made of, for
25 cxample, cmudsifiers such as the sodium saliz of castor ofl sulfiates or of fatty
acihds and alse salts of fatty scides with amines, eg dicthylaming oleste,

drothannlamine stearste, dicthwolamine riginolente, salts of sulfonie saids, e.g

o

alkall  matal e ammenivm osalts of  dedecylbenzenssulfonic o

dinaphthylmethanedisulfonic acid and doiooleie weid; fosm stabilizers such as

)

siloxaus-oxyatkylene copolymers and other organopolysiloxanes, sthoxylated

e

alkyiphenols, othoxylated fatty alechols, paraffin oils, castor of

P

oxigrd of

ricinolele esters, Turkey red il snd peanut off, and eell repulators such as

\
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paraffine, fatty alcoholy gnd dimethylpolysiloxanes. The above-descrnibed

o
53]
7
K
Tt
2%

oligomeric asrylates having molvoxyalkyviens and fluorcalkane radicaly
gronpy arg also suitable for tmproving the emulsifving action, the cell stracturs
sndior for stabilizing the foam. The swisce-aciive substances are typieally
smploved o awounts of 0T fo 10 pards by weight, based {1.o., reckoned) on 100

-

parts by weight of conponsnt Bl

Fitlers wbich nwy be mentionad, in particular reinforeing fllers, are the

customary organie and inergande fillers, reinforcing materials, weighting sgents,

agents for improving the abrasion behavior in paints, costing compositions, ete.,
which are known per se. Specific exampley are! inorganie fillers such as siliceown

mingraly, for example sheet silicateos such as antigortle, serpenting, hornblendes,
amphiboles, chrisotile and tade, metal oxides such as keoliy, aluminum oxides,
traniom oxides and brow oxides, wetad salis) such as chalk, barite and inorganic
plgments such as cadmium sulfide and zine sulfide and also glass, ete. Praference

<

fs given to using kaolin {china olay), aluminum silicate and coprecipitates of

bariom suifate and aluminum silicate and also natural and synthetic fbrous
minsrals such as wollastontte, metal Gbers and in partivalar glass fiders of
varions fanpths, which may be coated with o sive. Possible organde fillers are, for
exampler carbon, melandne, rosin, evelopentadieny! resing and graft polymers
amd alse cellulose fibers, polvamide, polyaerviomitrile, polyursthane, polyester
fibers based on aromatic andfor aliphatic dicarboxylic esters and in particular

carbon hers.

The toorgame and organde fillers can be wsed ndividustly s a8 mixtures and are
advantageously added 1o the reaction mixture in amounss of from .8 © 58 wids,
prefovably from b to U wid, based on the weight of the components &) 1o G},
aithough the comtent of mats, nonwovens and woven fboiey of natural and

nthetic fibers can reach values of up to 8O wi¥, based on the weight of

componests A to G
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Further information regarding the shovementioned other cusfomary suxiliary and

addition agenis way be foand In the techaieal lteratues, for oxample the

ged

saonograph by LH. Saunders and KO Friseh “High Polyvmeny” Volame XV

R

Polyursthanes, Pars 1 gnd 2, Inderscience Poblishers 1962 and 1964, o

.

Ty

Kunststoft-Handbuoh, Polyvursthane, Volume VI Hanser-Verlag, Mumich,

Viewng, 15t and Ind BEdittons, 1966 and 1883,

Component F

Blowing sgents F) which are waed for producing the vigid pelyurethane foams
include preferably water, formic actd and mixiores theveol These react with
fseeyanate groaps to form carbon dioxide amt in e pase of formie acid o form
carhon dioxide and garbon monexide, Since these blowing agents release the gas
through a chomical veactinn with the isocyanate groups, they are referred to as
chemdeal blowing agents. In addition, physical blowing agents such as low-
boiling bydrovarbony can be used. Sunitable physicel blowing agents ame in
patticulsr Bguids which sre inert towards the polylsoeyanates A) and have
betling points below 1008, preforably below S8°C, at atmosphoric pressure, 89
that they vaporize under the conditions of the exothermiv polvaddition resction.
Examples of suck Hguids which are prefershly used are alkanes such as heplang,
hexang, n-pentane and isopentane, preforably industrial mixtures of n-pentans

and isopentane, b-botene and lsobutane and propans, oveloalkanes such as

cyelopentane andier ovolohexane, others such as fiwan, dimethyl ether and

diethyl other, kstones such as acetone and methyl ethnd ketome,  alkd

carboxylates such as wethyl formate, dimethyl oxalate and othyl asstate and

halogenated hydrecgrbong such as methylene chioride, dichloromenofiuworss

Z
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methane, diluoromethang, wiflucromsethane, diffvoracthang, toteaf

e

chioradiflupresthanes, 1, 1-dichiore-2,2, 2« fluorocthane, 2, 2-dichiore-2-fluore-

~ SN s ¢ <

sthane and heptafhunropropane. Mixtures of these low-boiling lounids with ong
amther anddor with other substituted or upaubstituted hydrocarbons can also be
wsed, Orgagie cgrhoxylio acids sech gs formie acid, acetio acid, oxalic acid,

vicinalete acid and carbogyl-conlaining compounds sre slso suitable.
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I is proferable not o use sny halogonated hydeocarbons as blowing agonts.
Water, formis acikd-water mixtures or formis aeid arve preforably used as chemigal
blowing agenty with fornde acid-water mixtores or formiv acid belng particpiarly

wreferred chomical blowing agemts. It is preforable to use pentang isomers, or

mixtures of pentans lsomers, as phyaical blowing agents.

The chamical blowing agents can b uned alone, Lo, without addition of physical
hlowing sgents, or together with physics! hlowing agents. The chemical blowing
ggents ave proferably used together with physical blowing agents, in which case

&

the use of formie avid-watsr mixtures or pure formic soid together with pentane

N

tsoiners or mixiures of pentase fsomaers s prefecrad,

The blowing sgonts ave either wholly or partly dissolved in the polvel component
{fLe. B+ B+ ReGY or are introdeced vie 8 statio mixer anmediately before
foaming of the polvel component. Bt s usual for watgr, formie acid-water
mixtares or formie soid w be folly or partially dssolved Tu the polvel component
and the physical blowing agent {for example pontang) snd sny remsinder of the

chemical hlowing agent to be intraduced “on-ling”.

The polyol compounent {s admixed in site with pentens, possibly some of the
femical blowing agent and alse with all or some of the catalyst. Auxiliary and
addition agents as well as Hame retardants are already comprised in the palyol

blend,

The amoeunt of blowing agent or blowing agent mixture wsed 1 in the range from
1t 48 wite, preforably in the range from 1 to 30 wibh and more preferably in the

rarge trom 1.5 to 28 wilh, all based oo totad componenis B to Q).

When water, formic acid or g fornde seidowster mixture i3 used as blowing
agent, # i preferably added o the polyol component (B+CHDHESEHGY in an

gt of 6.2 to 10 wit, based on component B). The addition of water, femie
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acid or formie avid-water mixture can take place in combination with the use of

other blowing agents desgribed. Po s piven to using formic acid or a

fogy

sfersnee

P

formie soid-waler mixture i combination with pontane.

Componeat G

Catalyets G} used for preparing the rigid polyurethane foams are partioularly
componnds which substantially speed the resciion of the components” BY o )
compounds comprising reactive hydrogen atoms, especially hydrexyl groups,

with the podyizsovyvanates A}

It iz advantageous v wse bhasie polyorcthane catalysis, Bor example tertiney
aminges  sugh  as  iviethoylamdne, tibutylamine, dimethylbenzyiandae,
dicvelohexyimethvlaming,  dimethyiovelohexyviaming, N NN, N -tetramethyl-
diaminodiethyl sther, bis{dimethylaminopropyliures, Nomothylmorpholine ar

N

dMegthylmorpholing,  Neoyclohexylmorpholing, NN N N'-tetramethylethyione-

dlantine, MNNN Noptramethyibutapediaming, NN N Notetramethyihoxane- 1,6
diavine,  pentamethyldisthyienstviaming,  bo@himethylammosihyly  sther,

duncthyipiperazing, Nedimethylaminoethylpiperiding, 1 2-dimethylimidazals,

Laaabioyelold.2 jovtans {Drabon} angd

&

2. 8loctane, Iod-digzabiovelnl 2.3,

sthanclaming  compounds, sueh  ax  incthanolamine,  {rtisopropanolamine,
emethyvhdiothanolamine  and  Neethyldisthanolamine,  dimethvlandnosthanad,
20N, N-dimethvlanmdinocthoxviethanol, NN N tris{diatkvisminoaliovhhexa-
hydrotriagines, o8 NN N nsidinsethvianinopropyl-s-hexahydrotriazine, and
thyienediantne, However, metal salie sueh as ivantil} chioride, zine chionide,
load sotoste and prefocably tin calts such as tin dioctonte, tin dicthyvibexoate and
dibutvitiny diloursty and also, in pacticatar, mirtures of tertiary aniney and
grganic 4n sshts are slso soitable,

Further possible  catalysty  arer  amidines  sueh as 2.3-dimethyl3,4,5.8
tetrabvdropyrimiding, tetraalkylammonium Bydroxides such a8

teiramethylanmoniom hydroxide, alkall metal hydroxides such 88 sodinm
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hydroxide and alkall wetal slkoxides such ay sodiom methoxide and polasaivm
isopropoxide, alkall metal carboyylates and also sikalt metal salts of long-chain

fatty geids having from 10 to 20 carbon atoms and optionally lateral GH groups.

PO to 10 parts by weight of catalyst oy

T

Prefersnos Iy given to using from {
catalyst combination, hased (Lo, reckoned) on 100 parts by weight of componsnt

o procesd withowt catalvais In this

o

By I is also possible to allow the reaction

gase, the catabytic activity of amine-initisted polyely i explodted.

When, denng foaming, a relatively large polyvisocyanate excess wused, Sother

&

suitable catalysty for the ttinerization resetion of the exeesy NOO groups with

o

one another argl catalysts which form isecyanurate groups, for example

3 b3

te or alkalt metal aalts, specifical

¥

ammoninm fon sall by ammenium or alkall metal

carboxylates, alowe or in combination with tertiery amines. Isocyanurvate

o

formatien loads to flomeresistant FIR feams which are preferably uwsed in

tndusivial rigld foam, for example in building and constroction as insulation

Boards or sandwich elemends.
Farther information regarding the abovementioned and further xtarting materials
may he found in the techoival erature, for exmople Kunstatofthandbuch,

Volume VI, Polvursthane, Carl Hanser Verlag Munich, Vieang, 1st, Jmd and 3nd

Edittons 1906, JORY and 1983,

The present invention also pratsv:id.es a polvel component for producing yigid

pobyurethanse foams comprising the components BY to G} as desertbed above. Ths

mass ratio of componsat B} o compenent U} 1e preferably at least 1

H ia preforable for the polyol component to comprisy

10 10 80 wit of polyvester polyols BY,

]
ot

Yo 11 wits of polyvether polvels O
2 10 50 wit of flame retardants DY,

&Y

0.5 10 20 wit of further suxillary and addition agenis
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1o 45 with of hlowing agents T}, and

3.8 to 10wt of catadysts G,

a

oot

gach as dofined above and cach based on the total weight of components B} o
wherein somponsats BY to ) total 100 w1%, and wherein the mass ratie of
component B to component O} s af Teast 4,

«¥ o~

it is particniacly preferable for the polvel componeant to comprise

48 fo 90 9% of polyester polvels By,

o § with of polyvether polyels O,

N

9 o 48 wil of flame retardanty DY,

0.5 to 20 wi¥ of further auxiliary and addition agenis E),
o 30 wits of blowing agents Fy,

.5 to 10wty of catalysts 03}, and

sach as defined above snd vach based on the totad weight of componenis BY o
G}, whersin components B to Gy total 100 wit, and wherein the mass ratio of

$ o component OF {s at loast 5.

&

componst B

The mass ratio of component B} o componend €} in the polvel components of

fos]

the prosent wvention that 1 in sccordance with the present investion is

preforably less than 80, more proforably loss than 40, vven more preferably less

vz

’/'

than 30, yet even more proforably less than 20, yot stll vven more preforably less

than 16 sad speeific

The mass ratio of the present wvention for component A to the swm total B to

3

B} s further not less than 1.3, proforably not fess than 1.5, swore preferably uot
fess than 1.7, even mure prefershly not less than 1.8, yat even morg preferably

a0 fees than 2.0 and specifically not tess than 2.3,

X

&

To produce the rigid polyurethane foams of the present Invention, the optionally

yvester polvols By, optionally the

o

ernien

wodified organie polyisocyanates A), the po
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podysthevols O and the further componends D) to ) are mixed in such amounis
that the squivalence vatio of NUQO groups on polyisooyanates A} to total reactive
hydrogen atoms an components By aud alse DY to G &s in the range from 1 o
fi1, preferably in the vange from 1.6 to 501 and expecially in the range Hom 3.8

to N1

The tnvention alse provides the righd polyorathane foams themselves and als
thetr ose Ror production of sandwich elements having rigid or flexible outsr

X .

lavers. These sandwich cloments can be produced o g bateh or continuous

process with 8 continuous prevess being preferved,

The examples which follow Hustrate the invention,

Examples

The following polvester polyols {polvesterel 1, polyvesteral 2} were used:

Esterification product of phihalic anhydride (35 mol¥), ofeie acid {15 mol¥L
digthyione  giveel 37 mol¥e) and & polvether 23 mol%)  based  on

irimethylolpropane and ethylene oxide with an OH functionality of 3 and

hvdroxy! sumber of 810 mg Ri}ﬁfg prepared in the prosence of imidszols as
alkoxylation catalyst and using the polyether withouwt workup, The polyvestsral
has a hydroxyl Smotionality of 2.2, 2 hydroxy! nomber of 244 mp KOH/g and an

olefe acid content of 34 wi% in the polyesterel,

Polyesterel &

Veiad

Baterification product of phthalie anhydride 30 mol%), olete acid

diethylens glycol (40 mol%e} and trimethylolpropane (18 mol%) with a hvdronyl
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functionality of 2.2, a hydroxyl number of

-.l

248 m

509

: ROH/g and an olete acid

&

content of 25 wite in the polyesterol

The following were used a Hame retardants:

trischlorsisepropyl phesphate {(TUPF) with a botling point of 2445, and

triethyl phosphate {TEF} with a botling poist of 218%.

Dietermnation of curing and brittleness of rigid polyursthane foam

Curing was dolermined using the bolt test, For this, at 2.5, 3, 4 and § minutes
after mixing the components of the pelvurethans foam in 3 polystvrene beaker, 8
steel bolt with spherival cap 10 mm in radiuy way preysed by tenstle/compressive
teater 10w deep into the ntza:\&hr{mn:‘=~:hapeé foam formed. The masinum fores

w N regquived for this i3 8 nwasure of the vuring of the foam.

Brittlopsss way deterrained for the nigid polyiscovanurate foam directly after

foaming in a subjective manner by cuompressing the fosm and graded on a scale

rom § 1o 7, where | denotes a scarcely brittle foam and 7 denotes a foam of high
brittloness, Brittlenesy wan further chasified by determining the time at which

the serface of the vgid foam displayed visible zones of broskage in the bolt test,

“

Determining the seifresctivity of polyorethanie syvstems

3

The polyurethans systemy dexeribed hersinbelow were adjusted to g unitary by

f;}t

time by varying the pobvurethane cotalyst conventration. When s systen nesde

lowsr conventration of catelyst, this was taken o mean that the system had
higher selfireactivity,
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Compsrative Examples Land 2 and Esamples Land 2

Predduction of rigid polyuesthane foawms

The isuoyanates and the oovanate-resctive components were fogmed up

fogether with the blowing agents, catalysts and sl further addition agents @t 2

sonstant nuxing ratio of 100 ¢ 250 for polvel conmponent o isooyanate.

Uomsirative Exanmnles 1

Starting from

43,9 parts by welght of polyesteral 2 with 3 hydroxy! number of 244 mg KOH/g,
based on the esterification product of phthalie anhyvdride, sleie acid, disthylene
glyeol irimathyiolpropans,

& pats by weight of a polyethers! from othoxviated ethylene glvesl with a
hydroxyl functionality of 2 and & hydroxyl number of 190 mg KOH/g,

43 parts by weight of trischlorowopropyl phosphate {TCPP) flaroe retardant, and
2.1 parts by weight of an ¥5% fornge auid solution with water, and

¢ parts by weight of silicons-containing foam stebilizer {Tegosiah® BB4ET from
Evantk}

a polyal component was produced by mixing.

The pelyol component way reacted with 350 p& is by weight of polymer MBI
having an NOO content of 3.8 with (Lupranat®™ M50 from BASP SE, viscosity
abont SO0 wPes &t 255C) in the presence of nopentane (18 parts by weight), 2
TO% hisg-2-dimethylaminoethyl ether solution in dipropylens ghyool {Niax® Al
from Momentive/designamed catalyst 1 oin table 1) and 2.8 wi¥% of a 38%

potassium formate solution in monosthylene glyeol. The components were

X

futensively wixed osing 8 laboratory storer, The amount of 70% big-2-

dimuthylandnoethyl sther solution in dipropvlene glveol {(Niax® Al from

o

Momentive) was chosen such that the fiber tine was 31 seconds. The resolting

O

foam had a density of 33 kg/m®.
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Comparative BExample 20

Starting from

43.% parts by weight of polyestercl T with a hydeoxy! number of 244 mg KO/,

o

based ou the esterification product of plithalic snhydude, olete sold, diethylons
ghyool and 2 polyether based on trimethylolpropane and sthylene oxide,

% parts by weight of a polyetherol from ethoxylated sthylene glycol with a
hydroxyd funetionality of 2 and & hydroxyl sunmtber of 190 mg ROH/ g,

43 parts by weight of triscldorotsopropyl phosphate {TCPP} flame retardant, and

3.1 parts by weight of an 358% formic soid solotion with water, and
2 parts by weight of siliconp-comtaining foam stahilizer {Tegostab® BEAGT from
Reomik}

g polyol component was produced by mixing.

The polvel component was reacted with 1530 parts by weight of polymer MIM
POLY i 3 3

\

having an NCO content of 315 widh (Lupranat® MU from RASF 8E, viscosity

¥

0% bis-2-dimethylaminocthyl cther solution in dipropylene glyeol (Nisx® Al

from Momentive/designated catalyst 1 o fable 1) and 26 wi% of o 36%

3. ¥

petassinm formmate solution i woenoethiylene glveel. The components were

P

RS

&

intensively mixed wsing 8 laboratory stimver. The amount of 70%
dimothylaminosthyl ether solution in dipropylens glycel (Wiax® Al from

Momentive) way chosen swch that the Sber ttme was §1 seconds. The resulting

3

foam had a density of 33 kgim,

Example L not according o the nvention

439 parts by woight of polvestorel 2 with g hydroxyl number of 249 mg KOH/g,

hased on the esterification product of phihalic anhydride, oleie acid, dicthvlens

siveo! ad trimethylolpropane,

>
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& parts by weight of 8 polystherol from ethoxylated sthylene glyeol with a

3. 1

hyvdroxyl Raetionality of 2 and & hydroxy! nunber of 180 my KO g,

23 parts by weight of trischlovoisopropyl phosphate (TCPP) flame retardant, and

18 parts by weight of triethy] phosphate {TER) Hame rotardant, and

\

(593
M
i

parts by welght of an 88% formie aoid selution with water, and

kS

w2

2 parts by weight of siHvone-containing foam stabilizer {Tegostab® BE46T from
Evonik}
a polvel componay was produced by mxing,

e

The polyel component was reacted with 230 parts by weight of polymer MDY

having an NCO content of 318 wi%e (Lupraw at™ MSO from RASF 8E, viscosity

about 500 mPas gt 28°CY in the presence of sepentane {16 parts by weight), a

Evi

% bis-2-dimsthylaminesthyl sther solution tn dipropylene ghyeel (Niax® Al

from Momentive/designated catalyst 1 odn fable 1) snd 20wt of 8 3%
potaasinm formate solution i monesthylene glveod. The componemds were
intensively mined wing 3 labovatory stimer. The amount of 70% W2
dimethylaminecthyl sther sedution in dipropylens glyeol (Niax® Al from

i\tiamw;atéve} was chossn such that the fiber time was 31 soconds, The resulting

Riarting from
438 parts by woight of polyestarol 1 with o hydroxyl number of 244 mg KOH/ g,

3 v

based on the exterifivation product of phihalic anhydride, olefe acid, diethvlens

giyvent and g polvethwr based on trimethyvloipropane and ethvlone axide,

8 parts by weight of a polvethersl from sthoxyiated ethylone glveol with o

Bydroxyl functionality of 2 and a wydnwvi number of 190 mg KOH/g,

o

35 parts by weight of trisehlaroisoprd

RS ¥

shosphate (TOPFPY fame retardant, and

._
21
=
5
=
°~c"
o3

18 parts by weight oftriethy! phosphate (TEPF) tlame retardant, and

parts by weight of an 85% formie acid solotion with water, and
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3 parts by weight of silicone-containing foam stabilizer {Tegostab® BR4&T from

"

veiky

& polyel component was produced by mixing.

The polyol component was reseted with 230 perts by wetght of polymer MDI
having an NCOG content of 315 wids loupra anat™ MI0 from BASE 8E, vingosity
about SO0 mPas at 25°0) i the prosence of n-pentane {16 parts by we g.j i,

T0% bis-Z-dimethylaminoethyl cther solution i dipropylene glycol {(Niax® Al
from Momentive/desigoated eatalyst 1 in falde 1) and 2.6 withh of 3 36 with
poiassitan formate solution w monosthyiens glyeol. The componsnly ware
intensively mixed using s loborstory stirrer. The amount of T0% bis-3-
dimethyleminoethyl other selption in dipropyiens glyveol {(Niax® Al from
Momentive) was chosen such that the Bber fime wag 51 seconds. The resulling

foam had o density of 33 kg
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The restits are summarized in table L

Comparative | Comparative | Example 1| Example 2

> N 3 k3 LR 3 0} PRI
Example 1 Example 1 (M

curing [N]

3
ol

3.5 min

o
wend
2
e
m
3
iy
3

(P
o
.4
sy
(2
i
fugd

wn

L

7
]

min 71 7Q &G 8§

L 43

min £ 75 &5 &5 88

totad (2.5, 3, 4 and 5 247 {243 284 306

M~

mind

subjective brittlenses | 7

breakage in bolt test | 4 P4 4 &

1
>
pox
Fugs
P
i
ot
i,
<>

catalyst 1

w
o
[o’x:
Fo
oo
o
&

visgesity  of polyel | 618 pA
cormponent at

T = 20°C

{¥) net secording to the fnvontion

it 3y clearly apperent that the wventive polvel components ineresse the self
reactivity of the system. Examples | and 2 only need 1.0 part by weight and 1.4
parts by weight of catalyst 1 respectively compared with 2.1 and 3.6 parts by

weight respectively in Comparative Examples 1 and 2

The fuventive polyel components alse lead to tmproved cavng of the foam. The
sam total for the messorements at 3.5 wmiw, 3 nun, 4 miv and § min s 308 N or,
respectively, 284 N and hence in distinetly above the results of the comparative

sxamples, which have values of 247 N and 243 N respectively,
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fe ivention further serves o roduce the visgosity of the polyel componenis

AN

from 618 and 297 mPas at 20°C to 187 and 108 mPas at 20°C respostively, This

A%

leads to better miscibility of the polvel component with the fecovanate. This

o~

roduces the froquency of surface defeots and rosulls in an tmproved foam swrface.

The tnventive polvel compononty also reduced the beittleness of the tnndant and
henes the dusting and oracking tendeney on sawing composite elements having a
polyisooyanorate foum core. Brittloness decrouses both measured subjoctively
using finger prossure opn the foam after foaming and measursd in terms of

breakage Sime in the curing msasprement,
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Elidrds poliuretin keményhabok sl8silitésdrs
SEABADALMI IGENYPONTOR

1. Efiards polivretan keményhabok slbalitasdra
A} vgy vagy Obh szerves poliizotiandl
B} agy vagy 16bb polissaier-polind,
) adlolt ssetben agy vagy 16hb polidter-paliol,
0} sgy 8gdsgatld keverdk,
£} tovabbl segsdanyagok vagy adaldkanyagok,
FY egy vagy 1Obd duzzeszidanyag, &y
3} katalizdtorok
reagdiiatésdval, sxeal jollemesvs, hogy 2 D) d08sqdtld keversk
d1) ax égesgatid heverdk mennyiségdre vonatkoxtatve 10-80 Bimeg®%, 230°C-a
egyenid vagy snndl kisebb olvadaspontt dudsgalist, és
d2) az dudogatit keverek mennyisdgdre vonatkoztetva 1000 Gmeg%, 220°C-ndl
nagyobb ohadaspontl fossfortaralmd égesgatist,
ahol 3 d1) 85 d2) komponensek Beszege 100 thmeg. fartalmaz, &
a B} polieszter-podiol lngalabl egy olvan polidsclerpoliolt tartalmaz, amaly
D1} 1070 mol% dikarbonsav-késelimany, amely tartalmaz
b1} & dikarbonsav-hészitményrs vonatkoztatve 56-100 mol%, agy vagy kb
aramds dikarbonsavat vagy exek ssdrmazékatt,
B12} & b} dikerbonsav-késziimeényre vonatkoztatva 050 mol%, egy vagy tobb
alitas dikarbonsavat vagy szek szdrmazdial,
b2} 2-30 molt egy vagy 10bh zairsay vagy 2sirsav-szdrmasgk,
B3} 10-70 mol egy vagy bk 2418 szénatomos alifds vagy cidoalifas diol vagy
ezek atkoxidtanak
ba} $-50 moli, Jwel sgyenid vagy annél nagyobb funkcionalitdsd polidgter-polisd,
amalyal egy  2wvel egyenid vagy cndl nagyebb  funkcionaltdst  polind
atkoxiiszdsdvel Silitunk oI,
ssddorezdsl fermeke,
ahol moi% éridkeket 2 b1)b4) kemponanssh Ssszmennyisdgére vonatkoziatiuk, ahal
a b1)bd) komponensek dsszege 100 molb,



2. Az 1. igénypont szerintl eljidrds, axzsl jellomeszve, hogy a 220°C o8 vagy
enngl Kisebb olvadasponty d1) sgdsgaliét a distii-etiMoszion®t (DEER), trieti-fosz-
fonat {TEP), dimatibpropii-fosziondt (DMPP) 85 exek keverdke altal alkotolt csoport-
hél valasetivk K

3 A2 1 vagy 2. igénypont szerintl elidras, azzsl jellomerve, hogy a 220°C-
na&l nagyebl olvadasponit d2) egésgatial a trise-2-kidr-propi)-foseidt (TCRRY, dife-
nil-krezol-fosziat (DPK), tifeni-fosziat (TPP) éx ezsk keverdke altal alkotoll osoport
bol vilasztivk K&

4. Az 1-3. igénypontok sgyike szerintl olldrds, axeal jellomeszve, hogy o B)
polisssterpoliol Kizdrdlag a8 1. igénypontban meghatdrozolt sgy vagy bb polidter
darter-poliniokbd! all

8. Az 14, igényponiok egyike seerintl elidrds, azzal jellomerve, hogy o by}
patieterpolinl funkcionalitdsa > &

& Az 15, igényponiok egyike szerintl olidrds, azzal jellemezve, hogy o bd)
polister-polioh egy olyan policl alkoxiiszdsével aljuk o, amelyst a szorbi,
pentaenitlt, bimetilohbpropdn, glicsrin, polighicerin, &s erek hoverdke &lal slkotott
ssoportbd! vilasstunk ki

7. Ax 18, igdnypontok sgyike scerindl olidds, axeal jellomexve, hogy a bd)
- polisterpalioll stilén-oxiddal vald sliodiesdssed Sllituk sl

8. &z 1.7 igénypontok sgyike szerinti olidras, szzal jellamezve, hogy a bit)
komponans egy vagy 10bd, 8 lerefidlsav, dimeli-terafialdl, polietildndarefialdt,
faloay, fidisavanhidrid és zofldlsay Altal alwiolt caoportbdl kivalasaiott vegyilstst
tartalmaz,

8. Az 18! igényponink sgyvike szerintl oljidras, azeal jellemezve, hogy 2 )
dikarbonssv-készitmény nem tartalmaz b12) alitas dikarbonsavakat,

14 Az 1.8, igénypontok egyikes seernt slidrds, azzal jollomesve, hogy o b3}
zsirsaval vagy sshsavaazdmazdkol a rcinusolal, polihidroxizsirsavak, ricinusols),
Hidroxib-modosioll olajok, sadidmagole), fekatekdmeény-olg, 1dlanagols), bordagdmag-
olal, szdjabab-olg), blzascsiraclsl, reposclal, napraforgdclyl, Bidimogyord-olal, sar
gabarackmag-olal, pisstacia-olg), manduls-olal, olivaclel, makadamia-ola), avokéads-
wlgg, homokidvis-olel, srezammag-olal, kenderoly)l, mogyordolal, primulania), vadrd-
zsa-ole), porsafranvolal, didolsl S sslrsavak, hidribmbdosiion ssisavek és
mivisdinisinegvon alspuld zsirsav-Ssstersk, palmitoleingav, oleinsay, vakesnsav,

FTISSURQ
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petrozelingay, gadolsinsav, srukasay, norvonsay, fnoldnsay, o és wlinolénsay,
sxieridonsay, arahidonsay, tmnodénsay, Riupanodonsay &8 a cervonsay altal slkotot
csoporthdl valasaiiuk ki

T4 A 10 igénypont seerintl aljdrds, axvad jellomesve, hogy 9 b2) zsisav
szarmazekot az oleinsav &3 & meliboledt Sltal alkotolt csoportbd! vilasatiuk kil

124 111 igénypontok agytke szerintl ofidrdy, szxsl jellomesve, hogy o b3}
aiifds vagy clidosiifas diolokat ar stilén-giikol, propiiénglikol, 1.3propan-diol, 140y~
tandiol, 1. 5-pentandinl, 1 8hexdnadiol, 2metib1 3propdn-dial & S-meti-1.5-pan-
tanediol &9 az evek alkoxildal Altal alkotolt csoporthd! valasztiuk ki

13, Az 112 igényponiok egyike szernt elidrds, srxel jellemezve, hogy a 0
polister-polivlokat a polioxi-propiign-poliolok &3 3 pofiiatilénpolinlok altal atkotolt
csoportbdl vilasstiuk ki

T4 Az 1130 igdoypontok sgyike seerintl efidras, azzal jsllemezve, hogy a O)
polidter-poliol kizdrolag polistifén-glkolt slkalmaz

18, Az 1140 igényponiok sgyike seedntl olidrds, azzal jsllomezve, hogy az &)
kompansnanek & B3-E) tefies dsszegéhes viszonyiiol ardnys nam kissbb, mint 1,3,

18. Poliurstan keményhab, amely az 1-18. igénypontok egyike szerindi elidras-
sal alithatd eld

7. A 18, igenypont szerindl poliurstdn heményhal alkalmazdss kemény vagy
rugsimas kidsd rétegekkel rendelkesd szendvics-slemsk slésiitdsara,

18, Egy, a2 118 igénypontokban meghatdrozott Bi-G) komponenseket tar
talmazd kemeny poliureldn hubok cldalitasara s2olgald polio! komponens, shol g B)
komponensngk a O} komponensre vonatkozisiol Wmegardnys legaldbb 1.

A meghataimazatt
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