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Process for producing vigid polyaratiane Than

Dgsoription

The nvention reluies o a2 provess for produsing right polvirethans foams aned to rigid

pohyvimottuaw Tosms woduced by the process of s‘}}\@ nvention sl also tooa polwed

Lomponent

Rigid polvigsthane foams huve been kovwn fov o long e and have beon desoribed
widely, Rigid polyinethane foams are usad predomingsutly S thermal fnsulation, for
tt:mmtsp}e i refrigeration apphioncss, franspet meas oy buildings and for proddecing

strugtural slem (‘E‘ES\ in 3’“‘3?\\, alar sandwichrelononds,

An important Geld of tse of rigd polyorsthane fomms 1 composite slaments. The

rodaotion slementy composed of) in particular, wetallic covering lsyers

o

wad w ocore of fostns hesad on fsoovanstes, usuadly pobyuwrethane {(PUR) o

5

costtinucusly operating double bell plants 18 88 present practiced on 8 laege soale. Apart

solvisoovamate (FIR)Y foams, frequently also reforved o ay sandwich clomonds, on

from sandwich cloments B coolaiore insalation, oloments having colored covering

?m

favers are bevoming ever more important for sonstruction of fag i»it:x af & variety of
tnitdings. Apant from conted stest shosts, staidess steel shoety, copper shests o

e

alprninom shoets are vsed ® covering layen.

It s byt that the rigld polyerethane fosms 81 the bollow spaces uniformly and
without veids, so that very good bonding t the covering layers givex a stable
cnnstrustion which onswres gond thermal losolation, To prevert foan defecls, the
fravable PU regotion mitre has fo be intraduced within a short time inde the hotlnw
space 1 be insulated. Low-prossure o prefecably higheprossure maclines are asually
usedd for filling such artioles with faan

& s

nowry overvigw of the production of rigid pobyveethass foams and thelr we as

f"t

covering laver oy vors laves in composite olaments and also their use ey insulating

faver o rolriporation or heating ongiscering way be found, for examply, in

‘“is*aiyaiirs\;:ﬁ}ﬂ; -;‘."'"5 KiststoffHandbuch, volume 7, Jad edition 1893, adited By I

Gilter Oertel, CarliHanser-Verlag, MuniohVienna
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Sudtable gl polvurethane foams can be produced in s koows manner by reacting
grganie polyiz wates with o or more eomapoundy ha szw at least two rsactive

frydrogsrn atomn i:'i m prosunve of blowing agents, catalysty and optionally sanilianes

:

andlior additives

As compowsls baving & lsast two hyvdeogen atvon which are resctive toward
isoevanaty groups, preforence i given i using polvethier alcchols andior polvestar
alonhols for producing the pelvarcthanes, The chotee of polyoly i made, 1o partioular,
on the basts of coste and the desirad use propertios (o BP-& 1 832 SH, USB
A05, 723, WO 2068833

Howsever, the surlice properties of the huown dgd polyorethane foarns ave st
capable of uprovanent, especially I the production of composite slemants sl
these propartios have a substantial influesee on the adheston of the covering layers o
the foam, In the p*‘u{im?wm of foame by the spray forn process, 1o, a good surfhce
of grogt inportance.

W20V EHIGEL AL relates to a process By producing a rigid P ey, whevem th
polyal somponent used iy & mintare of w sorbiteb hased polypropylons oxide having an
OH nuntder of 480 mip KO, a glveerobbaged polypropyiene oxide having sa OR

-

nurnber of 138 me KOH g, and an stilenediamine-based polypropyisns oxide having

an OH number o 640 myg KO/

IP & 100632 A relates o 8 polvsl composition for 3 rigid PU foam comprising 8

20

polvether polyol B prepared by moans of o TDAS sud TEGA-started alkyvlens oxide, a

pobyether pobyed I propared by means of a Manuich bassatarted alkylene oxide and s

&

pedyether polvel B preparved by mweans of an BEUAsturted alkylene oxide.

o~

EP 1310543 AR dusertbes g polvel component & the production of rgid PU e
comprising a polvetheral | based on sorbitnl (OH pumber 490% pobvethere! 2 based on

BEDA {OH munber 730} und » polyethorsd 3 based on sthyleos glvonl $0OH numbs

200,
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A

for the produg

By
¥

EEA, & pobest

sivooliwater, and st avomatic polvester p{}.‘iye},

-

DE 100 09 648 A describex ppesscell vighd PLY fosrns produced fram pobvol mivtuess
which, ay well av & polyetherst 1 bosed on EDA (U8 number 470 8 polyetherad 2

Based on. suoros

cevel {OH nwnbor 4857 sad a polyctherol § based on glyoss

(O numbee 400} compvise Rurther polvetheroly and o castor odd glveero! satar.

W 2010046381 Al deserthes & process for producing closedheell rigid PU foams,

wissrsin gmi vl mixtares compriving polvetherals based on sorhitol, polvetherols based

on glvesrol, polyathornls hasad op gedloaliphatie dlamings, sronmtie polvestsr polwols

and pobvethereds based on THA

degerd

WG N WMedoene S et Fevaey BT e {4 Satedy
ber a provess for productayg nighl PU foams, mowhich a

polvol migiure & B used, compeising, tofer alin, oy wedl as a poly

Lo ¥ v

n./.

sether polvel based on

or wedved based on BRAA s aromatio polvester polvel.

R

oy & formulation Ry oo righd PU foam. The polvol component

used I8 mikture of 23 panty by owaight vach of

Dethylonediaming @ aucrose-based polvether polyol and g gheeral

o
B
o8
i
2
,?
i
J
,,
T
s
povg
s

ER 1 512 707 AQ describes open-oull rigid PU foams that are producsd from polynl

maxtures comprising, tder aliy, polvethernly 1 based on BDA {8 sumber 470}

2 Based oo surmse manber 485} and polvetherols § hased

oot
7
e
L)
=
i
g
oy
!
ez
%
tak
o
a
ol
4’
;|
fos

shyeeral {OH moober 400), sud also Rutdwr polvothorndy ane

,p

3 AL desenibes i w PU fnwms and polyel mixtures comprising, as

VL2 o 3 starled with sudrose of sorbifol (O muuber 480 or MY

and @ polyet & {(OH nurmber 750}, s womatio polyvester polyel
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FEF 200 IBIRI6 A dosortiies vigid PU foams sud polyol componsnts that are suital ste for

production thereof] compriaing palyetheroly A sad B

LAV

o T}, et an aromatic polyeater polved B

WEZOES 48T S discloaey tigid PU Rams and polyol minturss conprizing, ss well ag

pobyether pobyols based on soeross (O mupuber 360}, trifunctiomal polysther polvols

>

{OH nutabar 170) and EDAstarted polyols {OH number 8403, ¢ TOADasad polyo

n«

i B

andd an atomatic polyester polyell

EP 2 461 022 AL, wihdeh has an wrlier proriy date Wt i not g prior pubhication,

¥

relates 1 corg Roams nisde o reinforced PU foan, whach are ;}i“s:}ﬁtii:i;‘;d BRIg

saxivres eomaprising polyvether polyols based on DA, fnther polyether polyols (T =

24, MW 400} and an aromatic polyester

EP 2 368 SE5 AL ohdeh has o sarler priovity date bt iz nol a prior pubdication,
oo and polvel mixtures conyrising
je i}feiﬁimmi:z: Based on BEDA (O nunber 840}, polyotherols hasad on sorhitel (OH

numbser SR8 and pobvetherols based on gyosrs! (OF vumber 138}, and alse aromatic

polyester polyols and polyetherols based on TIAL

The docwgnents EP ¢ 728 783 &1, BEP 0 826 708 Al snd WO J0HY10608T Al descoribe
processes for proshecing vgid PU foams, inowhich the polyol component compuises
gastor sl Caator oil can be advastageows ﬁ:ss‘ the surface propertiss of Be foam Onothe
other hand, vastor oif can in the prosence of water lead, due to phase separation, to
instability of the polyol componeat, which can toad 1o problams I processing. Water i

frorpuently osed m nexpensive and envivonmentally fisndly Blowing agent in the

polyal component. A disadvantagy of the process deseribud In BEP 8 826 708 Al fa the

hipgh viscostly of the ;m%ys}i component mut alse the vary poor adbesion of the rigid PU

foamuns fonned. The vighd PU foams produced by the process descrtbed fn 8P § 728 783

.
b3y
it

pable Qf fnprovanent wrospect of e sorface gﬁraspx‘ﬂw* and adhesion

Al srealso o

The rigid PLT foanss prodused ag desoribed 0 WO 201 T AL digplay good
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adhosion and & good swefhes, hat ave sl ¢ 1 opsapect of the

si:m‘zé;s;i&- si‘ai&ﬁiﬁy of the pudvel onnponent | 9@ s of

cean object of the bvvention to develop & process for produsing righd

}:}{}E}-’iﬁ*ﬁi‘ﬁ.ﬁgﬁﬁ foama ‘a-x:'_“ﬁi{:-h oads to foanw

¢ good athovion, good uring and

3

polvol component has good storage stability and day good

The object has swrprisioply boon able o be selieved by & process for praxdueing vigid

g

pobtvarethane Bams by reacting

g1 ovgenic pobvies

b} opmpounds having which are reactive bwwward

ooyanate grouns ia the progenge of
¢b blowing sge sris.s
amt op

g} austliaries and a&iafl,ii‘i\sﬁsg

w”

whsrsin anixitry const \fai“‘ ot

o

b1y Bow 20 to 50 pards by weight of one or move high-Bewtionality polvether
aleohols having fonctionalivies of Bowm 3.5 1658 and & bedroxy nomber of Sam
SO0 to 550 myg KON/ and having hudroxvlcontaining high-fuactionsiy
compouds ay startsy substmees,

B2} fom §do 18 parts by oweight of one or more polvether sleobols based on

aliphatic amines and having funetionalittes of 4 and a hydroxy] nomber of fom
478 to SO0 mg KOH g,

o

“at
i
i

o 1 o 30 mz% by weight of ane or more pobwther altednly having

oy

3

funetionalities of Bom 3 0 3 and a deoxyl swaber of fow 220 & 430 wmg

B}

v ot watey

i used sy conponent by

T

The total parts by w

4

exceod TOU pacts by weight The polyvol component by o

p55

Cod B1Y to bd ) the polyol coanpeonent b by delindtion do not

s pommprise catalysts,

P



X

stabilizers and pustonwry awliaies snd additives,

The hedroxy! nuraber (s dotormingd o secovdanse with DN 55248

% The invontion Ruwther provides the polyel component B} consisting ol a mxture of
Bl from 20 to 88 pards by weiglt of ong or nwre highh-funchionality polyether
aloohois having Bwmctionalities of fom 3.8 0 5.5 wwd & hvdroxyl number of from
400 o 550 my KOMg and 1\mg hvdeokyb-contaning  High-fonctoaality
i compennds as starer subatance
B2} fom 5o 15 padds by ow c;s;?n‘ af one o more polyvether aleohols based on
aliphatic a&s‘i}_ins}s and Having Bmotionalities of 4 and @ bydroxyl numise of fom
470 to Kl mg RGHg,
B3Y  Brom 10 & 30 parts by weight of ong or wmiwe polvether aleohols baving
5 fonctionalities of from 1.5 1 3 and o hvdvoxsd munber of frome 150 00 450 mg

KO g, and

A

aptiorally Some 808 pasts by weight of wader,

e
annie
Rl

7

Ax regards the individual componsnts wed 1o the procsas of thy srvention and Ry thy

2 polvol component b of the iventinn, the following nigy be sail

ab  Possible organie polvisotvanates sre the sliphati, oyelosliphatio, araliphatic and

R

preforably sronuic polvinnctional sovyanstes kuomw per sa

I8 Spectfic examples e alkyviene dispoyanates hoving o 4 to 13 oarbon atomy i thy
alkvlene  radical, s dodescane LiIR-diissoyasate,  Deethvltetramothiyless
IAdiiaooyanate, Jeppthyvipentanuthyviene E);-S'v{%s?is;a{}cyzu'azatm tetramathylene
Lddiisooyanate sl preforably  hexamothyboe  Lnediisoevanate;  oyeloesdiphatic
diiacevanates, 2.8 *t}*i&'ﬁeh@:{a@@ ’i;‘tw aud adisnovanate and sleo any nudxtures of

30 these TRORIENE, Pasooyansto-3 3 Scrimuethvl-S-dsoovaatomathyloyelohexang
{isuphorane ditsoevanaie), hey ,ziudmae?%"v ne 3 and Tbedisoovanate and e the
gopvespending isomer mixtures, divyclohoxvhmothane 4,47, 237 and 3,4%-dlisouvansie
and alse the vorrespending ixtures, and preferably aronmtic dirspoymutes and
podvisoovanatey, s.g tobddene 24 and 2 6-dilsoovanate il the coerespording isomsy

35 mixtures, diphenvimethane 447 248 and 2.2 disocvanate and the corvespomsting

niktures, ouxtwes of diphonylmethane 44% and 247 dilsooyanatis,

Lo T o

pobvphenvipolymothvlone polyisocyanmies, mixtures of diphenyimothane 4%, 2.4
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and 2.27-dilzooyvanater and ;}{}i}ﬁ;ﬁ &t \* shvmethvione polvism

8 O S
ne dilsoovanateos. The organic dlisooyanates #n d

L
ot

erenn
“ t/

avd miindures of crude MM ;

¥ 3 o

polvizosvanatey can b used "?zdm m'i»’v or in the form of their mikture

TR O T} s by T PV TN IC. (N X R 3 o~ 1 e N N~
Lise s Boguonty alie smude of madified polviunctionsl Lo prodoaots

X3

wideh  are obtained by chemical  resction of  organic dilsoovanaiss  anddor

polyisocvanates. Mention may be made by way { diisooyanates andior

’4’

polyisocyanates  comprist ester,  wres, §“w<¥ allophanate,  carboditonde,

wetdione anddorurethans groupa.

Speeific oxamples sy wrpande, proforshly aromatic polyisocvanates comprising

o~

prethane groups and having NOO contents of from X

LG to 18% by welght, praforably

I2Y

from 31 40 219 by weight, based on the total weight, for example reaction produats of

low miclecular weight si:um, m.z.sﬁs.__, dialkyviene L\;i}m;‘\, tss@}hi&m: \5;3«\4313 QF

dipheuyvimethane 4% and 247 -disovyvanstie n\zm ar modifie ? cruds MDY or

fobvlene 38 or Z6-divooyvanals,  with  exawples of

pobyoxvalindens glyveols, which can be osed ndividusily or as mighoes, boing

dicthvlene glveol, dipropyvione glhyeal, polvexyat

polvoxypropyvlenepeivoxyotiviene glyools, tinly andior fetrols. Also swiishle we

prepolvmers compristng NCO groums an ‘sﬁi'iza\sing, NCO gontente of fom 2510 38

weight, proforably Som 21 to 149 by weight, based on the wdal weight, and prepared

1

from the polyester polyvoels andior zsrs;ﬁ“ﬁ_z‘sf-:;iy polvethor polyols desortbad below and
diphenvimethane 4,4 diisoovanate, nixnwes of diphenyvimethane 24° and 447

diizocvanate, tnlvlene 2.4 andior 2,6~ ditlgoovanatos or enide MDL

Ligud polyisnoyanates comymising carbodiimide groups andior §x£s§f§f&.a13.zraits rings aud
having NUO cantents of from 336 to 159 by weight, preferably from 31 © 2% by

weoight, based on the fotal waight, g, i‘.‘t{‘}s}}@;i‘.&!?}ﬁs based o diphenyimethane 447

>

18

7

24% andfor 237 -disooyanate andior wlviene 24 andior 2,6-dHsoovanate, have s—xiss‘}

heen found 1o begsefid

The modifted polvisocyanatey can optionally be mized with one another ar with

unpnodifiad organie polyisocyvanaiss sach ag dipheovimethane ~ S8 Hinooyanate,

orude E&fﬁﬁi)i. tolviene 24 andior 2,6~ dusocyanate,
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The following polvisouvenstes have been found fo b partionhurly wseful and are

£2

i~

S

\p\;c%‘em%ﬁ vemnploved: mintures of tedviens dlisooyannies wud ovude MM op ,m,i,\::i?ts:a‘as af

nodified crganio pobyisooyanates somprising wethane groups and having

£y

vy
o)

ot of from 33 fo 18 o partionlar ones dagag

ditsooyanates,  diphenylmethan siate,  dphetvvhue

fvonier nuxtures o ovude MY aw s ortds M };&\-’.s‘_a}gf ad

<

Yo b}" waight, s‘_n".er.f_m*;aﬁrﬁ}*

X

ditzouvansle ixoney content of &

by waight

By The polvether polyols b}, 51 and h‘fw_} usad are prepaved by known methods, for

,./

example from one or more alkvlens oxides having fom 2 © 4 cwrbon glens o the
alivione radizal by snlonie gts{.si.ymegtizai‘;{}m peing alkall metal hedrowides sush as

sodig oy -;}a':s?la;ssitzm hydrexide or alkadl metad alboxides such as sodinn methoxds,

soditin o potassian othordde or poassian mspﬂw‘\;m aw catabysts with addition ui
at least one stacter moelecude comprizing Bom 2 to B peefirably from 2 {0 &, teactive
hydrogen atoms fn bound form or by cationic polymerivation using Lewiy weids sach
s athmony pentachloride, boron Huoride etherate, ste. or bleaching owrth as eatalysts

i ia adso posaible fo wee sutde compousds, Kaown as DMO catalysts,

Tertiary smines  such fethvlaming,  ivibubviandag, ietiplaming,

divnsthylsthanclaming andior dinsthyloyelehexylandne can also be vsed as catalyst,

Suitable alkylene oxides for prepaving the polyether polyels b1}, by and B3} are, for

example, othyleng oxide, &~§>f@§}}f§&s§§@ oxide, 13 --_§3r<>-;>yisne oxide, L or 3,3

X *

butvlene oxide, (ctrabydvofuran, styvene oxide, preforsbly  sthyvlene oxide and

» b o

L2apropyvlene oxide. The alloviene oxides can be used individuslly, aliemately i

sucoesAlon oF ay winiures

Possible starter molesules for the polyether alonhols bl b)Y and b3} used aceerding o

the invention are the Billowing compoundy

1y Use is made of hydeexyboomprising Wgh-Bmetionality compowds, in partioular

sugars, starches or Hegnin, ge starter substances, Glocoss, sucrosy wul sorbitol are of

paricular practiead importanes heve, Sizsce these compounds are present in solid fonw

ugiitay 1o

under the usaal sosction conditions of alkowy

atkoxylate these compounds together with coluitistors. Swt GUS CAYE, AN

partiontar, watey and polvimetiona] lower slovhels, e §§,§V£ﬁ£’fi‘0§ trimethylolpropans,

2oL

pentserytivited, ethyvlone giveol, <§:i,{%§§s§f§em ghveol, prapylone glyeol and homologies
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B Staster nwolecoley nsed are, v pactioudar, ammoniy, polyfanctionsl sliphatie

arnines, in particudar those having from 3 e S owrbon aloons sl primary and secondary

L

amine grougs, wnd also amine alvohols having from 2 to & cwrhon aloms 10 the man
chain, Preforsnce is ghan fo usdog sthyienediaming, monoatkyviethvionediamines, L3
propylenediamine and alse various bubvlenedinnines wnd hoxamatinlanediamines and

gthanclaaine, disthanslanne and inethanclaming gy aming aloshols

I b3y Water wadior ey moleniar woight Bifunctional or trifunctivsal sleohaly
used as stavker substances, In particudar, Hoser or Sranched sloshols aving from L, e

3 warbum atoeny, sepevtally theae having fom 2 o © carbon sloms, m the main chain

Seod,

ave nsed. Compounds proforably nsed as stavter substamoes are water and, Hor exampls

ge

&

glveernl, frimsthviolpropans, othvlens glvesl, propyvlene glvoad, disthviene glveol,

13 dipropylene glveol, Ld-hutanediol, pontservibeitel, [o-hexanediol and hemologues

it v possible B use one or more polvether alonhols as b3k Proforenve ix given i using

ofe of more polyother sloshads,

&
The polvether aleohods B} proferably have functionglties of from 37 1o 8.2 and &
hydroxyl mamber of fom 400 w0 30 mp KO and paortiadady preferably
funptionalitfes of from 38 10 8 and a hydeondd auber of from 00 1o 580 mg KOG
and very parbodardy preforably Roctionalitics of from 4 1o 4.5 and a hydroxy! nuober
5 of from 480 o S mg KOs

The proportion of the component B} is proforably from 30 e 68 parts by weight,

particalarly preferably Hom 40 to 60 parts by waight

L

& The polyether alochols b2} have a fonetonality of 4 and s hydroxyl number of Sou
A0 1o 880 wmg KL{Z}E-E;"Q and proforably & fanctionglity of € and g hydroxy? number of
TIROG mg N
The proporiion of the cotaponant B2Y 15 from S 10 18 pants by weight

.

Lk

\& S

The polyethior slonhols b3) have finctinnalitics of from 2 10 3 and o hydrosyt surmber

~430 mg RO,
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L
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Preforence & given to polyether aloohols b33 having 8 Runslionsbity of 3 and »

hydrosyvt mumber of 3830420 my KOH s

The proportive of the component B3} i preforsbly Som 18 0 25 parts

partivutarly proforably from 10 o 20 parts by waight

Farther infonmation regacding the polvether alocholy B B3 and B33 wsed and also

thetr pi‘efpa:rai&m} may be found, By g

anple, i Konststotthaodbuch, voline
“Pobyurothane”™, odied by Glinter Oertel, CwrbHaser-Verlag Muadch, 3rd aditisn,

1943,

The compenent b} can comprise from 1 to 3 ports by weight, in particular fom 1.5 tw
3 parts by weight snad veory pavtioniarly prefurhly Gom 260 5 parts by weeight, of watsy
bdy

In one smbodivwand, the proportion of watsy bd) s from 2 to 395 by weight. This

snthodiment can be combingd with other saudodinioms of the process of the nvention,

g} As blowing sgeant for the provess of the invention, It i possible o wee the

blowing sgents custoanary for produsing vighd pohvuretiuee foams,

As blowing agepts o}, i s possible to oz water sl sdditionally gonerally known
chernically andfor physically scting compoeunds. For the purposes of the present
mvention, chentieal blowing sgonts wre compounds which reset with souvansie o
fortn gaseons praducts, for example wter or frmde ackds Phyveical blowing agents ane
coraponnds which aee dissobved or enmisified i the stacting materiads oy polyorethang
produetion sl vaporize wnder thy conditions of polywrethane Romstion. These are, for
exumple, hvdrocarbony, halogonated hydmeabons and other compounds, for sxample
perflucrinaied alloanes soch as ;}t:ri‘}ui}:t‘(}i'mxmm, chiorottuorocarbony, and ethers,
asters, ketoney, accialy and alse fnoeganie snd organie compuands which lborate
nttrogen on hoating, v mixtiees é"h{-:f{-:{}f for example {ovcloydiphatic Tdrocarbons
having from 4 to ¥ carbon aloms or Hoorinated bydrocarbons sueh gy L1133

£ s

pentaflvorapropane (HFC 248 £), wiflporomethane, difluoromsthane, LLLA

)

pontafhmrobutate (HEC 365 wdiy, L1 Stotraiusoethuas, difhuorocthane and heplae

fluoroptopang,

Low-hoiliog sliphatic hydrocarbors, preferably wepentane andior isopentans, in

particnlar popentany, are advantagenasty used as blowing ageat,

Rx
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sePordane bas o botling polat o 3870, tnopentane o boiling potd of J8°C. The botling

y

potnts are therefors i a vange svideh s fovorahie Yor the Blowing prow

Sinws the aliphatls lshocwtsms which sre suitable e blowing ageonts are flanmmable
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sl explosive, the Rouning plante have to be spuipped with the appropriate saf

dovices as are alen neoessary whon using s-pontane ax blowing agent,

it 38 advaniageous to nse the aliphatic hwdrocarbons toguther with waler sy blinwing

agent. The swount of wliphatic hvdvocwebong osed ix fom 2 fo 35% by weighy,

preforably front 5 to 1356 by waight, based on the component bl The proportion of

P

water depends on the desired foam denstty of the ngid podyvrethass fam and &

generally froo 2 10 28%

gy Cstabvels {3 uved By pradocing the rigid pelyursthane foams are, in partioular,
sompounds which sirongly accelorsts the reaction of he cotpounds comprising

!

yeachive 1 atoms, o paetioshe hydearyd groups, of the componens (b} with the

3 o
SR L& RRREE

arganiy, optonally modifioit pabyiseovanates (/b

Sé‘ex.séisi}ﬂis wis\\ {d} are stromply baste amings, for exsuple smudines sweh as 2.3

dimetu -3 A5 S otabydopyringding, torieyy amines sush as wiothyismme,

m

z‘ta‘.ii}tity};m'ri:rze dimuthyiovolobsrvlaming, dunsthyvtbenzylaine, Namethyhmorpholine,

Negtinhinerpholine, Keovoludunvimorphoding, NAK N veirsnethvisthvionediantag,
anethvibutanediaming, KNMMNON

5

“etramethyb LS hesanedismine,

sntaenethyids wrramethyldinmino{ethy]l  ather), Mg dimethnd

o

aminocthyl} other, Wsidimethvlaminomopyiiues, dinmthyipiperasine, L2-dmethyls

midazode,  Damabiopelold J8octane and preferably  dadineabiovdle{R 33

and  alhupobunine  compousds sueh a8 ticths n\shuhm\ teitsopropanciamineg,

Semethvidicthanolaming and Mepthyidiethumeiaming, NN«

divethylaminosthoxvethanol, NONN Wrnsthvisnunootivlethasciamine and

ditnethylothanolanune.

s

m}\t\ are; \dm i:}s‘ia.mim} dhvibechoxahydrotriazings,  m

cviammonium

nee i
hydeaxides s}u{‘h antety 3;30*%.V;wmszmam;‘ i-\\izs:}x'ﬁd ¢, alkall metal bydeoxides suclt g

sociunt hydvonide s alkalletal alkoxides suchoag sodivn methoxide and potasshum

woproporide sud alse alkali metal salis of tong-chain sotds having from 10 0 20
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parbon storms and optionally luteral OH groups.

If ixcovanueaie gronps ave o be tnoorporatad inde Sie ngd Roae, speatfie oaladyaty are

requived. As .\i:\.’t}aya}:}i;{i‘a{t: catabysts, use fo wsually wade of metad cechoxvlas, in

g}i&;‘iim;sarz‘ pobissiun aceiate and solutions theveofl The catalysts can, depending on

regniroments, be used sither slopg or i any mitxlures with one anothen,

u{-},

Braforonge ix given to using frean 3,001 1o by welght, in particular from .05 to 3%

1
3

,,,
™
foo 8
P
£
o
%

by weight, of oatalyst o oatglyst combinslion, based on the \:w;‘.igb‘:

conponent (ki

e Auxiliaviey andior sdditives fo) can optionally b insorporated into the reaction

mixture for produsing the rigid polvrcthane Baves. Momion may be made by way of

exvample of surfave-aotive subntanves, foam slabilizers, osll regolaters, fllewy,

plgments, e retardanty, hydeodysly inhibiwes, fongistatic sod bacteninstativ

subatanoes.

PFoasible suvface-active substances arg, for exanpls, compoundy winch serve to ald the

womogenzation of the sturting matensls and may also by suitable for v ;ea& i.ag the
cell sfrachire of the plasties. Mention may be made by way of exaaple of smudsifiers
sucit as the sodivm salty of castor oil sulfates v of Tty acids and also salts of fally

acidy with amines, eg disthvisuioe oleate, dathanolamine sivarate, siethanclamine

vicinoleats, salts of sulfowie seids, e alkall metdd or ammoeniom salis of

dodeeyvibenzenesulfonie acld ar dimphthylnethanedisnlfonio acid and vivioedsie auid;

33

foam stabilizers sweh oy gilovane-oyvalkviene copolvmers and other organe

sedysiloxanes, ethoxyvlated alhylphunols, sthonvlated fatty aleohols, paraffin oils,

caator ol estors and ticinnlsie vstees, Turkey
1

red edl and peangt olf wnd well repulutor
¥

sl oy paraffing fatly alochels and dimetiylpolysiloxanes, The sbove-described

oligomerio seryviates having polvoxvaibyione and fhwrestkane radioals as gde groups

XA
are alse switabde oy tmproving the savuleifving sotion, the ool structare mdior for
stalitftzing the foam. The surfhor-active substaners ary usually ewmploved vy amounts of

Fow .01 10§ parts by weight, hased on 100 parts by weight of the component (B

For the parposes of the pressnt tnventinn, Gilers, v partivuler reinfireing fllers, are

the vustomary orgaie wd {oorgante fillers, reinforcing muerials, woighting agents,

o

apents for improving the shrasion behavior i painls, conting compositions, sie,

feswowent per se Specilie examples arg norgasie fllers such as sibiosows minesely, for
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sorpenting, hors bendes, am_gt?hi‘s LS,

SEaTie plgments such @ Qéi{‘i:i‘i}ii:&ﬁ,‘i
;_;t,i‘\:fen o ysing kaolin ad wa olayl,
abumun \:Lmita s\ssd O *ee:%pii des of bardum swiate and slombmun sthiende and also
nuturgl and synthetic Hheous minerds such as wollaslonile, mewd fibors wnd in

particular plass fibers of variows lengths which mwy be vosted with g size. Possible

crganie Hilers ave, Ror sxampde: carbony, melunsing, rosin, wyelopentadionyt resins and

33

graft polviocrs and alyo osilolose Sherse polyvataide, podvactylonittily, pobvicsthane,

>

podvestar fibors basod on aromativ ador aliphatic dicarboxyvlic sstors ayd in partiouia

sarbon Hhers

The morgade and organie BHors oan be wsed dndividusly or ay mixtuwres and e

sdvantagenushy neorpordted indo the readtion mixhoe v arsounts of from 0.8 to 50%

by weight, prefuably fom 1 o 40% by welpght, based on the weight of the components

{ay and (b} but the content of maty, monwoevens and woven fabrics of natral and

syndhetio fibsrs van voseh valnes of upy o 30% by wetpbt.

Ax flame retavdsads, B s possible b ompley organie phosphotic esters andior
phosphorde esters, Preforence is ghveny o wing a:s:mt;;:e{}mr;ds; which are not roastive
teward tsocyvanate groups. Chlvving-comprisiag ";}.‘m‘.s:\:gﬁxs:sri»:: soters arg also among the

~,

preforved compounds, Suitable Hane retacdastts are, for exampis, g

Lohlorpropyh)
phosphate, iethe! phosphaste, dipheoy! cresgd ;ﬁ:snt\fp‘rza&:g distind sthanephosphingte,

ks

tricresy! phosphiate, is(Qchlorpethivlt phoaphate, ol dichioropropyll phosphate,

X

A

wis{2 d-dibromopropyl}  phosghete,  eirskis{Z-chloroethvly othylene  diphusphate,
dimethel methanephosphonate, disthyl disthanolaninomethylphosphonate and gl

geartrsrsial halogocomprising e vetardant polvols

In addiiony, 3t 35 glso possible 10 we Bromine-comprising oo rotardants. As
bromine-comprising Hame returdants, proforsimon 8 given to using compounds svhich
are venctive toward the mogyanate group. Such compounds are, for oxample, setws of
tetralromophthalie asid sl aliphatic dioly ad slboxviaticn products of
dibromebitsnsdiol, Compoundy dovived fom the group of bromdnated aeopertyl

W

cotapounds comprising O groups can alse be omployad,

Agpart fron the sbovementioned halogenssubstitnied phoaphates, § 13 alse possible to

e Inorme or organde ame .rat;zzs‘*g%ﬁ:sts sush as red phespheans, slommum oxide
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hodeate, antimony woxnds, svsonie onide, anunoninm polyvphosphate aad celolien

solfate, expandable graphiie s ovamuic ackd derfvatives such ay wmelwmdne, oy

wixtores of at legst two flame reterdants such s sranoninm polvphosphates and

phosphate, nwlaoine and

mehordie and optionally malze starch or anunosiunm

3 3

gxpandable praphite sl seonafic O tonsmmatic polvesters for maddsg e

polvisoovanate polvaddition ;‘mdi sty Hane resistant. In gonessl, § has been found o

be advadageous o use Hom § Lo §8 parls by weigld, proforably from § to 28 padts by

weight, of the fame retardsnty wentionsd per HIG parts by welpght of the

¥

Furthor sj claily regarding the shovanutionsd other customary suxiliaties and sdilitives

gy be foond in the speoladist Bteratvg, for example the monograph by LHL Sauanders

amd K ¥ L ovolume XV Polvwrethanes, parts 1 oand

3 . (R T T S T " aeed YRR P OIS Mo o S L SRS S TR S S
Trdensgignes Publishe 2oand 1984, oy Kunsistioft Handbuek, Polyurathans,

\0? g VI HasesVerlag, Magush, Vienng, Jed editton, 1993

To prodoce S vgld polvurethane foans, the polvisooyanates 1) and the palwd

onponsat bY are reacted fn sueh wmods that the dooyanate ndex a1 the mope
from 1080 o 130, preforably from 103 to 14, and particularly proforably fom 110 o
1300 The oovanats index by the molgr ratio of soovanste groups o groups which s
yeactive fmward isdvvanate groups, maltiphed by 10

T righd feone of the invention ave prefovshly produced on cotinuously operating

double helt plants. Here, the pobyd vomiponent snd the isocyanats
meterad by micans of & high-prossore machine wud noived do s mixing head, Catabysis
sndfor BMowing agents oan be added o the polyed mixture beferchand by means of
separate puaps. The resction sugtee &5 applied contivanosly o the lower noevering
fayer. The lower povering layer with the reastion nixture and the upper eovering laver

b

el Here, the regeting onigture fosos and cures, After

fun inte the doule
douhis belt, the continuous sivip & sl into the desired dimenstons. In this way, #t s
possible o produce sandwich clements having metallic opvering layers or puolation

elonmnts having floxible covering layers,

The starting comprrents are mixad &t o tenperatiwe of from 13 to 9080, preferably

from 20 to 800, 1u particular fom 20 to 457°C, The resction sixture cay be sast o
closed  support toods by momw of highe or lowepresswre mietering machines,

Diseoniinnens sandwich elementy, for example, ave manetactured by this technolony,
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The tovention further provides vight polyvurethane foams, produced by the provess of

thanvention

The vgd polvorahane foams prodoced by the provess of the tnvention have o density

of fom 062 1o {3“ S

e

(.07 to 1 gleny, They are pacticularly suitable s nsulstion materiad in the building

w', preforably from (025 to 0.24 gions’ and in pertionda from

gl refrigerative asptor, &g ay intermediste laver Bor ssuubwich elorents o R filling

g

wnsings ol refrigerators and frogzer chests with foam,

The ngid PUR anwy produced by the provess of the iivention have good surfades
with fow defecn and display g{.ss:}s’} adheston and good vuring. The polyel component

{b} stmultaneously has govsd storspe stability ab 30°C o 35 over several mondhs,

The dnvention is tustrated by the exanples below:

b3

Comparative exanple |

A polyol cenponent was prodaced by miving
oparts by waight of 8 polvether alochel baving a hvdrosyl nomber of

80 g KOH gand based o8 propyisie oxide mul & mixiure of suerose and glyesrol &

staster,
S8 parly by welght of 2 polvether aleobsd having o bydrowyl mumber of

Ti0my §§{}§5:§;"s’§ ared based on propylene extids and sthyvlenedismine as stavker,

26 parts by wotght of gastor edl,
12 parts by weight of tiis-2cldorcisopropyd phosphate,
2 parts by welght of Tegostah™ BR462 from Goldschmidy,
0.5 part by weight of potassiom acetato tn etholene glyond, 3034 strongth sohution, and

2.1 parts by weight of water,

’_‘{”ht} polyol componeat 8 oot stably ot 20°C and alse at $%C and soparstes o twn

phases after 24 houes,

& p{;}i}f@i soniponent was prodoced by mixing

t by weight of & polvether alechol having & hvdvoxy! number of 480 mg

K{}Efi.-':z sl baved on ropylens oxide and & mirtore of sucrose mwd glyeeral as starter,

weight of a paly

"
Lo

- atoobol having g hydvoxyd nomber of 770 nwg
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KO g and based an propylene oxide and sihylonadiamine as starter,

12 parts by weight of frisQ «hioi\ IR §mm\§ shosphate,

N
&

parts hy w ugi i mzmm%*s BRLEY fom Goldschunidy,

3

3N pard 'i:}f_; veight of potassitn seotate i othylene glyveol, SI86 strangth solution, and

&¥

The polyol component s stalle af 2000 and also wt 370, This was s ;cir:si with «

\

polvmerie MBI having an NCO content of 30.8%: by weight {Lups anat™ MG from

BASF 5B} in the pressuce of §3»§:sm e {8 parts by welght)y, dimethylopelobaotamine
and water at an fsoovanate bulex of 1280 The ampunts of dimothyloyvololexylasine and

Water Ware 8¢ i;:g:sd sothat the ol time wag 45 seconds and the resulting foanm had «

&

denstty of 38 gl
Example d

A polyol gomponent was produced by mixing

38,4 parts by weight of a polyether aloshal having a hydraxyl number of 490 myg

KO g and based on propyiene oxide and & mixture of sucrose and glyvere] as startey,
R4 purts by welght of g polvether aleochal having o hydvoxyd smber of 770 wmg

PO goand based on propylens oxide and ethvlenediamine ue stiotes,

0 party by welght of & polvether sloohel i‘m\;i;‘ig a hdroxyl number of 00 my KOHg
and basad on propylont oxide s glveorsd as stavter,

13 parts by weight of iris-2-chlovoisopropyt phosphate,

2 parts by weight of Tegostah” BE4EZ from Geldschunidy,

0.5 part by weight of potassinnt acstate in sthylene glyoal, 0% strength solution, and
2.1 parts by weight of water.

'

< s 3
8% by weight (Lupranal”

The palyol component is stable for severad months & 2000, and alse ot §°C, This was

o

reacted with o podymeric MDI baving an NOO content of 38
RIS fram BASY SEY m

shimethylovelobeyvlamime and water af an »s‘nsmifa index of 120, The amowgs of

the presence of mepontane {6 parts by woighty,
dimethyleyelphexyiaming and water wore selzcted so that the gel thme wag 43 sevonds
and the vesnlling foam had & density of 36 ;gs“fi.

Comparative exanpls 3
A pedyal componant was produced by sixing

534 parts by weight of 8 polvethsy a.if;z{;ﬁmi having 4 hydmayt nomber of 490 aig
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KOH/ g and basad on propyiens oxide mad ¢ mixtgee of sucrose and glyvered ay startey,

B4 paty by waight of 2 polvether sloobol haviag o hoshroxyl wanber of 770 wmg

KO and hased on propylens oxide and ethylonediamine 8 stavtes,

<

1 parts by woight of ¢ polvether alvahol having o hydeoxyl mumber of 400 mg KO

an xi hased on propyiene oxide and glyveersl ag starter,

10 paris by weight of a polysster aloshol having & hydroxy! number of 210 mg KOy
and produced by rescting phthslic suhydidde, olev and, diethylene glyest and
sonoethvlene gl

12 party ‘*‘s} wau:?*ei o trig-Regt ‘zix>s‘{3}$@§}:‘s}p§'i phssprhate,

2 parts by weight of Tegostab”

o~

BE48E fom Goldschmidy,

0.3 pard by weight of potassivn scetafe by ethylone glyvood, $0% stranpth solution, and

2.1 parts by welght of wate,

Y

The poliyed component s stable for months at 3

oy and also ab $°%C, This was reacted
with @ poivmc?‘ M }12}.\.{‘;}1@ sy MOO content of 30.9% by weight (Lapy anat® M0
frorn BASY 8B} W e presence of  mepontane {8 puams by waightl
dimethylevelobexylonine and waley at an isoovanate ndex of 1200 The smounts of
{3.%3}?{3{"}35-“3{:3-*{:},:?3'}3@:3-°.§§.ntm§m: and wwater were selested 30 that the gal Do vas 45 seoonds

andd the resulting foam tud o demsity of 30 gL

Curtug of the PU Bams produced wias determined by means of the indender test, For
this purpose, 2 steel indenter having @ hendspherical end having a radiog of 10 mmowag
pressed fooa depth of 10w loto the foam fommed hymeans of 8 tosile/comprassive
eafing mseddse w3, 40 9% and & minses after muxing of the compononts i 8

&

polystyrene vup. The maxtoum foree regurad i N is 3 monswe of the contng of the

fan, The sum of corlng after 3,4, 8 and O nuimutes is veported

For the adheston oxperiments, sandwich clunents (2005200580 vy} having metadlic

covering layers wete fhanwd i the aboratory m 2 clospd heatwd wmwohl The

n >

tomporature of the medd was 40°C and the totd deusity of the foam was 3 gl Aller

Py

curing of the syston, lesl spocimons having diensions of 100 10EE v were

sawy and the adheston of the foam ?}}_.t’: covenng hover Qeastle sirength in Table d

A

wad dotenmined o scovrdance iy DR BN IR 32748 7 T 5328,

The frequaney of sweface dofoots was detormined quantitatively by an opticel methad,
Fer this purpose, a fomn specimen was oot down to @ plane one wmillimeter from the

seachon

fower novering layver, Lo the covering laver io which the polvursthane




solution had beow apphied in the double bhalt prog

i the guantitative dases s, the sur

feomn the vight and then Hom the ol and in each case photographed,

3 &31;_;:@{:z‘"i.,s“ﬁ_g‘:ss}&@é st zézz'is‘:.fi}’,?;e(i by weans of tmage snalysiy software,

surtave appear as Mack aress. The percentage of the blagk

N,

surface avee {8 ¢ mossure of the Hequaney of surfaee Jefots o the feam

.

Furthe

The veouttn soe Shown i Table

1§ Tablel

RESSAAL

fhoe of the foam was dhuninated
The mages wors
The defects ot the

aveny based on the foted

v, an additionad gualitalive assesament of the nature of the surivee of the

ey foar spectmey

7~

Comparative | Comparative | Example d

example 1

Comparabive

snampde 3

omponent af 30

Stateility of the polyol unatabls stable stable stabsle
contiponst 8 200
Stability of the polynl wiestihle slable stalle stabie

Total curing after 3, 4, 8 34 355 E
and &omin (N}
\ bii\‘i} {h DN & 32 332 {.2g

qustitativel SO

i g
g «.J

Surfaee {(gnanditative) [9s] e

The results fn Tade T show that the stabdlity of the polyvel componen
and 5% and the surface propertiey, the curing and the adhssion of the Vs

»f the lnvention ;g very good,

0 byithe provess o

goud w2070

3P GUtdey

The storage stability of the polval coroponents ased in the provess of the nvention
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very good; polyol componsnds eorresponding to &

g3 coraptee B

ey vt cbeninden O ey ova it PR W Yo S
,ave sven stable for monthia st 2080 &

S e

The PLT fomns abiansd scvording B sompurstive oxample 8

tenatle strength and & poover surface.
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Elidris kamény poliuretinhabok oloiliitasdrs

1. Eligrds kemény poliratinhabok old8litasdra
&) seerves paliizocianstoknak
B3} ipgalabb k&t lzoclanstosoporiokks! realdiv iidrogénatommal rendelkesd vegyile-
fekist vakd reakeihidval,
¢} gaskénpzd anyagok,
oy kalalicdtomk valamint adott ssstbern
2} sepddanyagok &s adalékanyagok ileniétében,
azzal isllomazvs, hogy b komponensként gy olyan keverdke! alkalmazunk, amely 8
D1} J0-80 Gmegrese sgy vagy ol olvan nagyfunkcionaitdsy polidter-sikahalokibd,
amsdysknek funkolonaliitdsa 3,585 &8 Mdrosbszdma 400-550 myg KOHIG, o stavler-
vegyiiatkként hidrodariaimd negyiunkaonalitdst vegyiitekke! rendalkesnsk,
D2} 515 Winegress agy vagy hb olvan poldter-atkoholokbdl, amelyek 4-as funkeln-
naltasd és 4V-B00 my ROMgG hidrox-azdmi alifés aminckon slapuingk,
B3) 30 e agy vagy b olvan polidteraikoholokbdl, amebrek 3-8 funkoie
naliidssad & 220430 mg KON hidroxd-szdmmal rendakasnek, &8
b} adott esstben 1-8 Omegrész vishdl,
atiol & by polid-komponense bkt Gmegrdseel nem haladidk meg & 100 Bimeg-
rdgzl
£ Az 1. énypont srerintl elidrds, azesl jellamazve, hogy a ) polistsralke
holok funkclonalitdsa 4 ¢ hidroxi-ssdms 730-800 mg KON
3. Az 1. vagy 2 igénypont szerinh slidras, szeal jellemesve, hogy a bd) poli-
sler-alkcholok funkcionalitdss 3 &s hidroxi-szimas 380420 mg KOMY.
4. Az 3 lgdnypontok egyike szanindl elidrds, axeal jellomeeve, hogy & reake
oGt egy 100 &x 150 kdzii oclanatindaxen valdsitiuk mag.
& Az 14 igdnvpontok egyike szerndl elidrds, szzal jellemesve, hogy a gdz-
képzd anyagkent n-pentdnt dshvagy Ropentant alkalmazunk,
§. Foliurelan kemdnyhabok, amlyeket az 1. gérypont szerindt elldrdssa sl
fottunk eib.
¥, Egy b poliohkomponang, smely Sl




U1 20-00 IOmenrdss epy vagy B olvan nagyiunkohmalildasd polidisrakoholokbadl,
amehrainak funkcionalitdss 3,588 & hidrox-szdma 400-550 mg KOMg, &8 staden
vagytiletekidnt hdrosiarialmg nagyiunkoionalitdsd vegytletekked rendakerngk,

B2} 518 Omegresy agy vagy 18bb olvan polifteralkoholokbdl, amalyvek 4-as funkolo.
nalitded S 470800 myg KOH/g hidhoxi-azdmd alifas aminokon alapulnak,

B3 1030 Wmegte sy vagy ©Bhb ohvan polidisralkoholokbdl, amelyek 23 funkaio-
nalifdssal 8 220430 myg KOMg hidioxi-szdmmal rendelkemnsk, 88

B4} adol! asethen 1-5 Omagrdse vizhdd,

anst @ b polnd b1pbd) Winegrésast narn haladidk meg & 100 Wimegréssl

& meghalslmazott

FABGBURG



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS

