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nore than that mentioned
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I f desired, may be
so-cal l ed pre-m xes including these conpounds

above L ——as—tatalysts can be stored
for a Ion whi |l e The present process may be carried out in wthout
suf f erd” ngm%ny deterioration. In addltlon - the presence of, for exanple,
a foams ilizer -to these advantages, si‘nce the conpounds 30 5 (e.g. a
silicone & |- a poly-dingthyl sil oxane _having the general formula (1) are
readily or an al kyl sEF ACRHINYbxf GlFiﬁ ﬁqﬂN soluble in

pol yet hg | yols_3 poI yesty D non-ioni c surface act uch
as poI-Fg, /*3‘:'“‘3“ proceé{l‘}rwgg@gre reqwred sorbll-!ﬁm@rate
or glycgrl ‘ &) %{fgé (EM U KESHBNe foams
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No. 1, 0%, \ ﬁ”r.‘f?g@/‘énd known additives a mxture of
any two N c e Leplicgion mede Inyjapen (la: SISTE) of Sept- 27, mﬁ‘ore of ~such

addi ti vé&s. ' Complety, Speg/fication Hfuhliehed gy % Wi ch conpri ses reacti ng
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and Techggl 9219 Sanders sai d catal yst, said. cat aI yst
havi ng tﬂ'e dg;g%'ed;%ﬁ /&%W ﬁs)g 962) published by Interscience Pub-
lishers. COMPLETE SPECIFICATION

formula (1).

Ft

is thus

clear that the use AfprocesyPstitlie roductamatnbﬁﬂn@maﬂemwme a caonpound

havi ng havi N&e, t gﬂg n% for r’g.l
formula (1) L'iﬁﬁa@QCSﬁ Jn

vi:ewpoi nt . of Japad)

fol l.owi ng Ms@ Ianahu@t heagbp dedipge itha-in-
heat i ng, aSI onl; r{o us ri;v:dp:haz thg teg'zvlu

t hese exarrpl1 r{mmy

as a cat al y&iescnl&ﬂwuilsbﬁﬂ:emﬂwﬁﬁ

Mor eover, B IP%&'S m@n@bmbmnds pl!m:ﬁs
formul & ( ?d%c] g%fé:f"@‘

the produc on’
EXAVPLE 1. v novel: catalvst,
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practical purposes.

As a result of many investigations by the
present inventors it was unexpectedly found
that, as the catalyst for the reaction of an
isocyanate with a compound having active
hydrogen atoms, tetra-alkyldistannoxane deri-
vatives having the general formula (1) described
below have a catalytic activity several tens
times as high as the compounds which have
been said to have the highest catalytic activity,

" exemplified by dibutyltindilarate, tin (11)-2-

30

ethylhexoate, tr1ethylened1amme, and others.
The catalytic activity- of these tetra-alkyl-

“distannoxane derivatives is indeed unexpected,

since no other catalyst is known that can
itself accelerate both the ' polymerisation
reaction (i.e. the reaction between —NCO
groups and. —OH groups) -and the foaming
reaction (i.e. gas blowing reaction) so as to
maintain a good balance between the two
reactions to produce polyurethane foam baving
good properties and stability.

. Due to the high activity of the tetra-alkyl-
distannoxanes as catalysts, it is possible to
obtain polyurethane foam using only small
amounts of the tetra-alkyldistannoxanes as
catalysts, these amounts being about half to
about one-tenth of the ‘amounts prevnously

[Pncc 45, 6d.)
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m y-choa:s, I-Hgaslﬁ-at @&yﬂfe thuﬂﬁﬂtaiﬁtﬂ &ommper- The

ties. cmthb ¢etra-aliyligta rmw reeed Versng t hout

cat
period s el Facifed
by- p@dfp@Em yarv\magxlyt soliible&ﬁ@o

haad \wpolest @p&%
ne foam can be obtamed by simple

lgé ?;tei}ﬁf etra- lk}]ldxs annoxa
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Zpolyuetharef foam
Based on the foregoing, the present invention
provides

can @f ggrﬁ?fiﬁ@% nﬂ)

Is f §oe that Poly- gener al

eglpaéepbsesr 56
propyl ene oxide with

polyureth: ne%@ ‘ffﬁlcih io?nrgdugtym Q} ”éo

a polyisocyafiat b lpSlyetherpolyol or a
polyesterpolyol in - the presence of a tertiary
amine, a blowing agent and a compound havmg
the following general formula®

X;—8n—0—8n—X,"
R,

(Formula 1
wherein, X, is an hydtoxyl radical, an alkoxy
radical, a acyloxy radical, or an —~NCX
radical in which X is an oxygen or sulphur
atom, X, is a halogen atom, an hydroxyl
radical, an alkoxy radical, a acyloxy radical,
or an —NCX radical in which X i is an oxygen
or sulphur atom, R;, R, R, and R, are, each
an alkyl radical.

In the general formula (1), X, and X; are
same or different, and each stands for a halogen
atom (e.g. chlorine, bromine or iodine), an
hydroxyl radical, an alkoxy radical (e.g. a

65

70

75

methoxy, ethoxy, propoxy or butoxy radical), °-

a acyloxy radical (e.g, a' formyloxy, acetoxy,
propionoyloxy, butyroyloxy, hexanoyloxy,
lauroyloxy or stearoyloxy rad:cal) However,



60 Silicone oil -
1, 4-di azabi cycl o- (2, 2, 2) - oct ane - 0. 07 part Conponent C.

Tol yl ene diisocyanate (2, 4-isoner 80— parts., 2. 6-isoner 20 parts)

2.0 parts

-~ 49.6 parts 65 Conmponents A, B and C were hono-. creamt'i'rré__was 7
seconds, the rise tine was geneously m xed at 25[err]C. to allow"

reaction to 1 nminute 20 seconds and the gelation time was_ .70, t ake
place, a white elastic foam ‘having a 1 minute 45 seconds density of
0.025 g./cmz2err]. bei ng obtained; t'hel07889%6 :

EXANPLE 2. : Poryal her QT of OXVI nu ber 56
75  obtai nélﬁ ‘f,‘% g&f&mn{ zatlllz‘%mm;;;y|i ‘I hy%’ ’c‘?{)y? r%e e i th
trinethyl ol Wa&%aﬁﬁhtyascataly&htlat O : “Tetra - ethyl & 1 - hydfoxy- 3 - (2 ethyl- "‘5‘

50 parts Ry, R, Ry yust Rewe'ﬁameobr @ﬂmnhydroilwnomlmbedxsmxane .obtai ned by
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methyl, ethyl
radical. In the —NCX radicals, X is an oxygen

by the prooedure descnbed in “Journal

istdy” Vodumeer 1, 9.
—388 (1963 The preferred compounds
general formula (1) are those wherein

Pages?

X, is a halogen atom and X, is an hydroxyl
radical; both X, and X; are acyloxy radicals;
X, is a acyloxy radical and X, is an-hydroxyl -

radical; X, is an alkoxy radical and X, is a

halogen atom; X, isan-alkoxy. radical and: X,
is-a_acyloxy radical; -or both X, and X, are

—NCX - radicals; that .is, Xy is an —Nco'

radical and X, is an —NCS radical or both
X, and X, are —NCO or —NCS radicals.
Carboxylic acyloxy. radicals . having- one to
eighteen carbon . atoms, and alkoxy: radicals
have one to. three carbori atoms-are desirable,

Of these compounds described above, the
preferred compounds for practlcal purposes are
the followmg — .

Tetra - butyl - 1 - chloro 3 hydroxy—

distanrioxane . .
Tetra _ butyl - 1,3 - dnacetoxy distannoxane
- Tetra - butyl 13 dlstearoyloxy dlstann-
oxane: -

Tetra - butyl - 1 3 dlfonnyloxy- distann- .

Tetra - butyl - 13 <.di - (2 - ethyl-

hexanoyloxy) - dlstannoxane
Tetra - propyl - 1 - chloro - 3 - hydroxy-
distannoxane
Tetra ~ butyl - 1,3 - dilauroyloxy - distann-~
oxane '
Tetra - ethyl - 1 - chloro - 3 - hydroxy-
distannoxane
Tetra - methyl - 1 - chloro - 3 - hydroxy-
distannoxane -
Tetra - propyl -1 3. diacetoxy - distann-
‘oxane
Tetra - ethyl - 1 3 - dxacetoxy dxstarm—
oxane:
Tetra methyl - 13 dxstearoyloxy dis-
tannoxane.
Tetra - methyl - 1,3 d1acetoxy dxstann-_
oxane
Tetra. - butyl -1. hydroxy 3. acetoxy
. distannogane .
Tetra - butyl - 1 - hydroxy 3.- formyloxy—
. distannoxane . - -
Tetra - propyl -1 = hydmxy 3 - acetoxy—
. (istannoxane . .
" Tetra - butyl+ 1 - hydroxy 3. lauroyloxy-

distannoxane

l .
lsopmpyl 1 tlepngEt%nn et WF*%‘W

&Eﬁ%ﬁ? an alkyl radical .
lta sloms I ARK Ap@ ™~ =

propyl; - iso-propy! - or ::butyl -

i w@fthw

Tetra - butyl 1,3 dusocyanate dlsmnn-

. oxame - -

Tetra butyl 13 dusothlocyanate - dls-
‘tanpoxane

. Tetra propyl - 13 dnsocyanate dnsta:m

~ oXane

- Tetra - ethyl 1 3 - dusocyanate dlstann-

- OFane; . -

. Tetra - ethyl - 13 dusothmcyanate d1s-

. tannozane. -

Tetra ptopyl 1,3 dlformyloxy dlstann-

-:Tetra ethyl 1,3 dlformyloxy dxstann—
oxane -
Tetra - methyl 13 dlformyloxy dlstann..

oxane
Tetra - methyl 1 acetoxy 3. hydroxy-
distannoxane: . - -
. Tetra -ethyl -1 - formyloxy 3 hydtoxy-
" distannoxang - -
. Tetta - propyl - 1 formyloxy 3 hydroxy—
~ distannoxane .- ;
Tetra - butyl - 1 methoxy .-'-'3'- 3 acetoxy-
distannogane .= : ;
Tetra:-butyl - 1 - methoxy__ _ drm'yloxy-
distannoxane : . -
'-Tetra butylw 1= ethoxy 3 - acetoxy-
. distannoxane - *
Tetra butyl = 1= ethoxy 3 stearoyloxy—
= - dlstanlr:gxalne :
etra tyl - 1 - ethe: 3 fotm lo -
- distannozane - xy VO
Tetra - propyl - 1 - methoxy 3 acetoxy-
distannoxane
Tetra . butyl - 1- propoxy 3 acetoxy-
. . distannoxane

.+ Tetra - propyl -i methoxy 3 lamyl-
Oxy dlstannoxane S

-..-It is to be apprec:ated that thls mwenti'en
is not restricted to the compounds éxemplifisd
above. .. Compounds ~other than  the above-

‘mentioned compounds, so far as’ they. can” be

represented by the general formula, have-also
a - higher - catalytic- activity ‘than’ previously
proposed . catalysts, and ‘have ‘a’ good effect .on

the productlon of polyurethane foam by them

selves :

The polyetherpolyols which may be- used in
the. present ‘process include products ‘obtainéd
by the addition polymenzatmn of .one ‘or more

Tetra butyl -1 -~ chl _pa‘{pt S
* distafhodanpar t mponent - B
ff"-5-buty1"401 - pu 5pr0pt8y-| i cone

etra. - ethyl - 1Coammer3t &moxy- g
arts'dlstannoxane 2..6-i somer 20 parts)
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Tri chl or ononof | uor onet hane - 20 parts 5 Components A, B
and C were honpb- a density of 0.016 g./cnferr]. was obtained; the
geneously nmixed at 23lerr] C to allowa reaction_rise tine was 1 minute 50
seconds, and the to take place, and a white elastic foam having
gelation’tinme was 2 m nutes 23 seconds. 10

EXAMPLE 3. Conmponent A Pol yether triol of hydroxyl

nunber 460 -obt al ned by the addition polynerization of 15

propyl ene oxi de vvith gl ycerol as an- 1078896t or -100 parts 3

D |mat hyl EI nalzpy(?L &M OXI es; - such as. ethylene oxide, 1d£le%1§l1u-fthane dupocyanﬁe (MDD, dlamsS I'11cone
oi : leneoxide, bu lencoxide, or styrefeoxide, te biphenylene diisocyanate, 60
Trichl oT'ﬂm) nlelw&:ﬁ )€as initiators, such as - naph@@lefeaidiiscyanate, phenylene ~ diiso-

Tetr a- bu%l etiylane @mol,yd@hﬁsndrgmgl, prop@e cﬁngt,amcmlmethane trusocyanate,

- 0.2 glycol, glycerol, tx angj. hexane  such aliphatig pojy swelEfEnd havi ng
an am ne triol, penta f aﬁo %fm SO hg hex :i%ggﬁ ate, 65
(Al'lied Che fﬁ‘;’é&s o girhrptg, ’é i; gh‘%gltp 93 termmal

Nacconailiweo g:&fps suém tﬁ se which ' are

-- 93 parts Oorrponents A" and ogﬁmﬂr@ﬁo meciion @b us lexc estsh@;dm ne
having the following propegties: 35  above e?'é’&ed?tm F,;f(‘,"" WeTal | ow a
reaction to take . . H quid free ofg;" ,glycﬁj};gsu ghy :ﬁﬁd 70 tough
and rigid foam havi ng: m ne equi valef Bime L propane, or e,ebe,iyeﬁfer.o 032

g./cnferr}. was obtaine ©H Vi scosmb[@s(ﬁrnolybstemolyoly d@@ibed ab@@[ err]C
30 creamtinme ‘was ‘30 seconds, the rise t|l Rigigred po : Figs SZ&
(25 err] Gh2 UeBEd ke dorbleoiA% removat of svolls g &@“"a‘%ﬁ% ngm’ Shedt i79n ti me

w3} hadhita Obrforblite\edid Anfis 'by RickidrCo esstd the aromaticl M nute
20 seconds such. as ethylene diamine, propylene -diamine)\p pplgistcyvadtes ' Wikha Pk mplmﬂa( ®@eiglvel and
open ethanol npiae; gplsr alkaline @ agidic £°"re 15111:@ 'Z;éﬂ‘f;’,l;?%.’? e;?gfls lgigf]?r r]C.
Mar k of jspﬂgﬁ‘ié@;,@m%m%ﬂm flept) | Wy

e dusqc te or the 80 '
EXAMPLE the manner 76@ oftmers  ad )Sﬁ;ﬂ of the mﬁ;@{& wepghptl number
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Polyetherpo]_y%fsr ﬂavgxgt )ﬁlree
terminal hydroxyl groups are preferred

The molecular weight of the polyetherpolyols
may be varied according to the desired proper-
ties of polyurethane foam, and is generally
selected to be from about 500 to about 10000.

The polyesterpolyols which may be used in
the present process include products obtained
by the reaction of one or more polyols, such
as ethylene glycol, propylene glycol, diethylene
glycol, triethylene glycol, butylene glycol, tri-
methylol propane, glycerol, hexzane triol or
pentaerithritol with one or more polycarboxylic
acids, such as succinic acid, glutaric acid,
adxpxc acid, pimelic acid, suberic acid, azelaic
acid, sebacic acid, maleic acid, fumaric acid,
jtaconic acid, phthahc acid, wo-phthahc acid,

" terephthalic acid, or their ac1d anhydrides,

- These polyesterpolyols may be prepared in
the manner described in “Polyesters and their
Application” third printing, April 1959,
published by Bjorksten Research Lab. Inc.
New York, U.S.A.

Polyesterpolyols having two or more terminal
hydroxyl groups are preferable.

The molecular weight of the polyesterpolyols
may vary with the desired properties of poly-
urethane foam, and is generally selected to be
from about 500 to 10000.

Polyetherpolyols or polyesterpolyols, especi-
ally polyetherpolyols having three .or more
terminal hydroxyl groups, preferably three to
nine terminal hydroxyl groups, and a hydroxyl
number of 350 to 700 are preferably used in
?rder to obtain so-called rigid polyurethane
oam., .

The polyisocyanates which may be employed

. in the present process include such aromatic

polyxsocyanates as tolylene diisocyanate (TDI),

o3 ﬂb&sqaf@pﬁ’%?‘éﬁ@

n i.niti

e A

react with a polyisocyanate in. the presence o
a compound having the general formula (1)

mentioned above, a tertiary amme and a

blowing agent. -

The blowing agents may be any of those
known per se, for example, water, compounds
generating water during the . reactlon, halo-
genated hydrocarbons having low boiling
points, such as dichlorodifluoromethane, tri-
chioromonofinoromethane, ~ or compounds
generating nitrogen gas dunng the reaction,
such as azo compounds.

The amount of the compound havmg the
general formula (1) used as a catalyst in the
present process is half to one-tenth of that of
previously proposed catalysts, that is, about
0.02 to about 0.1 part by weight to 100 parts
of the total weight of polyisocyanate component
and polyetherpolyol or polyesterpolyol com-

.ponent, However, if desired, the amount of the

catalyst used in ’ the present process may be
more than that above mentioned, for example,

.about 0.1 to about 0.3 part by welght to 100

parts of the total welght of the two reactants
described above :

Tertiary amines which may be used in the
present process include, for example triethyl-
amine, N-methyl morpholme, 1,4-diazabicyclo-
(2,2,2) octane, N,N,N’,N’ - tetra - methyl-

1,3 - butane - diamine, N,N,N’,N’-tetrakis
(Z-hydroxypropyl)-ethylene dxamme dimethyl-
ethanol amine, and NN-(Z-hydroxypropyl)—
dimethyl morpholme

The amount of these teruary amines used
may be about 0.03 to about 1.0 pait by weight
to 100 parts of the total: weight of polyiso-
cyanate component and polyetherpolyol or
polyesterpolyol component, but, the amount,

1 ePast] d’l’ t(llﬁﬁﬂ) pol )puluois u@bly@htrpowals with excess 'mb:pyl ene

- g50. 1

95
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50 Conponent B: Wat er - 4.0

parts Silicone oil - 2.0 parts

1, 4-di azabi cyclo-(2, 2,2)-octane .. - - 0. 07 part Conponent C.
55 Tol yl ene dii1socyanate (2,4-i1soner 80 parts, - 2,6-1soner 2
parts) - 49.6 parts Components A, B and C,
wer e hono- EXAMPLE 5. geneously m xed at

20[err]C., and a white elastic 100 Parts of a polyestertriol having a
f oam havi ng4a denS| ty of O. 025 g. /crr[1gws,:}95 was hydr oxyl nunber of 57 which
was obt ai ned v ‘ by the

condensat i orffgﬁ:?fdimﬁ? o ki “@@; p‘:m@ut e; 50
i 3 1
seconds and 1 el fAe8 Ay Bl maéd bk 2/ mohtss’ﬁeamgl derSiRthaiish, Oh ljgatdmum
gel ation t| rmemncaomdnutample foge swabililsr  top Ktepamdyar; mparthes)c
180[ err] C3, (eg5a a%(ymes oilyf a poly-dimethyl siloxane having the:-general formula (1) are readxl
ne-p

1,078,896 Ooran a : ly g
ionic surf gil;y 1ea£)pp§:{1y°]§ mi}ﬁ’ :&mﬁ“ﬁ% mo par t

parts), hex %Bﬁltgnrd'x&xbstea ny €1 Production of polyurethﬁxg
of N-net hyl -arpigpéng| d remforﬁn tgiaycao&y 0 mpmrsc):pendi& chition No. 5700%6 osHnono-
%&fﬁ&

part of té?r@ﬂ 2] firzpraofing eag ety & nbarts of
tetra - but)ﬁi1 é; %salgf,:smm’e nyafﬁ?i"’i%S ﬁg nate

n

ot
(2, t4- (21| gcet‘;gemqf%g ek BROXARRy. 1. GrrRd dt of ym}a Mb vith & polyetherpdyol biS
parts, i B e

mer
SYesqmidbece in efHiign o polysrerpadyol andxe Tprésenpravit & bloking i ¥6 C o n e

oi | 15 Polymers, (4 Sfax pesy é ‘@ﬂw a Gsienfor

t hor oughl y. fﬂ?‘%&:&‘g% 3 ggﬁ%@ b 2 ,j?a . %WW% Y4 on to

take pl ace, @& (a % ut| ul pl ace, am 1s&hd§|¢gardha‘t(a§msbavd@g,p@nden5|ty
- As stafed plove [sinet 2 conrfpgamlhang N vagdbnan foufmu& aﬂas DfcatllysD4 65

g /cn{ errf0  thege P’E%‘E‘l(b)nh“t’ m“chval“efmm ‘rpmnand a
tensile st. reﬁé%ﬂ‘?“ A as g calpn I i"f;g k%n?&rfflgww f ‘ 36‘ P st ance

to cheni cal Sonly a very smalll Sm@6 of0the abmigaad t hdn Hiesxinipies; tﬁ@ﬁnoianﬁﬂfﬁkht&m40 was .
obt ai ned; t Heving the geiernb foxzsla 71)res putatalystanpounds are expressed by pate by welght amlehs t b

gel ati on %"i o W%‘) ?u‘;aFFhF;]’G @;%‘P";E;ﬁgﬂ]”g:ﬁgi‘s‘? offherVisesPeEfied.3- i nut es. '

15 seconds. 8™ o are.vey EXAVPLE 6.

EXAMPLE 7. BoMmE L 35 160 Part s -of
a pol yestertri g:]lyﬁf@gﬁomgofa hydro@@ g@ﬂ!lgepdsﬁpre mix fornul ations vere pre-

15 hydroxss robaier bpithet ddtiidn Cholymeiatich suber: pared by ‘m Xing the -
conponent s s pooppilederpxide with glycerol as an initiator. — 100 parts . - _ o

Tetra-butyl-1, 3-dlacetoxydlstannoxane —_ 0 2 part '
Component B: R
Water o . = . 4O0parts
60  Silicone oil - - = 20 parts |

1 4-d1azab1cyclo-(222)—octane - C— 007 part .
Component C: S '
" Tolylene diisocyanate (2, 4-1somer 80 ' S

parts, 2,6-isomer 20 parts) —  49.6 parts

63 Components A, B and C were homo- cream time was 7 seconds, the rise time was
geneously mixed at 25°C. to allow reaction to 1'minute 20 seconds and the gelatxon time was 70
take place, a white elastic' foam having a 1 minute 45 seconds. .
density .of 0.025 g /&:ma bemg obtained; thc

: - BXAMPLE 2.
Component A )
Polyether triol of hydroxyl number 56
T35  obtained by the addition polymerization of .
propylene oxide with tnmethylol propane &g an
initiator - — 50 parts
Polyether - Tuol of hydroxyl number 160
obtained - by the addition polymerization of
80  propylene oxide with tnmethylol propane as -

an initiator — 50 parts. .

Tetra-propyl-1, 3-dxacetoxydxstannoxane .- 0 2 part

Component B: ' o o :

Water ~ Sy — 4.0_parts
85 Silicone oil' - - . == 25

1 4—dnazab1cyclo-(2,2,2)-octane - 007 part -~



of 6.1 which was obtained by the condensation

specified

acid The thus prepared pre-nix formil atians_were

t her ei n.

Table 1 in the proportions

parts), trinethylol propane (1980 parts)
certai n“peri ods,

parts

produce a

a 40

and 1, 3-butyl ene gl ycol
pol yi sqcyanat e conponent was added to each
prepol yner havi ng-an afmi ne

20 of a

resul t %
[isted in
TABLE 1

3

100 5
1.5

Di

N

oF

1 utyl ti
' 15

R P
OO0 T OO

pol yneri

7

_- 2’

30

%0

gepeoysly mixed at 23°€.
net hyl et h%ﬁlf)elpéarcﬁ" w

Tetra-butyl-1,3Bgigﬁpgoxy-' '
nent A: 1. - _

0:
ndlch%ply&ﬁ& €triol of hydroxyl number 460 - .
- obtained by e saddiions pelymesizgtion of .
propylene oxide with glycerol as an inifiptpr | tl‘l-m@ ml ate

Tri chl or-ommﬁéﬂwoﬁfﬂabrﬁzagl;ne
* Pol yet her p@ktyachutybil-atesody-Srhydrossrunber 460
20 ot figFAPOPTIPG | at or '

anitiator.

Tolylene diisocyafte (24 4s0h& SO DhrtsAN

TAGlsEnd 20 parts) 45

- Trichloromonofluoromethane
4 - 5 '

1 (@mponents 1A90B and C pEE homo-

to allow a reaction

ﬁ'éd a White elastic foam having

in thyle]:hanola.gmﬁ.

oil 5.0

30

of

. Component B:

Polyisocyanate compound havmg an amine

'Pol yet her pol yol *

1
aqdepsity of 0.016 g./cm®. was osfup' ;A
n%?;';ne was 1 minute 50 seconds, ﬁ:&gﬁe

gelation time was 2 minutes 23 seconds.
: 2.0 2.0

2:0

1.0 -

— 15 parts

— 30 part30 30 30

P&he oxide with

equivalent of 108 and an acid number of 0.25
(Allied Chemical Corp., U.S.A., “Nacconate—

4040"%)

Components A and B were homogeneously
mixed at 21°C., to allow a reaction to take
place, and a tough and rigid foam having a
density of 0.032 g./cm®. was obtained; the
cream time was 30 seconds, the rise time was
1 minute 20 seconds and the gelation time was
1 minute 20 seconds.

-=—t 93 parts

diamine having the following properties:

" Brown liquid free of sediment,
Amine equivalent 108, -
Viscosity (Brookfield) 90 at 25°C.,

- Specific gravity (25°C./25°C.) 1.26,
Solidification point lower than :—15°C, and
Approximate flash point (Cleveland open

#“Nacconate—4040” is a registered Trade cup) 132°C,

Mark of a phosgenation product of tolylene
ExAMPLE 4.

Component A:
© - Polyethertriol of hydroxyl number 56

obtained by the addition polymerization of

propylene oxide with trimethylol propane as

an initiator _ — 100 parts

Tetra-butyl-1,3-diisothiocyanatedistannoxane — 0.1 part

Component B: L

Water — 4.0 parts

Silicone oil — 2.0 parts

1,4-diazabicyclo-(2,2,2)-octane —  0.07 part

Component C:

Tolylene diisocyanate (2,4-isomer 80 parts,

2,6-isomer 20 parts) — 49.6 parts

Components A, B and C were homo- ' EXAMPLE 5. )
geneously mixed at 20°C., and a white elastic 100 Parts of a polyestertriol having a

foam having a density of 0.025 g./cm®. was
obtained; the cream time was 10 seconds, the
rise time was 1 minute 50 seconds and the
gelation time was 2 minutes 50 seconds.

hydroxyl number of 57 which was obtained
by the condensation of adipic acid (146 parts),
diethylene glycol (127 parts) and trimethylol
propane (13.4 parts) at 180°C,, 2.5 parts of

O phthalic anhydride (296 parts), adipic
(1169
stored at 13-15[err]C for

(360 parts),

equi val ent of these pre-mx fornul ations
. - of 124.7 whi gjo7a@@s obt ai ned by the reactiof
pol yur et larmme—foanm—and-botrhthe cream ti ne

T of tolylene
diisoqunat&mﬁgaggbping-80 parts

and the rfse, tinE,mere measur ed.
d 20 parts of 2,6-isoner (48.5 are
— 48,7 parts '
For mul=at 20 parts

oi |
10

2.0
di st annoxane

sorbitol as an

_‘mg'ch'mas obt ai ned by the addition
pro
: 1, 078 896

35

40

65



TABLE 2 For mul ati on 1 2 3

4 5 Initial creamtine (seconds) 25
50 _ 28 . 25 50 - rise tine (seconds) i}
50 100 55 50 - 100 appearance of foam
G G G G G After 70 days .
creamtine (secands) 25 X 65 « .25 50
rise tine (second ,b 35 - X 175 -~ 55 126
appear ance 0§ fga _G ,078,395 . G G
After 100 days— 20 P Uoillllslln!i!b' (secondsy—— (8 parts) and prOpyl

water, a non-ionic pxane
75 26 agent, 1.0 e of N-methy]~ rpholme,‘%v; Pﬁ%ﬁ 0" pe § pa(ﬁs tnchloromon ‘9:...-.
X 212 part of tet Butyl-1,3-di istannoxane _fluordtiethm! ﬁﬁts te Byl - 1,3-
G and 35 parfe of tolylene difsocyanate (2,4 (iacetoxydistahoxs3€ 005 part of dnnethyl-

C. coarse 5 isomer 80 paits, Afeisdmsn 2D rpgrts) were ethyeo{Tarpipe, @hdyLy maSSﬂf silicone “oil

1 Lo 3 uher cHRENE RS ﬁqywte ) pgaﬁ °;°;=::‘dm i qg‘ésggao ne
production of ;g

conpri ses reag:;dnngnma tenstﬁst gmromast@/aﬂ ckgyy uru gaay rarsﬁﬁnedora@mx

pol yi socyaﬁat@swbitahﬂb dilg orap & | minyite @3  was’ a.bta inpdythetfse Himg wis)Y minytps @ﬁd
Xerr] in the’eizgj?ex‘élme gela ‘i?o‘i“?"eg't‘s BEiS | ‘hFﬁelT‘f?é“ﬁ‘Fé‘?%ﬁ(‘f‘é““E‘}T a bl owi ng
formula are each an -NCX group in which agent a tertiary-amne and a
conpound having X is dixammggen or sul phur atom - Exaeee 7.0l | owi.ng gengr al
f or nul a: 160 Parts of 72 ﬁ;ﬁﬁem‘és ving &|-aiSeye ns were. pre-

Clains 1 t65 5hyd § ngg.re mlxmgmge components shown in
%@d TEAJ%; h\ﬁlm the proportions specified. therein.

the fornul a dg?f ﬁﬂifdnﬁ'y @4298 ris )> adifit & prepared pre-mix formulations were [ €1 1]
1 - chloro - 6168 LI tE0pt hylolgm-@'al&r{mm qme)- stolred at 13—-15°C for- certatcrltd ‘periods, a840 A
i polyisocyanate compongnt; yas
2gocgzrs]dars]a(5 % cP Ey#ngﬁmg a%o me equiv: nt of these pre-mix fogzlatmsgio mfeﬁ’hn the
mp hxch was obtained by the reaction polyurethane foam, and both the cream time

of tolylene diisocyanate containing 80 parts and the rise time were measured The results

of 2,4-isomer and 20 parts of 2,6-isomer (48.5 - _are lxsted m Table 3.0 45
— AR L
“ Fomaton 1 2 3 4 5 =
Polyetherpolyol* ~~ ~ 100 100 100 100 100 g
Siliconeoll = s s ws T = -
" Dimethylethanolamine ~ . 2.0 20 20 “l20 0 20
Tetra-butyl-1,3-diacetozy- - A o _' :
distannoxane _ 1.0 =" = Lo -
Dibutyltindilaurate 1.0 — - 1.0
Stannous octoate ‘ - —_— e 1.0 -—- ' 5__'l
Dibutyl phthalate 50 50 50 - 5.0 5.0
Trichloromonofluoromethane - 30 .30 30 30 .30

L. *Polyetherpolyol of hydroxyl number 460 which was obtained by the addition: polymenzauon
intkiabor of propylene oxide with sorbitol as an anitiator.



50

general fornula definéd in Caim1l is tetra- 40 butyl -

1 - acetoxy - 3 - hydroxy - distann- 1

oxane. L ,078,896 9__A process_as 7

claimed in any#one of Cainms 10 .wherein, Xerr] is an hydroxyl radical, an

al koxy 1 to 5; wherein the conpound havi ng Tafie 2 radi cal, a acyl oxy

radi cal, or an - NG<—-gen ' ' ' '

radi cal- in which X is age@xuggn or sul phur putyl -24l, 3 -3di acetpoxy - 5

di st annoxane. ity ' .

process as cl ai ned ##u@ny one of radi cal, an koxy radical, a acylLoxy

radical, Cainms 1to & @ M9Dhe compoufitl haviflg 15 2or an 2NCX radl cal

in which X is an oxygesse itld@e@sapr al formul g def i d in Gaim 4 is  1000r

sul phur atom [err] are each tetra - butyl - 1 - nethoxy - - acet oxy-
an al kyl radi cafppearance of foam G @i st anffoxane. € S A

process as cl ai ned
a pol yet
wherein the conpound hesantimeX@conkis)dr oxy|

formul a def.in in aim 1
nseng.g&sPcy?

one of

t he general

Claim2, wherein
t he

of of

_ ducti on of
2.0
time (seconds)

rise time (secondszuel-

5

10

15

20

25

polyet her pol yol
t he conpou
yanate is tolyl ene

5. A process

:»,A @byl 1, Wherern

er pol yol having three or

is-

tetra - 1,3 -

1T, A process as clalnmed in any
nore term nal
raéh cal s ¥Xs used

Clains 1 to 6,
25 50

A prog

haspperdngedf il nunber G 12. A process as cGai ned Gn
332? 700~ Erams—tto6;
n Ffa@?é"ds 4. A process as claimed in any preceding

3 4 5

WI-}I\AT w5 (flLAIM 18: 50 ,

process for th uction of y-
thane foam, whichesgoorgprises re}gtgg,g) a
polyisocyanate with a polyetherpolyol or a
polyesterpolyol in the presence of a blowing
agent, a tertiary amine and a compound having
the following general formula:

R, llzs
Xl——én—o—?n—xz
Rz - R,

wherein, X, is an hydroxyl radical, an alkoxy
radical, a acyloxy radical, or an —NCX
radical in which X is an oxygen or sulphur
atom, X, is a halogen atom, an hydroxyl
radical, an alkoxy radical, a acyloxy radical,
or an —NCX radical in which X is an oxygen
or sulphur atom, R,, R., R;, and R, are each
an alkyl radical.

2. A process as claimed in Claim 1, wherein
a polyetherpolyol having three or more terminal
hydroxyl radicals is used.

3. A process as claimed in Claim 2, wherein
the polyetherpolyol has a hydroxyl number
of 350 to 700.

4, A process as claimed in any preceding
claim, wherein the polyisocyanate is tolylene
diisocyanate.

5. A process as claimed in anyone of Claims

ral fornul a de&iaRBthmel(ftcdaidi M 1 is 2 claxm whesein the 48
ene tetra - butyl - 1,3 - diisothiocyanate -
di i socyanteame (seconds) 46 X ¥%ane. 0 102
eafoh@ioFREnI N anyone @gf C ai ns 3. A pgocess gor
a—poly 1078896
G: goodTABLe 2 C: coarfor nul at | Bn no foaming

Initial cream

28 to 3, wherein2be polyisocyanate5€)diphenyl-

methanegiijsocyanate, 5 00

6. A process as claimecp in any p g
claim, wherein X; and X; in the general
formula are each an —NCX group in which
X is an oxygen or sulphur atom.

7. A process as claimed in any one of
Claims 1 to 5, wherein the compound having
the formula defined in Claim 1 is tetra - butyl-
1 - chloro - 3 - hydroxy - distannoxane.

8. A process as claimed in any one of Claims
1 to 5, wherein the compound having the
general formula defined in Claim 1 is tetra-
butyl - 1 - acetoxy - 3 - hydroxy - distann-
oxane,

9. A process as claimed in any one of Claims
1 to 5, wherein the compound having the
general formula defined in Claim 1 is tetra-
butyl - 1,3 - diacetoxy - distannoxane.

10. A process as claimed in any one of
Claims 1 to 5, wherein the compound having
the general formula defined in Claim 1 is
tetra - butyl - 1 - methoxy - 3 - acetoxy-
distannoxane.

11. A process as claimed in any one of
Claims 1 to 6, wherein the compound having
the general formula defined in Claim 1 is
tetra - butyl - 1,3 - diisocyanate - distannoxane.

12, A process as claimed in any one of
Claims 1 to 6, wherein the compound having
the general formula defined in Claim 1 is
tetra - butyl - 1,3 -~ diisothiocyanate - distann-
oxane,

13. A process for the production of 4 poly-

3% ess ag claipgd in
di i Socyanate - dll St annoXane.
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appear ance of foam G G G G

After 70 days creamtine (seconds) 25 X

65 25 50 rise tinme (seconds) 35 X
175 _ 55 126 appear ance of foam o G

G - G G After 100 days creamtinme (seconds)
23 X . .- =15 26 48 | : (seconds)

46 X 212 ° 50 102 , ,",", "'l” llllﬂﬂﬂelﬂl nce of foam

G . C G 1078866  °G'gdods > 7

C. coarse Ca. X—To—foarm g WHATVWE—CEAH VTS

lto 3g1yherein t he pol yi socyanate is dipheny]-
production of a poly-
conprises réacting a

‘met hane diiso

1. A procéss for the

e. ur et hane foam which

6. A pProcess as clairned 1n any preceding 30 5

pol yi socyanat e wiFetmuletign| yet her pol yol! or a 2@&-ai m3whereidn X er?] and

X[err]
formula are

f or nul a:
Clains 1 to
the formul a

in tnqﬁ

ner al
S8C BettDrimd\onds

pol'yester pol yol

roup in wy ch
conmpound having X is an oxygen or sul phur atom -

rise time (seqonds)\ process afi0 cl ai HM8d i n &hy onelof
5, ' conpound Vi ng ~35
def %%EM%I mJ1il.is J‘pj&?a = h(l}l'r yl - G G G

1 - chloro - ABer70hlggdr oxy - di st annoxane.

claimed in any one of

having the
40
oxane.

clainmed in any #perseeffoans 10 wher 8in,
al koxy 1 tO sper WgQ4E' N The conpound having the

rise time (sebbddsy! - 1 -

Cl aim
hysir oxy ss di st@en-

A process as
G adi cal ,

9.
X err] i & an hy@roxyl

radi cal

I the presence of a bl ow ng

50 agenpg a tegtiary grine and a
.the foll ow ng genera

[err]

8. A process as
Cl ai to 5 __wherejn the_gonpound

Cream time (sEoonds) genera?5fornﬁ%a def Phed iné5 5§

aceg oxy -x3 -

is tetra-

a acyl oxy
45

A process

radical, or an -NCX~ general fornula defined in Claim 1 is tetra-

radi cal in whi ckreaxo fime (sgeond®)ygen or s@& phur Xbutyl 75 1,3 26 di acdBoxy -

di st annoxane. riseu‘%tegs@lo 33 s a hal ogen at an 2tfi)_/droxygo

as clainmed in any on or radi cal ;" an al’koxy radical, a acyloxy radical,
Cains 1 to 5, ufpedsidoffdad conpound Bavi ng C G G

10

15

25

G: good

WHAT WE CLAIM IS:—

1. A process for the production of a poly-
urethane foam, which comprises reacting a
polyisocyanate with a polyetherpolyol or a
polyesterpolyol in the presence of a blowing
agent, a tertiary amine and a compound having
the following general formula:

R, llis
X1—?n-—0—-?n——xz
R R,

wherein, X, is an hydroxyl radical, an alkoxy
radical, a acyloxy radical, or an —NCX
radical in which X is an oxygen or sulphur
atom, X, is a halogen atom, an hydroxyl
radical, an alkoxy radical, a acyloxy radical,
or an —NCX radical in which X is an oxygen
or sulphur atom, R,, R,, R;, and R, are each
an alkyl radical.

2. A process as claimed in Claim 1, wherein
a polyetherpolyol having three or more terminal

“hydroxyl radicals is used.

3. A process as claimed in Claim 2, wherein
the polyetherpolyol has a hydroxyl number
of 350 to 700,

4. A process as claimed in any preceding
claim, wherein the polyisocyanate is tolylene
diisocyanate.

5. A process as claimed in anyone of Claims

C: coarse

X: no foaming

1 to 3, wherein the polyisocyanate is diphenyl-
methane diisocyanate,

6. A process as claimed in any preceding
claim, wherein X; and X, in the general
formula are each an —NCX group in which
X is an oxygen or sulphur atom,

7. A process as claimed in any one of
Claims 1 to 5, wherein the compound having
the formula defined in Claim 1 is tetra - butyl-
1 - chloro - 3 - hydroxy - distannoxane,

8. A process as claimed in any one of Claims
1 to 5, wherein the compound having the
general formula defined in Claim 1 i8 tetra-
butyl - 1 - acetoxy - 3 - hydroxy - distann-
oxane,

9. A process as claimed in any one of Claims
1 to 5, ‘wherein the compound having the
general formula defined in Claim 1 is tetra-
butyl - 1,3 ~ diacetoxy - distannoxane.

10. A process as claimed in any one of
Claims 1 to 5, wherein the compound having
the general formula defined in Claim 1 is
tetra - butyl - 1 - methoxy - 3 - acetoxy-
distannoxane.

11, A process as claimed in any one of
Claims 1 to 6, wherein the compound having
the general formula defined in Claim 1 is
tetra - butyl - 1,3 - diisocyanate - distannoxane.

12, A process as claimed in any one of
Claims 1 to 6, wherein the compound having
the general formula defined in Claim 1 is
tetra - butyl - 1,3 - diisothiocyanate - distann-
oxane,

13. A process for the production of 4 poly-
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15 or an -NCX radical in which X is an oxygen the general fornmula defined

inCaim 1is or sul phur atom [err] are each tetra - butyl - 1 -

met hoxy - 3 - acetoxy- , 50 an al kyl radical.

di st annoxane. 2. A process as clained in Claim1l, wherein 11. A
process as clainmed in any one of a pol yet herpol yol having three of nore
termnal Cains 1 to 6, wherein the conpound having 20 hydroxyl radicals
i s used. the general formula defined inCaim 1is 3.

A process asgclaimed in Caim 2, vvhere!,(mggsetra - butyl - 1,___3 -
di i socyanat e—=—di

num_:)er 12. %gh lg?ggs&negahg)ﬁe descr'i%ef‘lﬁnl:_ll:!{%l‘y;I ng

Clains 1 to g%ﬁg ound : -%?% as cIa|W§d in
any precedi ng 141 AeolyeeibinalfoduDpiotilcat Blefiened in Clalnnmkmmﬁ 25 claim
wherein the p@@;slcywpammyem@me@lm ene tetra .- blondpn, W.C23 - o

dii sot hi ocyanate - distann- = diisocyanate. Agents for the Applicants. '

oxane. as cl ai med
in anyone of O al-msm Pubiiged ‘Z&”i%‘.’é:&ﬁ%’éé‘ DS ssg&m °m¢$ﬁﬁ8§£§£| y-

8 ﬁmm‘h“P‘“T’YO"F orgepds uret hane foam in
accordance with Claim 1 TREGEAR, THI EMANN & BLEACH, . substantially as
her ei nbef ore described in any . .. Chartered Patent Agents, . one of the
f or egoi ng Exanpl es. Mel bour ne House, . 14. A
pol yur et hane foam produced by the _ Al dwch, 5 process
clainmed in any preceding claim - London, WC. 2.

Agents for the Applicants. Leam ngton Spa: Printed for Her

Maj esty's Stationery. Ofice, by the Courier Press. -1967.

Publ i shed by The Patent O fice, 25 Southanpton Bui | di ngs, London, WZC. 2,
fromwhi ch copi es may be obtai ned. N
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