PATENT SPECI FI CATI ON (11) 1339442 NO DRAW NGS

(19) (21) Application No. 18603/71 (22) Filed 19 June 1970 (23) Conplete
Specification filed 2 June 1971 (44) Conplete Specification published 5
Dec. 1973 (51) International O assification COBG 22/44 (52) Index at
acceptance C3R. 32B2 32Cl13R 32C28X. 32D6A 32D6C 32E2 32E9 32H1 32H5A 32J2Y
32L2CX (72) I nventers JOHN FI SHBEI N, RAYMOND W LLI AM HENRY BELL, ANTHONY
JAMES CLARK and PETER I\/ERRI MAN (54) POLYURETHANE FOAMS (71) We, DUNLOP

Bri L sh Company -of-Bunt B ‘@Weﬁh@ﬁﬂﬁiﬁﬁ e Wipe 1339.442

di ol or Ryder Street St Janes® S, 3&%2 %é triol of thr\smsort

can, for exarrpl e do h % e on, for WHeés

contai ning from 0&%881’ 'g’5§ g%’? .4' \}‘ﬁ‘? " lgﬁ%e%%%y that a /’)}t
'- eng groups.  and .t hfgx :

be granted to us) :
which it |st0@ @Fl omp IS conveni ent | ylf &#

forned, to be p&ﬁr@éﬂ @FW"‘%‘S‘E‘W%’H"“I ﬁr?a/ (oxyet hyI ene)

pol y(oxypr opy! e {)‘g d
pol y(oxypr opyl enﬁ"‘cont %’t‘ 3 3 @ % I nven |on rel ates

process for the V\B(mhlnvhmstjmmmm WELLIAMtHBNRY 55 10
production of flexi bI e poI yurmmanﬁTHONYSJAMBSGbLHK)m&WWERI t can, for

exanple, be a triol:. partrMMMArbél ates to the use of special blends of
nmol ecul ar wei ght¥i n the range 2000- s'to obtain. - '
substantially non- ~~“Were it has prr%%@ﬁ&’&%ﬁ%&lﬁ%&wﬁ groups shri nki ng

f oans. (71) We, DUNLOP[ r|fg>gt eglwleqtee)aggm@ lene oxide .
exanpl e, Flexible ﬁ&ﬁyﬂg@“ﬂé %s ?@Z 1@ 2 d‘°l o
term nal groups.: ; #RdBBY ¢ |(ap yoam. 50
of suitable polyg owy@ ytha€ & htefaQh gytﬁ@@wmg’hs, fmyorrbjngdglnaf:bxyeﬂwlmgioup"se of

an organi c poly- ! "F@“ )
a pol yet her or poI el iyal
Chem - These foans--ary i

diY_

relgte iona &ﬁ"i&l thet Grelgh/ 2 ,fora 55
Pl uronic L-35 oflovwmfdpmwutetmmmtsmné |800-wlﬁ00.hlt ampie) bs a. tnol
dot t e. in, particular relates to the use of; 2000—-3500
communi cate with o@%p"mlsmﬁ”stﬁlggﬂl”ﬂrs&!?’?“ ?y f le,
because if they are fq"ﬁ etmawf@gs&ec&«.eaﬁmst |3rsg.4$% alat ps. Examples 60
oxyet hyl ene gr ouss allss wiade anmtthalmtpna@pmrmr % foagf- wblle pely{ozyethilenc) pely(prypropybr

exanpl e pol yal kyl e%%ap":%gf & oﬁlgF ;ﬁ?}ﬂl wéﬂ]ﬁ
many cases such _ giyep I ATto Bl 39 Kof Gyahan
be obviated by a salopeaiablEsta Gﬁwhiblﬂad;h:&xtl‘cdlﬁgaioﬁQO 800 have been found 65
70 25 of catal ﬂetgoa@rbﬂam xfepioeomumy engt | yThe: s&mlawmlyqla@né’easubsmce

formul ati ons have & ;ﬁé %{; °°“%£%%‘E@§E§%§tg?§!& Egﬁ@

be used in any ni nqsng,g; _gﬁmq%y
proportion with” thehmmggebanpm ueduyutsuhbhwheuan ftharmngeemoe-tsmnthafwm mhndchm

present we havef lysgs. ory gldigigeso byt cregeptly an-, sev i nk
RS SO R TR A e,

probl enms. Such foa
30 t hose obt ai ned; féms thkfk 1f6AGhs | wprssa:&yavehavumﬁh itrtoébﬂ sutsfan-

from 2-40 (for gﬁt;iewesghmm:musng §n@d§;¢s Brel . ggg’(zbvmr{g%agfe Jousd Lff115)ls 985
by weight of th %“m&’r’ e 8_,S°CYan in an amoun rom orem—
conmponent of the fQg orm reacf o’ T xT udfe ?ﬁ{kkls t{‘;efy t"fﬂ‘emm

the present ture. %mwhmﬂ@db&ommkmhtpr&heozgam&h Beirtmntn e afbat of rr8~o '
in O
such . ci rounst angederptios tgh b selchownivop iy poby ey ebclpshteis op mloh

1f there is- mcorpomted in . the -foam-forming the amount of the subsldlary polyol in general
veaction mixture as.an-anti-shrinkage agent a  will not be, more than half of thie weight of
.. subsidiary polyol comprlsmgapolyeﬂmr polyol the polyol component. We have found that ¥%
~ derived from ethylene oxide in which some at  the amount. of the subsidiary polyol required 85
40 least of the oxyethylene groups are in non- depends upon the mixing of the foam-forming
termmal positions. The anti-shrinkagé 'agent ingredients. The more com,plete the mixing, the
is conveniently one having a poly(oxyethylme) less of the subsididry polyol is. required. .
content of at least .20%,. by weight. : The subsidiary polyol is preferably fed to
The subsidiary polyol can be, for example,a  the mixer for the foam-forming reaction mix- 90
45 diol or a triol, and it can be derived from ture as a separate stream, though satisfactory
ethylene oxide as the sole alkvlene oxide, or results have been obtained where it has been

[Price 25p]

I
a3z .



35 tially non-shrinking foans can be obtained can |lead to coll apse of
the foam and therefore if there is I ncorporated in the foamformng the
amount of the subsidiary polyol in general reaction mxture as_an
anti-shrinkage agent a w Il not be nore than half of the weight - of _
subsi di ary polyol conprising a polyether polyol . thg ponoI conponent W
have found that derived fromethylene oxide in mhlch sone at the anmount.

of the subsidiary polyol required 85 40 |east of the oxyethyl &ne gr oups
arezin'non- _depends upon thelﬂgxmpg of the foan}forn1ng t er pi nal

ot pl et e the
| ecbwtv@mr@m PYiyoh h%mﬁﬁyflm% ] ess oM the
e £ . ?mqa‘g wei ght .
S ya% : onaalﬁym pfoaucﬁaragmablwhefeenumusm&awbsnﬁﬁrtycwol yol can be,
foﬁ epnuuxphap fambhéxsmvmmmmmhecm@am i gsomlgzgé ofn Fori gk« “6®0 45 di ol

or -~ a3l 'B?;l_e‘“i%‘! % ifped tream though
s-':'a-t'_l ; " ﬁwsbe }Q@ tﬁﬁlly' AT%% 85 (g?eiresul ts have
been pody Ehydlr yl aﬁi Brewys, ['|PIDI:)I,=,' (E,S}@}eferably?_ 80 20 ‘TDL b &

1, E)ngsuﬂl, refeu‘ed to as “ethylene oxide-tipped =~ weight. 2 e?‘?’é—’usl y bl ended

vm t h* Wﬂg‘s %f@%}gﬁoﬁg 7&5‘%{”@ ?@Wﬁ? "ﬁﬁg&%}% b§’ai ned by treat-

Siimber of tion include diar}lHechimd dilsocyllhted 1P Ol YT I Sat i ON
cat alhy&b:sﬁ @®upsSn ﬂhEpcpp

e4ﬁaghis¢scymns&pheuﬁméﬂmé wel | -known in
t h® poly(prgethylrpe)| copters g De l;;l ybrolstnw@ylme polphed® T.D.I. is
ref er gﬁ%‘ %‘:‘rﬁ’ “f A S, cFﬁb “i‘ ntion is norm
cont agogp. One of - Ifor e 1'Soners:t: i femidy et her pol yol
havi ngAamtzblngolmtpolvomymeompéde fouwedbylrdmo:wﬂ m@e@wﬂt—"bsi-socyanate,

B 5@%@&%%@@?571

@gfﬁ]égﬂ“l 9@% 2 6 d™ socyanat e,
0):03_1_' - g éﬂ antial” for

| nsta&ﬁaxﬂyneacﬁdgem@bmfm@msmjﬁ& sﬁ&aﬁﬁfﬁt{eﬁwtalxﬁﬂnaﬂ fofary hydroxyl
jerogyce frer abda»yplewheﬁngi 1004110 ,11®- usual l'y -
%ox@e L %“.ggl“es oufRide ¥ %‘7 “‘ﬁﬁSt%l 8 i e "those

- e RE DR e ROV DaRbY AN S sAbRe of AR QAR dey wyed from
hydrqﬁy:l%\gﬂ(mlﬁ:&mmpﬁymenm%vetyo ﬂs@&fmt(xépmess'ﬁffaeinvuﬁmciﬂd&hm be used in the

nﬁ izf&%ﬁy%@% o i ul ude diaryl

SER 845 0 whi ch-

Ao b His O . LD Tr ) yet hyl ene)
....cont en’tl‘hq tthwﬂ@%onc Pk e¥- abldvc I2Zdqeme).l  pol ymet hyI enhFe pol y- 70 by
'vve [ﬁ’éﬂ le?‘lgﬁféx Samp. D.I. is used
559 Vi “’}?uf%“ ngrn;é‘r WL %ﬁ;m S aiD- 7 or crude
fOI’ m @id#i&swyﬂatlecarﬂlﬁ f@nb&x&h g agents are hydroxy ammfs, for -
t he iofthe a@mo%ﬂws aewn| !nnélevaﬂthﬁ f KantpiE deethanld

nhdamp mdtt@bgﬁNp@taynerl c polyol is

' _m-%ncﬁgasegj U W agg@,, ; m,gﬂbg anti al
pur| feithhahsmfl'ﬁﬁ :aq:blymmclkyﬁlroﬂ nh;a!lmy@m fohexaﬁplﬂhk-ﬂlsﬂr&yﬂf)pyl 1n general

, _ ii hé- oxi de, and sub-
Pf“’b"%,eugggé DorRYg) S sikgue

J1eJeaf vgn f ngst he product
t hus réhbﬁr@ﬂi@ﬂiapr e Yei@deOwith ‘Bi@nipﬁs,o HiRB thi%r Wi th ethyl ene
oXi d@hggenemhmanmbswmwmmonexfmrpd a‘udﬂﬁtx&debyr&age— O:rkii:ﬁe However, iso-

ﬁ%lq org F |P

25  tTa sk 1orsorele yaaterial of polyiirea - Htge anchod. ..,f: c nate index val ues -
ougosigﬂé'pl ? bl e th -?eol & e e W ﬁ,gl y avail -
‘be- usen. f:onﬁhﬁﬁlthedurr&;hh&lgum bnd i thief adatmedf J m VBélo! 528 - Smal |

rmtxd,l md wtuqhok yet her triol of

armurﬂsﬁsdﬂmcm;ﬁme cat aI ysts may /bebsp %{W i s
very Q g@‘F sl s ¥ '?Pé! h activity -
j g ¥ QE' |§ry arfn’@ € whpch can be 30

of . 4500 100 and an hydroxyl nunber of _ used are di met hyI el hanol am ne,
N-met hyl  and mdiRutar Weight ~ about 5000 - SRS
"~ Hydroxyl No. - ' 3537 -
I’oly(oxyethylme) content about 12—13%, by weight




33-37),and Propylan M 12 descri bed below N-ethyl norpholines,

triethylamne, and tri- with reference to the Exanples. et hyl ene

Lam - - T of invention can be, for

ex- bicyclo 2,2,2-octane). anple, foans of densi ty up to 64 kg/[err],

Under certain circymstances, for exanple 35 especi al l'y having densities in

the range 16-64 when harder foans are required, cross-Iinking 90

kg/ {err] ’ agents nmay be enpl oyed.

Exanpl es3 of sui tabl e The poI y| socy,m;ﬂza can be for exanple, ang

cross 1Tk age y s .. vispeyanates known
*the 'm.,i, en? IP’é’P?‘F‘ o toh a7 ¢ gﬁg’é& e N b a2 T ng suitable

for the prezfgtd o -f ;tjo@mb:b@moﬁygfo be Gk VY BF @44 fed@ehe (SOl d under

40 ogul’dstohﬁazs”fswmanlmh:h aicals L.gaii. | molecinr Wdighs, of - ﬂhepﬂagmstcmtded 15r ade

Mar k. )18 il angi | § used,
e ?Eﬁaf’ S @ﬁm‘%ﬁ Wil

adduct yﬂgcdhox?gmgfmbgum uwhich gl beliseedoto, comisdesgntiafip oflthe h120r 0
net hyl é?le ?nht;f o 594/ g A1 rgﬁ;anémp“‘m‘i aniline
(MO C A ‘3” e ° s € product obt ai ned by The i nvention

|S|Ilustrated by th o ate di am no-
tol uene with Exanpl e@%&%ﬁﬁ’e’%&q}?%@% yur *phosgene wit hout

Lb

any substantia UIfICtIO a,ms are ob ed the one-sh t or
single It ‘% “gas e t hod.
and poby b kit wc a%@eﬂmx Mioﬁ:cﬂo-zz,z- mahm%&ém vari ous
trade narm!sone dtheanddibnﬁmdl shiragattdoiteerne, was S0:20 DAL cr ude i N
t he éslwa?hee BdeT)l Biksecigadl agm@g luesWrge gbrainefl undeptheafesis t he
3

correspon ﬂzd al éﬁmﬂ’fﬁm a pol yet her pol yol 5ol d

2, 6-di i socyanat es. . by .Lankro Chemicals Limted,

and which is Polyneric T.D. I. ca%ﬁg,ﬂ;%p di'mers and/ -believed to be a
pol y(oxypropyl ene) poly- or triners I ners are generally of uretdione
(oxyethylene) triol A 8exibi fred-ﬂmepolﬂruréthanwfoag 'G5 obgibedigiingr e, and triners are
general |y of i socythpfolowpgfoulaion:stjcs: - - 110 -
Mol ecul ar Weight .._.___ e @bout 5000 Hydroxyl. No.

35-37 Pol y(oxyet hyl: ermapyﬁﬂm.ﬂnt about 12- 1{%9(by wei ght 3

1, 339, 442 Polyol Component < 3 |t has a hi gh proportion
of primary The propcff}ﬂson of p¢inmary hydroxyl grB’ups hydr oxyl end groups.
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"Devel opment believed to be in the ratio 40: 60, and the Polyol G 978"
sold by Lankro CheniSodii® ph¢ogte catalysp| ecul ar  wei ght %# the propyl ene oxide

15 5 ted. It is usedpppphe Exanples as an anti-:, content is about
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a 29, dispersion; and the sodium phenate was seconds, and the foam was tack-free at the
dissolved in all of the water component. The end of about 15 minutes after the pouring.-
remainder of the polyol component was then At this time the resulting polyurethane mould-
mixed with the T.B.P.P. and the polyol dis- ing Was removed from the mould. -
45 persion of the silicone by high speed stirring The foam had a density of 29.4 kg/m® 60
for 20 seconds. The aqueous solution of the and a hardness of 6 kg. and did not shrink
sodium phenate was then added to the mixture on cooling.
and the whole was stirred for a further 15
seconds. Then the T.D.I. was added and the '
50 stirring was continued for a further 8 seconds, *The word ‘Dabco’ is a Registered Trade
at the end of which time the resulting foam-  Mark.




silicone honopol yner, and the tris-di brono- where stated otherw se, was
80:20 T.D. 1. The propyl phosphate (T.B.P.P.) anti-ageing addi- hardness
val ues were obtained under_the test tive was used in the formof the

comrercial of BS. 3667. 35 product Bronkal P.67.
*Dabco 33LV is a EXAMPLE 1 A flexi bl e, free-rise polyurethape foam was
obt ai ned using the follow ng fornul ation: - Propyl an M 12

90 Pol yol Conponent G 978 * 10 Witer ~ -.—
3 Sodi um phenate cat al yst ' _ ,339442 0.4 T.B.P. P. 4 i
2 Silicone MB266f5—- 6 u:) - L} . o
36.5 In this Exaiipl e; and’i'n the ot her_ Exarrpl es t he- anounts of e

the ingredients are shown in-parts by The procedur.e used ';“_.to

make the foamwas form ngAﬂexfbe%r@é’bontv@;memmg%eam as |
fol |l ows. followmgformulauonandtbali) destriBedlind®xahiple pour ed i nfo ‘an

open First, the silicone was" di spersed in 2 5 parts_ nould. 40 of -t he

Propyl an M 12 polyol so asl’ép%&g{\ﬁ ? The T1Se Of t&e foam was corrpl et ed
¢ s ﬁ

in 90 55 a:2% di spersi-on |pugop@&,;iﬁt,e§t “'seconds, and ._._e

f oam was tack-free at the @bmsol ved ijn al'l of: the wateto conponent. "Tfie’ - end
of about 15 mnutes after \;Vhe pouring. remdinder of the polyol conponent
was then At this tine the"f&sulting pol yur.et hane m)uld1 m xed with the
T.B.P.P. and the polyol"- dlmumrﬂnguwysermved fromthegreul d. 45 persion of
the . silicone by high speed stirrin The foam had a density of 29,4
kg/[err] 60 for 20 second¥licomMSA®{Eous. sol ution of tHe% and a hardness of
6 kg. and did not’ shrl nk s'pglpqm phenate ‘was then added 40 the m xture .on
cooling. and the whole was stirred-for a further 15 seconds. Then the
T.D.I. was added and t he 5BDJstirring: was continued fof#6-& further 8-
seconds, *The word 'Dabco T35 & Regi stered Trade at tne end. .of © whi ch tinme
the resulting foam  Mar KThe foanfhad a density of 24 kg/m® and a hardness of 7—8 _

1, 339, 442 k. and did not shrink on.coolingd EXAMPLE 2 A flexible, free-rise
poI yur et hane foam was obt ai ned using the fol owi ng for rrul ation and the .
procedure described in Exanple:1l:- Propyl-an M- 12 NS

90 Pol yol Conponent G 978 EXAMPLE 3. L0 water
008 TR B el A R m‘"ﬁi%%%‘” °
Propylan M.12 : : 82.5
G.978 Polyol Component - 12.5
Quadrol - 5
T-B.P.P. e 2
Water . 4
Sl o5 ._.. e
" Sodium phenate catalyst L 08

The foam had a denstty of 25.0 kg/m8 and a hardness pf
- 13—15kg. and chd not shrink on coolmg . . _



The foam had a density of 24 kg/[err] and a hardness of 7-8 kg. and did not
shrink on cooling. EXAMPLE 3 A flexible, free-rise polyurethane foam was

obtained using the followng forpulation and the procedure described in
Exanpl e 1: Propylan M 12 .82.5 G 978

Pol yol Conponent 2 12.5 Quadrol 5

T.B. P. P. - ) 2 Water -

4 Silicone* "VB. 200/ 5 : 0. 05 Sodi um phenate cat al yst
0.25 T.D.1. 5 : 1,339,442 52,4 The foam had a density of

25.0 kg/[err] and a hardness of 13-15kg. and did not shrink on cooll ng.
5

5 EXAIVPLE 4 A flexible, polyuret hane #z){gﬁ?cugl on was obtained by a col d-
moul di ng techni que usi ng tAfexiblelpblpwetinge foan cnshiod wapohitsine®Pbyapldan M . 12
95 Pol yol 'Conponent -G g@uding technique using the following formulation:— 5 Water
3 Sodi um phenat e cat al yst 0.5 Triethylan ne co-catal yst
0.4 Silicone M. 200/5 Propylan M.12 l O 05( BsP. P.

_ _ ;

2 T.D. 1. - : Polyol BBpdiews {oam:for mi ng reaction

i xt ure, obt"é"ned usi ng t K&9%roceduré of Exanple 1, tdggle clanps and the
moul d left for 10 the tri gyl am ne bei ng di ssol ved i ngthe polyol, mnutes
wi t hout any application of heat. The 5 was dispensed into a net al noul d
whi ch had noul ded pr oductSediem phenatnicatalystoved from t he- 93 been-preheated to
500 C. Aclose-fitting |id.. o J | s found to havg density of 48 was
clanped into place on thedrr?oeg?%émc&talﬁerr] and did nolftEl shrink on

cool i ng. EXAMPLE 5 A f | exiSbicene M:208/5r i se pol yur et hane D@&m was obt ai ned

using the follow ng for rrul,[aﬁH;n and the"procedure’ descrl bed i n . Exarple 1:
Propylan M 12 95 Pol yol Conponent G 978 5 Water
3 .

T.D.L - 36

The foam-forming reaction  mixture,
obtained using the procedure of Example 1, toggle clamps and the mould left for 10
.the methylannne bmng dissolved in the polyol, minutes without any application of heat. The
5 -was dispensed into a metal mould which had mioulded product was then removed from the 10
been pre-heated to 50° C. A close-fitting lid mould. It was found to have a density of 48
.was clamped into place on the mounid by kg/m® and did not shrink on cooling.

EXAMPLE 5

A flexible, free-rise polyurethane foam was obtained using
the followmg formulation and the procedure described in Example

Propylan M.12 : '95'
. Polyol Component .

G978 . .5
Water ‘ 3
Sodium phenate 'catél_yst..-' ' - L 04
TBPP. 2
TDL - a2
Silicone MS.200/5 S 0.05

The foam had a density of 29 kg/m® and
" 15 a hardness of 10 kg. and did not shrink on to have excellent flame retardance. When
cooling. tested under the conditions of ASTM D 1692
The foams of the Examples were all found- 67T the following results were obtained : 20



Sodi um phenat e cat al yst 0.4 T.B. PP.
2 T.D.I. 41.2 Silicone Ms. 200/5
0.05 The foam had a density of 29 kg/[err] and 15 a hardness of 10 Kkg.

and did not shrink on to havé €xXce =Tl ane relardance. vern cool | ng.
tested under the conditions of ASTM D 1692 The foans of the Exanpl es were

all found 67T the following results were obtained: *20° 6 .

1, 339, 442 6 EXAMPLE 1 - « 2w -~
4 6 5 Mean extent 1,439,442 29 13 6. 22 ~
burned (mMy—Burnng—tiTE ' 2"[ ) 85— ' 2% *
(seconds) Burning rate 1 4 1.0 0.91 ==y

(nmm second) Besides their excellent fl ar‘r%x‘?@?%ﬂzdance the by the falling
bal | rebound test-and to show ;5 foansyof thesg Exarrpl es were found to
have a rel ativel . : asi | i ence-nore
than 50% as measurMen BSMPLE 6 WA hi ghl y9resilidat, fl e bl e, free-rise
pol yur et hane foam m}étgneém2 ned using the follow ng fornulati on: Propyl an

M 12 Burning time 95 190l on Ggnponenty;3G 978 4 - o
5 Tri et hanol ami ne  (seconds) 5 Dabco:-33LV A
0.3 Tetranet hyl et Iene d| am ne 0. ?‘Eb Wat er

3 T.B.P.P. Crude 56 Th%%rude T.D.I. was a.
product sold by _ 2t-he , e etra- E. 1.
DuPont de Nenours under t he Regi s- rret hyl et hyI ene d| am ne and water; and
this 10 tered Trade Mark Hylene T.H. R, ‘and is be- was then blended with
t he pol yol Bsidpmhenucem&lt Iﬂmtedrdmre,hhe ommmwgw tehemnd msteraad td show of5 a4 i n
whi ch had rPf theseo B hg apfpndm by na aelstydy Encat logd-deflectipfirelation di ani no
tol uenes PEhTSHREFUTS P, @ AL PE stl rred into the blend. phosgene, |
wi t hout substantial purification %M%n this mxed fornmulation started to.
the resulting product. %reant it was poured into a noul d. :

15 The procedure USQﬂmEmy.f@mt,tﬂmoﬁ Wm&ﬁb%&ﬁm had a density of

1.4 1.32

32 kg/[err] and 25obgined odigoinsfollowing formulation: : d| d not shrink
on’cool i ng. A first_mx was obtalned by mxmgto- .
Propylaanz : (95
Polyol -Componcnt,-. L
G.978 . 5
Triethanolamine I S
Dabco 33LV : S 0.3
* Tetramethylethylene diamine - : - 0.55
Water e o,

CrudeTDL - . . - 56

The crude T.D.I. was a product sold by gether the triethanolamine, Dabco 33LYV, tetra- _
E. I. DuPont de Nemours under the Regis- methylethylene diamine and water; and this

10 tered Trade Mark Hylene T.H.R, and is be- was then blended with the polyol component 20
lieved to be obtained by the interaction of 2 in which had been mixed the T.B.P.P. Then
mixture of 2,4- and 2,6-diamino toluenes with the polyisocyanate was stirred into the blend.
phosgene, without subsmntzal purification of When this mixed formulation started to

the resulting product. “cream” it was poured into a2 mould.
15  The procedure used to make the foam was The foam had a deunsity of 32 kg/m’ and 25
as follows. _ . did not shrink on cooling.

A first mix was obtained by mixing to- .
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7 EXAMPLE 7 A further

highly-resilient, flexible, free-rise polyurethane foam was obtai ned using
the,f_ol_l_o_wr_ng_i_QLmJLaLmn_and_i_h_e_pLdeuLe_oi_Exanpl e 6. Propylan M 12
100 Pol yol Conponent G 978 I

Tri et hanol am ne
2.4 Dabco 33LV -
0.3 Blend of T.B.I.

P
o

and érude MD.I.

L

in

1 Water
1 Triethylam ne
the proportion (by weight) of 45 55

38.5 The f-odm had a density of 48 kg/PBd4#@ and did not shrink on codling to

roomtenperature.” which TS Dbelreved t
crude M D:l. of. Exarrple? was ‘the &

0 be_obtai.ned by the.inter- The

Yo |pﬂ,‘ of ani'l i ne and f.ormal dehyde

foll onwed 5 product sol d by Farbenfaar.-

the product with phosgena; fuﬂlivﬂ&ﬁghtyh&ﬂﬂ'ﬁtaﬂmblﬁlﬂee-%spﬂ}dmthan@4LV
obtained using theQfoliogingpfopmgatiop fapgk thser “open-cel |,
fl exible polyuret hane PrSHieREE=BBE §i ned usi ng the procedure of Exarrpl e 1

subst anti al puri fi céeamoyas

e‘ken Bayer A G. by treatnment of

‘W't hout

and the followng formulation: Pr on\dan I\/I 1? —_— . 90
Pol yol Oorrpog}(nt G 978 Propylaanz : 100 - 101 V\ater

4.5 T.B.P.P. Gow - } deol@ompon?t ||§ ne Ms. 20075 .

0. 05 Sodi um hydrOX| de . & : o .20 T.D. 1. ..

54 The foam obt ai ned had'raetmds]ﬁmﬁy of 32. armunt of Propyl an M 12 and
anti-shrinkage kg/[err] and did not-shrink on cooling to room ‘agent was
100 parts. tenperature.. . We®r érrpl e 9: Polyol-

R 161: 10-11.5 (for ex--ﬁﬁoc@ggive 11) parts. 15. : “EXAMPLES 9-11.
Exanpl e 10: Polyol 1138.7-9 (for ‘exanple- These Exarrpl s i+lustrate the use

of anti - 8) parts shri Btakpamingent s ot

11: Pol yet hyl ene gl ycal

products. - 10-11.5 (fo?},ﬁmf%&ﬁ

formul ati on of Exanpl e -

repeat.ed_except that the following vver

Pol yol anount smffomrhad-ashﬂmqlmge Kgfpndnd

respectivel ydgae ; ‘gﬁww
oy P %

total by Ynigg Cab
under the Trade Mark - Desmodur 44LV,

1, 339, 442

. &*M Fa’;

her ~t han ‘the pbByol -G 978 Exanple
e shrinkage of. fléxibl'e f.oam
5530 Theggprsocedure and

---- AL d—a—ol ecul.ar 20 8 was
ght of about 600 PoI yol 'R/ 161 and
were used rn- - DP 1138 are.

formaldehydc fﬁlow% the
10

-product wrth phosgene,
punﬁcauon

Rimin
%?1% .mb;g:fﬂs

' EXAMPLES

_ A further open-cell, flexible polyurethane foam was obtamed
usmg the procedure of Example 1 and'the followmg formulatxon

} Polyol Compo:renf { O

- Propylan M.12:
. GoTs. o 10 .
SN . T :
T.BP.P. 2
Silicone MS.200/5 0.05
Sodium hydrozide 0.15
80:20 T.D.IL 54

The foam obtained bad a density of 32
kg/m® and did not shrink on cooling to room

temperature.
15 - EXAMPLES 9—11.

These Examples illustrate the use of anti-
shrinkage agents other than the polyol G.978
to obviate shrinkage of flexible foam products.

The procedure and formulation of Example
8 was repeated except that the following
amounts of anti-shrinkage agents were used in-
stead of the G.978. In each case the total

amount of Propylan M.12 and anm-shrmkage

agent was, 100 parts.

Example 9: Polyol R.161:10—11.5 (for ex-
ample 11) pa

Ex;;nple 10: Polyol 1138: 7—9 (for example

parts

Example 11: Polyethylene giycol (PEG 600):
10—11.5 (for example 11) parts. -
The polyethylene glycol had a molecular
weight of about 600. Polyol R.161 and Polyol

DP 1138 are respectively polyether triols sold

by Union Carbide Corporation and Lankro

25
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