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The invention relates to the production of shaped pol yurethane-based
plastics from 5 pol yet her - pol yol s and i socyanate prepol yners usi ng wat er

as the bl owi ng agent and using a specific catalysis with an inproved
gas yield and iﬁPJc%é’s%‘”rflﬁf‘} hm&roqga[ 1h tics The production of
optionally cellUrar snape UR- Dased wi th a conpact surface

has | ong belonged to the prior art, such as US-A 40 65 410, US-A 42 18 543,

10 37 26 952, 13 65 215, 40 33 912, 40 24 Q90, 4Q 58.492 40 98, 731, 44
77 602, EP-A  The inygniagmgrelaies togthe P@éﬂ%@@lo%glae%PgwrethanegbafngE@S‘%“ﬁ

pl astics hake a € i ; .88 .
Bi apensi ng ot WPTRERETRINACt REcréfilé BropOmiehuOGHE hPe Mo achl'ad |
as 15  nonof | uosing 4 spebifiorcatalykis avith ahRnfbvedgastyiedd sweltiompreves raachoupropertsi 4 1b

and R 134a and blowing with water results in technical problens,
whi ch to date have not been sol ved conpl etely. In particular,

the following dirﬁig%ﬁukéé&g ]S)P‘gi)ﬁﬁlail AeRlies s%%e&l%k-b@s@d plégtﬁﬁé dithes iceRpas

time with the backgroun mensional stability due to e t endency

to expand or gr ewface hacleng helomged|tolthegsioatrtt such avUfek #Y 65 418 dAS-Aotal 8 $43es

resi dence 100 “SPRRESE%5S 48750 SN A S0, SERRRTS AR AR PG A
Anot her vari abl g7 o3 hagNasE- QeI 3cgygpr essi on ratio, i.e. the quotient of
t he noul di ng Bul k density and free foam bul k density. \Wile degrees

of conpression of up to 2.8 were previously processed, experience

shows that the ratio, for .er. i s hetween 1..7 . [

val ues expansi oﬁﬁ?SSSB? eg ,p\[\a%h%f }éa\ve Iag&éf m{/‘éﬁeég%r %ﬁrgbfpreﬁrrlg%\gmg@#?ﬁq %ﬂﬁg B5iEs.

the moul d resul Dispdbing with tHe G&5 ohQettiigachaldé@uRontainitie, bt Ggedtaisachrasal
catal ysts, a high gas yield can achieved with water as _the bl 8WI ng

be t
agent, and l§oodmeaefnoseteghlorpmsthane (Rod1)eotithe segendpsy products R 141b and R 134a an

blowing with water results in technical problems, which to date have not been solved

completely.

In particular, the following difficulties arise if water is used:

20  Mould residence time with the background of dimensional stability due to the
tendency to expand or grow, since the mouldings at the formerly conventional times
cannot yet be subjected to load; this can be compensated by longer mould residence

times, but as a result the productivity falls.

25  Another variable is the narrower compression ratio, i.e. the quotient of the moulding
bulk density and free foam bulk density. While degrees of compression of up to 2.8
were previously processed, experience shows that the ratio for water is between 1.7
and 2.1. At higher values expansion results, and at lower values problems with filling
the mould result.

30
It has now been found that, with certain metal catalysts, a high gas yield can be
achieved with water as the blowing agent, and good mechanical properties exist early

on.



on.

-2-
The i nvengi on "p}v&ﬁ%&ﬂa process for the production of cell GF%P%%%%
pl astjcs based on pol yet her - pol yur ethane by foam noul ding a reaction
m xt ure of 5 A) at | east one higher nol ecul ar wei ght pol yet her-
and/ or pol yester-pol yol conponent, B) an
| socyanat e conponent, 10 O chai n | engt heners, D) bl owi ng
agents, E) am ne and netal activators and 15 F) further
known auxiliary substances and additives mai ntai ning a

characteristic ThelawentfonAitotidesldfrocesh drathé prodactibni of ceMdir dhiagedoplasticsBased
conponent D) used is tgfater, optiognally with the addition of organic bl ow ng
agents, 20  an@tPel¥ethernohawethane bideara mouldingageysiios BuxtEreofn conpound of the
formula (1)

5 A at least one higher molecular weight polyether- and/or polyester-polyol

component,
B) an isocyanate component,
10 O chain lengtheners,
D) blowing agents,

E) amine and metal activators and
15
F) further known auxiliary substances and additives

maintaining a characteristic index of 70 to 130, characterized in that the blowing
component D) used is water, optionally with the addition of organic blowing agents,

20  and the activator component E) comprises a tin compound of the formula ()

SnsS
2/ (I)’
25 R 0

in which

R, R? denote identical or different C,- to C,,-alkyl radicals, or C,- to C,s-aryl radicals
or aralkyl radicals and
30

n denotes a number from 1 to 4, preferably 1, 2, 3 or 4.



[err]. 25

[err
Rierr], Rierr] W&8P¥ dentical or different Clerr]- to ClO]l)gFW?S/qjéJél cal s,
or C6- to Cl0-aryl radicals -@r- aral kyl radicals and 30
n "denotes a nunber from1l to 4, preferably 1, 2, 3 or 4.
- 3- The hi gher nol ecul ar wei ght pol yet her-pol yol conponent A) has

an average OH

m Xt ure of

range 21 to 112
st amtednalify. of.1.96itb D.95] @) preferadly simixture of

bi f uncti onal

functionality of 1.95 to 2.95, and is preferably a

Thcwlfé@%r n%tlecgﬁ?%elﬁf? Ei)oﬁ%h%f g&ﬁ& o yﬁ'ogl}axktg Hae a%v@n;égp‘ﬁH

Iatlon

oxide, with predomnantly primry OH groups and 10 Ab) at
| east one pol yet her-polyol of the OH nunber range 20 to 56 and with a

starter functio
correspondi ng s
et hyl ene oxisde,

1y lggst?on R etierpolhll G hk O HufbBe fin é’Z"I"tKOPi?Z' FhicAns of
3PBgtenpd) Phie

arters or ures, e.g. Wt
V\A t hohﬂamelbby iy tigar oﬁmrbyfuﬁ&ﬂo&aicktgtenm with ppyleld exide

pol yol s can conprise conventlon | fillers, such.as obt ai ned by grafting
with st yr ene/ atidatreneoxtds, with prefomnantyprimnay BHgPiPea di sper si ons,
by addition of diam nes and diisocyanates in polyols.
and
10  Ab) at least one polyether-polyol of the OH number range 20 to 56 and with a

15

20

25

30

starter functionality of 2.5 to 3.5, which is obtained by alkoxylation of
corresponding starters or starter mixtures, e.g. with propylene oxide and

ethylene oxide, with predominantly primary OH end groups.

These polyols can comprise conventional fillers, such as are obtained by grafting with
styrene/acrylonitrile or, in the form of polyurea dispersions, by addition of diamines

and diisocyanates in polyols.

The polyisocyanate component B) is a prepolymer with an NCO content of 10 to
25 wt.%. It is prepared by reaction of i) diisocyanatodiphenylmethane with ii) a polyol
component of the OH number range 20 to 112 and with an average OH functionality

of 2.0 to 2.5, it being possible for component i) to contain carbodiimide groups.
Glycols, such as 1,2-ethanediol and 1,4-butanediol etc., are used as component C).
Possible activators D) are, on the amine side, triethylenediamine, N-methylimidazole
and N,N-dimethylbenzylamine, which can also be partly neutralized, and the similarly

known Sn(II) or Sn(IV) carboxylates, or mercaptides.

Examples which may be mentioned of further auxiliary substances and additives F)

which are optionally to be used are surface-active substances, foam stabilizers, cell

whi ch

and et hyl ene

propyl ene oxi de and



The poI yi socyanate con‘ﬁ)onent B) is a prepolynmer with an NCO_cont ent %f 10

to 20 25 wt . Blprepar ed by reaction of i) PCT/EPS/0749
dii socyanat odi phenyl met hane with ii) a pol.yal conponent of the CH
nunber range 20 to 112 and with an average OH functionality of 2.0to

2.5, it being possible for conponent i) to contain carbodiimde groups.
d ycols, such as 1, 2-et hanedi ol and 1, 4-butanediol etc., are used as

conmponent C). 25 SSI bI act | va or
component O «Ziguiots BRI sBuREL ML &Rne” Rrhit PRATE, Sl
whi ch can al so ﬁﬁﬁﬁﬁtﬁb ladvd B&tﬂdbﬁhﬂlmﬁsta@éﬁi Hgheandioridagiér stablhzers orlantistaticSn( 1 1)

or Sn(1V) carboxyl ates nmer capt i des. 30 Exanpl es whi ch nay be
menti oned of further auxi I iary substances and additives F) whi ch are

optionally to b . sy f cel |
B PERALSor ARG U Bty O RALAP e
hydrol ysi s st abemplogédin amounts vfxluclgcaieapo:ﬂ taaf 1dmayanau"ewhsxwt:msncamdmoefﬂees

i ght and oxidation stabilizers or _antistatics. 03) nr% o(liut
the process accdimpartignland to AL nilsesyanate chagcisrsticigders I%J %%i{’é 90

enpl oyed in ano ShRF dex
of 70 to 2 afftenlbiRE e bl BRI IR BB 48
i ndex" here is te@ctbmtomaiﬂssbmdategroups,aaﬂmﬁhedhww@ ent of the nunber of

i socyanate groups and the nunber of groups which are reactive towards
i socyanate groups, multiplied by 100. 10 The procedure for carrying out
the pr ocessloacc?ﬁg?&ge&u?e Fo %aﬂrﬂﬁ% Bht pro%es%'&@éo?&ﬁé‘?o the 1nvent10n ishalo B0
processes of the ptior art ner a his nmeans that conmponents A) and
@) to F) ﬂ]eémowrrbrqce&;*.emfthp mreorart! pogepetal, tosoansihat cemplor@nts A)and (Bd

2 cllosed moul d. riarsemhing S Beptivo SHDORE) GO arel vih ofy S0fefhED "
usual two-co ”poﬂﬁgfoly’i'ﬂoﬁyﬁﬂte%hfb%&@Bﬁ'ﬁl sQthee TLcldfed mANA YBH ex@inpleeidésedn

m xture introduced i'nto the nould and al so the anount of water
mould of metal or plastic, the usual two-component mixing units being used. The

15  amount of reaction mixture introduced into the mould and also the amount of water
used as the blowing agent is chosen within the above-mentioned limits such that
shaped foams having a bulk density of 150 to 1,000 kg/m® result. The process
products according to the invention are semi-rigid foams with a compact surface, i.e.
their Shore A hardness according to DIN 53 505 is in the range from 15 to 75.

20
Their most important field of use lies in the production of shoes, for example for

foamed shoe soles or built-in parts of shoes.



used as the bl ow ng agent is chosen within the above-nentio Wyt such
t hat ) shapgﬁ"’g@%{%\‘s havi ng a bul k density of 150 to 1, Oggg@gé%b?esult.
The process products according to the&. nvention are sem-rigid foans
with a conpact surface, i.e. their Shore A hardness according to DN
53 505 is in the range from15 to 75. 20 Their nost inportant field
of use lies in the production of shoes, for exanple for f oamed shoe
sol es or buiIt-h {ek S of shoes.

- 5- Ex In the foll ow ng exanpl es, an isocyanate
characteristic index of 100 was mai nt ai ned. The nechani cal properties

were determ ned_on test specinens having the di rrensi,o({%z a 20 x.%g xd 1
cm Al the per Bethefefiowing sxananlen an isgoysante sharagjeristip yndgg jof {0 was mantamed.

Starting materi : - e - i dimés)
Pol yet her - pol yo?@?’e&?ﬂmﬁ’ﬁl n%@erggﬁ\?\%rgﬁ%{%ﬁ%n g?é%%sésréaénf%ga%gdthgo% one
et hyl ene oxisde 2md2pxeadei A tid perqeniapedata ltgopersntaged by maight.ene

gl ycol as the starter 15 A2) Pol yet her-pol yol of OH nunber 25

wi th 80% propyl ene oxi de and 20% et hyl ene oxi de and

predom nantly pgj .groups with trimet hyl ol propane
Startiigmaterials

as the starter Stalfiendeid A3) Pol yet her-pol yol of OH nunber 56 of

propyl ene oxide with propyl ene 20 gl ycol as the starter

A) Polyether-polyols
10
Al)  Polyether-polyol of OH number 28 with 70% propylene oxide and 30%
ethylene oxide and predominantly primary OH groups and propylene
glycol as the starter

15 A2)  Polyether-polyol of OH number 25 with 80% propylene oxide and 20%
ethylene oxide and predominantly primary OH groups with
trimethylolpropane as the starter

A3)  Polyether-polyol of OH number 56 of propylene oxide with propylene
20 glycol as the starter

A4)  Polyether-polyol of OH number 56 of propylene oxide with
trimethylolpropane as the starter

25 B) Polyisocyanate

B1) Prepolymer prepared by reaction of 56 parts by wt 44-
diisocyanatodiphenylmethane (MDI) and 2 patts by wt. modified MDI
with an NCO content of 30%, prepared by partial carbodiimidation,

30 and a polyol mixture of 37 parts by wt. polyol A3) and 5 parts by wt.
polyol A4), an NCO content of 17.5% being obtained.



A4) Pol yet her nunber 56 of propyl ene oxide
trinmethyl al protpg@eaééé75 he starter 25 B) Pol yi socyana}t,\%EJB/EPWOM98

B1) Prepol yner prepared by reaction of 56 arts by w. 4,4 -

di i socyanat odi phenyl met hane (MDI) and 2 parts by w. nodified M

wi th an NCO content of 30% prepared by partial carbodiimdation, 30
and a polyol mxture of 37 parts by wt. polyol A3) and 5 parts by w.

pol yol A4), an c %ﬁ'&t bt ai ned.

- 6- (@) H?O et %ceaccgggﬁﬁe% e invention

D butyltin sulfide D1buty1t1néxﬂﬁdle5 g dibutyltin oxide are added to a sol ution
of 24 g Na2S.9H err] O and 200 ml water 5 and 5 m ethanol, and 12 g

acetic acid are then added dropwi se. The m xture is stirred at room
tenperature for19a8 sty g E&Qﬁd%e%ﬁ&&’ﬂo%lﬁf&h%b@% N4,S. 9ﬁ®%ﬁ’d 2008l Watek ur €
is extracted by sh ng and hases are séparated. After

concentrati én, 8udS gl ethanol, mhdtiatg/acemcnacsdjm ittibe addesl drbpveise €Bhe mixtge is stirred

H . . 0
,(Agglr%fr:sts ri g) f Ougtdroor%l erg;&%gi%al C%(mgﬁ'l 3 / @&ll g'fe%hlxgqngvﬁ htaré%éde%/{ﬁo mixture is
extracted by shaking and the phases are separated. After concentration, 9.8 g
dibutyltin sulfide are obtained.

10 Analysis: S found: 12.5; calc.: 12.3%, molecular weight 795 g/mole (osmometric);

n = 3; monomer molecular weight 264 g.



7-

- TabI e nent/exarrpl e 1 2 3 5
6 lWO%%Hg% Pol yol 76. 5 PCT/E§98/07498
> Pol on 10 -7> 1, 4- But anedi ol 12
> 1,2-Et hanedi ol 1
> Triethyl enedi am ne 0.3 > Stabi. DC 190
0.2 > (Air Products) Water
0. 35 0.3 0. 10-35 0.3 .35 0. 35 0. 35 0.40 Dibutyltin
sul fide : 0.03 - - - 0. 06 0.09 - -
according to the.,l | Di but yl ti h, mer tide 0. .02 )
((). 04 004 0. g“"%ﬁ%%“%? 68 i.}{oz B o pa de |s ¥ |9 99& ° cz)sa
90 90 8|8Polyol A0 90 9(@6.5 92 | Bul k density |{(free) (kg nB)
284 304 3 40 360 68 260 340 483 Bul k densifty
(moul d) (kg/ n8) Foia? 16%9)
Conp. ratio 1,4-Butanediol 1. 93 118 1.62 1{62 1.52 2.05 D> 1
1.62 1.94 Shof 2 52 50 51 52 51
50 50 49 ge%ﬁﬂ%‘e%"lf rommouldlafthr 3 lmin >
- - | Triethylénediamine + 103 - 4 mi > 4+
+ B -
Stabi, DC 190 0.2 >
(Air Products)
Water 035 |03 035 {035 [03 |035 |035 |035 | 040
Dibutyltin sulfide 0.03 | 003 |- - - 0.06 | 009 |- -
(according to the invention)
Dibutyltin mercaptide 002 [002 002 [004 |004 [002 |002 (008 |0.02
Prep. Bl 90 88 90 90 88 90 90 90 92
Bulk density (free) (kg/m®) 284 | 304 |340 | 340 |[360 |268 |260 | 340 | 283
Bulk density (mould) (kg/m® [ 550 > >
Comp. ratio 193 | 1.8 162 | 1.62 | 152 |205 |21 1.62 | 1.94
Shore A 52 52 50 51 52 51 50 50 49
Release from mould after
3 min - - - - - + + - -
4 min + + - - - + + - -
S min + + - - + + + + -
6 min + + + + + + + + +
without sheet fracture (+)
with sheet fracture (-)
Cream time s 19 18 19 16 17 18 18 15 19
Setting time s 37 32 37 36 32 35 35 30 38
Rising time s 50 50 50 48 50 50 50 50 55
Pulling time s* 75 70 90 90 78 65 63 75 98

* Time until an elongation at break of at least 300%, which is usual for the finished

elastomer, exists.




5mn + +

+ + + +
6mi n . W0 99/29751 + + + + + PCT/EP98/07498
+ W thout sheet fracture (+) with sheet frgacture (-) Creamtime s

19 18 19 16 17 18 18 15 19 Setting tinme s

37 32 37 36 32 35 35 30 38 Rising tine s

50 50 50 48 50 50 50 50 55 Pulling tinme s*

75 70 90 A 65 . 63 5 o * Ti nl{ﬂﬁl:'~ an
el ongati on at b;l“g%%a%agystggcqnﬁ.ﬁ% fo tgsg%ent\}%, éﬁ)u‘fyét%lu%l&% © gl o %eex&é{%l S efclfgh
el astonmer, exisggs gield, the cream time remaining practically unchanged even at higher8 -

The catal yst according to the invention, |butg|ti‘n sul fide, gives_an

exceptional |y héepieentrations. gthe prefsrred prageese of b bloweng esseH o egnpse pHQvy py
unchanged even getduéﬁo%hﬁr the Efmoun??)?ﬁérr %ﬂﬂﬂtsthrel%% Rlafel Ga1k E’if}pﬂ{c?e%ﬁnE;

t he bl ow ng reaction even al'So a a ction I n the “anmount ©
wat er, wthaut idagkefifyein Eomaparison kvitheamalysis mithowadibugltinSsulfidear KWedd yesult, a

conparison with catalysis w thout dibutyltin sulfide. aresult, a
conpr essi on r at PFOMRFESSIFREX of 3ppeoX. ¢4l Bhichds id&@a‘JPr WBW’R@%SVQPQ{‘?I S_B%_ﬁmé’d’lag be
systems, can beg  prfighs subh OR! aﬂﬁenﬁtdﬁ%/l Qtﬁbiﬁ%{“;r‘)g gigl ﬁﬁﬁlglb F}gg&ﬁ%ﬁgaﬁnu' d

filling properties can consequen now e contro

pol yn}alr blﬁli | d- uporsar;hgn&ﬁilww alswvbé boritdoHed r'Hﬂ:rpcc;lymeéI buiﬂd—ulelcjrllds(cmmg\éﬂb,th@ﬁwhat )
overall shorter nou rel ease tinmes are rende ossible, 10 i t t the
creamtine cri tPE’ﬁlmlPB‘fngF S0 @F‘t_nﬂ‘feé"lqaél??ﬂﬁ% P}?Q{f’?&%ﬁ% mes- ﬁ{esmpgergé'mm?@llﬁ,o be
found with fohe GoaRy&d Gogh iffelchked E%rsthé Rnfl@hfon @k&%%edtﬁé&”’l[’hi@% Awafs 8e 7

show a constant creamtinme, that 1s to say a |latent behavi our of the
activation accofatindgvithothe lvenventional iaptineatars ¢m datde Sihins, Examplos & daand 7 phaa

accordi ng Lo 1 nELTERD s et T RO Poist iy ot SEL ARt e

invention, despite an increase in the amount of dibutyltin sulfide.

15  The suitability of the catalysis according to the invention is further demonstrated by
Tables 2 and 3 below.

The aim of a reliable production, for example, of shoe soles should be a tolerance
range for a shrinkage (contraction) of the sole of at best 0, maximum 0.5%, since the
20  tools are set to that value. If water is used as the blowing agent, an opposite effect
occurs above a certain amount of water (approx. 0.35 parts), namely growth
(expansion) of the moulding. This delay often results in the sole's being unusable,

since the growth is different in the longitudinal and transverse directions.

25 Table 2

Shrinkage a desired tolerance range of 0 to a maximum of 0.5%

Example 1 2 3 4 5 6 7 8 9
after 3min no no no no no yes yes no no

after 4 min yes yes no no no yes yes no no



Tabl es 2 and 3 bel ow. The aimof a reliable production, for

exanpl e, of sho®OM¥2&Blshoul d be a tol erance range foPCHERIMI#8aqe
(contraction) of the sole of at best 0, maxinum 0.5% since the 20 tool s
are set to that value. If water is used as the bl owi ng agent, an opposite

ef fect occurs above a certain anount of water (approx. 0.35 parts),
nanmely growth (expansion) of the noulding. This delay often results
in the sole's bgr] unusabl e, since the gromh is different in the

| ongi tudi nal an nsverse directions. 25 Table 2 Shrinkage a
desired toler aZEﬁlafg%ﬂ%ﬁt d}‘fthé)zg&lﬂdﬁg 'Eg@!s‘%'ﬁ!ﬁegfa n‘ibuﬂ/%:sidence timefof difhetes 1

2 3 after 3 mn no
no no no no yes yes no no after 4 mn vyes
yes no no yes y o] no

-9- TaEW@Q 1 Enl%r qexnt o‘? the5 rmul6di no7by 085%a ter a
nmoul d residgnce tinme of 6pgn nut es Exanpl e 1 2 yes 3

4 5 6 7 8 9 5 no

yes Exanples 6 and 7 show in particul ar the exceptionally good

overall yield a e . , | | & af 3
m nutes W th di #ggrl]nsl?l(e)sngl adg)Zb%%ﬂ )1/n ?)‘3‘1@1019121’ ﬁe%@r@%gog{f%ea y ﬁeﬁl bt
correspondi ng t motdoeer, daebe relddsed from thd mould efied Dmadutesatitd Jisiensiamal istabifiganpl e

9 still exhibits growth (expansi on f the sole after a nmoulding tine
in the moul d of ﬂ@%hqimgggl_rea%y correspc)md?ng to the ideal. J

10
A conventional catalysis as in Example 9 still exhibits growth (expansion) of the sole

after a moulding time in the mould of 6 minutes.



-‘10- ' Pat ent cl ai ns 1. A process for the n of
cel lular shapedV®%88?7¢s based on pol yet her - Fgwg% 3 by

f oam noul’di ng a reaction mxture of 5 -10- A) at | east —one—higher
mol ecul ar wei ght pol yet her- and/ or pol yest er - pol yol

conponent B)  an isocyanate conponent, “m“ ‘\ “‘ \\\“\lw:)

chai n | engt heners, D) bl owi ng agents,

am ne and netal jactjvwators and F) furtHer © knovvn auxiliary
subst ances and g@éﬁ—é@%@ characterized in that the bl ow ng
conponent D) used is water, optionally with 20 the addition of

organi ¢ bl ow ng agents, and the activator nP ? ) th
conprises a tinlconpduprecess farHbe padpchon ¢f 9611 ar shaped plastics based ¢y pplyether-

polyurethane by foam moulding a reaction mixture of

5
A) at least one higher molecular weight polyether- and/or polyester-polyol
component,
B) an isocyanate component,
10
-C) chain lengtheners,
D) blowing agents,
15 E) amine and metal activators and
F) further known auxiliary substances and additives
characterized in that the blowing component D) used is water, optioqally with
20 the addition of organic blowing agents, and the activator component E)

comprises a tin compound of the formula (I)

R
R2/Sn S (I)a
25 n

in which

R, R? denote identical or different C,- to C,c-alkyl radicals, C,- to C,s-aryl
30 radicals or aralkyl radicals and

n denotes a number from 1 to 4,



[err] Rlerr], Rerr] denote
i dentical or di W%?%%%?Slq err] to CJerr]-alkyl radicals, C6 PqTGEPéf/lW'?ﬁ aryl

30 radi cal s or aral kyl radijcal s and

denotes a nunber from1 to 4,
- 11 - t he starting mat eri al s being MHMM’
i ndex of 70 to 130 being mai nt ai ned.

according to claiml1, characterized in that the bl ow ng agent D)s us‘ed
is water or water and organic bl ow ng agents, and the activator conponent

E)zs S 10 CONpitheSaartif® MdsHARSHedlg Foasted KitAldnANCO l[ndex ]of 70 to 130 being

n err

in which 15 mairfgingthd R2 denote identical or different

Cerr]-C6-al kyl radicals and n denotes a nunber from1l to

5 2 A process according to claim 1, characterized in that the blowing agent D) used
is water or water and organic blowing agents, and the activator component E)

comprises compounds of the formula

R
R
10 n

in which
15 R’ and R? denote identical or different C,-C,-alkyl radicals and

n denotes a number from 1 to 4.



