; F}e3€30L. zL6T% gmm Process for the production of cellular

pI astics The inv IlwulmmmlmumlWS to the production of shaped

pol yur et hane- based pl.ggfd.cs from pol yether-polyols and i socyanat e3 1 MAY 2007
prepol yners using water as the blow ng agent and 5 using a specific
catalysis with an inproved gas yield and inproved reaction properties. The
production of optlmmmwwwmﬂ“ul ar shaped PUR-based plastics with a conpact
surface has | ong the prior art, such as US-A 40 65 410, US-A 42
18 543, 37 26 952, 13c®®2215, 40 33 912, 40 24 090, 40 58 492, 40 98 731,
44 77 602, EP—ﬁr&Qerra?e rodictitalof cEaIar . 899. These shaped pl astics
have al so been i on of shoe soles. Dispensing
with the use of certain hal ogen- cont ai ni ng bl owi ng agents such as

nmonof | uorotrichl oronethane (R 11 ) or the secondarf/ product s R 141 b and R

134a and 15 bl &b¢ myem%remsetp th@smqug"%o{ shaped @ ¢based Ripstics flom dat e
nrise it wat or PG SN Bidisteyatdle %%HW%%‘%“%‘%%%W th ! o

di mensi onals stwmgasgecmaeamsﬁheﬂ% itnpraved gys yield and amsroved rgdation peipeftizst he

moul di ngs at the fornmerly conventional tinmes cannot yet be subjected to
| oad; this can be conpensated by | onger nould residence tines, but as a

iSf.“'ot . Pt nEHE prothbilon 81 bpriorlly céflial 4Rl KR belcdCplaSs WRY oCEHHAEE ! O
bul k denzi ty. mfabeh@dgnsbdox:gedamﬂwmiainna}vh asIpJStA r49i(5 4/1/9{ @Sp‘thll(?LﬁB%

, ex
Dt i ahor 546 958 13RS 8553 918, 4024 (oo, 20 ¥ bba 4 30 o BB 1

filling the nouwt dbg asuBf DEA 31 BIgJFAY 2002 -2 It has now been found that)
with certain netal catal ysts) a high gas yield can be achieved with water

as the bl ow ng agent, and good nechani cal properties exist early on. 5 The

i nvention provi 0 el l ular. d astics
based on pol vel TEF sl B0 HRt b Bell QLU THE OhnOlor b Bliof F e BE°) |
A) at |east onalsbexgtngr with| geubsy of\adegthin hﬂbgmtdmﬁfmmﬁgldﬂ&hng%géﬁ@t Quchp&d Yol
conponent, B) an isocyanate caonponent, chain Ieng;heners D) bl ow ng

agents, 20 25 Wenefuogmiclorametizae & lb)c‘ir sesPrdagprogycty Erlﬁh‘éﬁnckﬁd\%a and
auxi | i ary jgubsggg d«aﬁﬁ?&sﬁi@gﬁﬁg{mﬁ g;omeﬁg @hich &E%&g&ﬁ&%&ﬁ%&@f 70
ed I'n t he OW n I'sS wat er,

to 130, characterl corrponent

optionally w t¢ompietelyddi ti on of organic bl owi ng agent s and the activator
conponent E) conprises a tin conmpound of the formula (I) R~Sn S (1), nm
which R, R denote identical or different Cl- to Cl0-al kyl radicals, or

C6- to CI0 ar yin;{a&iﬂuﬁltﬁefollS&quﬁ%Qﬁ%sm%slewat@aJslﬁyéd radi cal s and n denot es
a nunber from1l to 4, referably 1, 2, 3 or 4. 5 The hla(q:jher nol ecul ar

wei ght pol yet hidouldorssi en‘é,eoﬁmﬁné'ﬁb thy m&g@hﬂﬁh\ﬁér@g@ﬂm uitabilityndue to/ the
1.95 2 5
pol yet (rjler pol yoﬁ&imﬁ tcﬂEﬁ%ﬁﬁ %wﬁ sgﬂac)étégé %fﬂ{du@ EQ{ Végﬁﬁ%]y OH%B?téqnﬁleﬁmﬁil

al koxyl ati on Oéanaotbyeﬁ bachbjened tosload:;t this, caft.bg.conipemsatpd Ay logge mnild eesidenadd
et hyl ene oxi de, L predom nantly primary OH groups and Ab) at | east one
pol yet her - pol y¥Pe% “‘t%é‘r@“hﬁ{!ﬁﬂég“‘i‘%éﬂbo to 56 and with a 15 starter

functionality of 2.5 to 3.5, which is obtained by al koxyl ati on of

Another variable is the narrower compression ratio, i.e. the quotient of the moulding
25  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.
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corresponding starters or starter mixtures, e.g. with propyl ene oxide and
et hyl ene oxide, with predomnantly primary OH end groups. These pog%ﬁlﬁ@ can
conprise conventional fillers, such as are obtained by grafting w 2002
styrene/acrylonitrile or, in the formof polyurea dispersions, by addition
of diam nes and diisocyanates in polyols. The polyi socyanate conponent B)
is a prepolymer with an NCO content of 1012 25 wt.% |t is prepared by
reaction of i) diisocyanatodi phenyl nethane with ii) a polyol 25 conponent
of the OH nunber range 20 to 112 and with an average OH functionality of
2.0 to 2.5, it being possible for conponent i) to contain carbodiimde
groups. d ycol sit msclowabeeh, Pusd ianeditivlcensid metdl- dutdlgere di highegas. yieldraanused
as conponent C). 30 Possible activators D) are, gn the .amine side

triethyl enedia cﬁé’,"“ﬁ-wﬁétwri %'tfa@BWB‘gaﬁg ‘N",’"PQ%ﬂ°8ré‘E‘?f§F’H RIPREHSIEXISH A B
can al so be pargdy neutralized, and the simlarly 31 MAY 2002 -4 known
Sn(11] or Sn(IV) carboxyl ates, or nercaptides. Exanples which may be

menti oned of further auxiliary substances and additives F) which are

optional | o] ! ce- i e, L].Lzer el l
oPt Lonal1 Y 50 PRyt ik oRE g WS TR AR e
stabilizers, fungpayealdrgobnrktizaebefoansmatidings eadtian aeisturd ofght and oxi dati on

stabilizers or antistatics. For carrying out the process according to the
invention, the starting materials are enployed in anounts which correspond

to an isocyanatg) chajtagh®’ bl hehed8NeAllar’ Veloht Hiykafr- iaﬂd@ﬁrﬁdg@dicﬁ 0l981 to
e

110. "lIsocyanate characteristic index" here is to be understood as th
guoti ent of the nunif®mpghentsocyanate groups and the nunber of groups which
are reacti towards i socyanate groups, multiplied by 100. The procedure

for carrying out the process according to the invention is anal ogous to 15
t he known proceBpes afisdclganapr domipoaent, | n general, this neans that
conponents A) and C) to F) are conbined to give a "polyol conponent” and
are reacted with one another with the polyi socyanate conponent B) in one
stage in a closgd nmuphid,ledg@tienepsanpl e a cl osed nmoul d of netal or plastic,

t he usual two-conmponent m xing units being used. The anount of reaction

m xture introduced into the nould and al so the anount of water 20 used as
t he bl ow ngsag [ ithin the above-nentioned limts such that
shaped foa?fg hgtf\s;)lt ngsoé&\g@ Egﬂ'}géﬁsi ty of 150 to 1,000 kg/nB result. The
process products according to the invention are sem-rigid foans with a
conpact surfac i.e .their Shore A hardness according to DIN 53 505 is in
the range fromeEl)S toamf‘ge.m?én%le Cgv%lgta“ nportant field of use lies in the
production of shoes, for exanple for foaned shoe soles or built-in parts of
shoes. 31 MAY.. 2002 - anples..In the followi.ng exanpl es, an isocyanate
characteri sti c%)ndefuﬁgergﬁ%%“mﬁl‘%ﬁt%ﬁ a"%ﬁgd‘%i‘;(ﬁsnani cal properties were
det ermi neden test specinmens having the dimensions 5 20 x 20 x 1 cm All
the percentage data relate to percentages by weight. Starting-materials A)
Pol yet her - pol yghaintagning } ghatagisnsiicr ingex w1700 (39, ehareeterized i thet figoblowing

propyl ene oxid [ p I i . ups
T e R e e A LR
wi t h 80% pr opylandehcactidaoaruthdfent ) kynenses @xindempudndofabe formakt )y pri mary
OH groups with trinmethyl ol propane as the starter A3) Pol yet her-polyol of OH
nunber 56 of propylene oxide with propylene 20 glycol as the starter A4)

Pol yet her - ppl yol of OH nunber 56 of propyl ene oxide with trinethyl ol propane
as the starter 25 B) Polyispcyanate] B 1 ) Prepolyner prepared by reaction
of 56 parts by wt. 4,4'diis By*a.%q]t i phenyl net hane (MDI) and 2 parts by wt.
nmodi fied MDI with an NCO congerit” of|{ 30% prepared bi),parti al

car bodi i m dation, 30 and a pol yol Xture of 37 parts by wt. polyol A3) and
5 parts by w. polyol A4), an NCO content of 17.5% bei ng obtai ned. 31 MAY.
2002 -6 C) Catal 3@5 according to the invention Dibutyltin sulfide 5 12.45 ¢
di butyltin oxi d8 eb added to a solution of 24 g Na2S. 9H20 and 200 ml wat er
and 5 ml eghanol, and 12 g acetic acid are then added dropw se. The m xture
is stirred at roomtenperature faqr_one hour, 100 m  nethylene chloride are
added, the ni xtRir B jdenateideanrd @r BTl Gimig Gmalkyhadispiass CoateC upd radicals

After concentration, 9.8 g dibutyltin sulfide are obtained. 10



Anal ysis: S found: 12.5; calc: 12.3% nol ecul ar weight 795 g/ nol e
(osnmonetric); n = 3; nononer nolecul ar weight 264 g. 31 MAY 2UU~ Table 1
Conponent / exanpl e123456789Pol yol A176. 5>Pol yol 31 7
A210>1, 4- But anedi ol 12>1, 2- Et banedi ol 1>Tri et hyl enedi am ne0. 3>St abi . NP)% @60
(AI'r Products)0.2>Wat er 0. 350. 30. 350. 350. 303 350. 350. 350. 40Di butyltin sulfide
(according to the invention)0.030.03---0.060.09--Di butyltm

mer capti de0. 020. 020. 020. 040. 040. 020. 020. 080. 02Prep. B
1908890908890909092Bul k density (free)

(1cg/ m) 28430434034%,3&@%%%@%% 3Bull's density (mould) (Icglm)550>>Conp.
rati ol. 931.81. 621. 621. . .11.621. 94Shore A525250515251505049Rel ease
frommould after 3 mMn- - - - - ++ - -4 mn++- -+ + 5 mn++--++++-6

m n+++++++++wi t hout ;sheet fiacture (+), with sheet .fracture (-)Creamtine
s191819161718181519W$@W%H%ﬂ§9§7@6§ﬁ®3§%®§9h25i ng tune
s505050485050505055Pul | i ng tune s*757090907865637598 * Time until an

el ongation at break of at |east 300% which is usual for the finished

el ast omer, Sexi $he highes mdléculae 00¢ightSpolgethid@d-pblyod Gompomint A)ahad g taveragoQH ng
to the inventign, .dibutylti fid IV an .exceptional ly high gas
yield, the creﬁ*ﬂcv?'??g&%aﬁaégjnﬁo%gsp?&ﬁ*Pgegfr?e@yﬁﬁgﬁéﬁeg(g% even at hi gher
concentrations. The preferred progress of the blow ng reaction even al so
allows a reduction in the anount of water, w thout the free foam bul k

density increadhg AaleRsiding nolyetherpalypk of the O©H rumbgryrange 4l tndd2, whishtigl tin
sulfide. As a resul h i rati . 0, whi LS, | I
for water-bl own sol éb%@§§§ggﬁn?°§(§%8§% ogtgtﬁﬁ'%r%(gﬁgg%r@égﬂ%ﬁ' gg&ﬂ#rﬁg%lgﬁ?eoé)gﬁg
stability1or noul d fnd éthylenduxides withpfedomminantlp pamSNOHEroWy al so be
controlled. The polymer build-up ends early, with the creamtinme unchanged,
so that overall shorter nould release tines are rendered possible, wthout
the creamtine itical for the fornulation being reduced. This is always
to be found with the conventional activators to date. Thus, Exanples 2, 6
and 7 show a constant creamtine, that is to say a | atent behaviour of the

activation acc in o .the invention, d i an .increase in_ihe anpunt of
i butyl tin sul fPbe Srisest e el erpoRp! o e QR AP o oAyl 56 e oHE 2

i nvention iss furthegadamamehemligd oby.Fabl 25, AhaRdis3oRainedV. by BRoRjIBHG! of
reliable production, for exanple, of shoe soles should be a tol erance range
for a shrinkage (cofRrrespendsg sigricrsher stgrter prxtutes.hegt vth propylanem @xidwandi nce
the tools are set t A 1) S t | owi ng agent, an
opposite effect occgtpgag%g’égé’gﬁt@edrr%dé’%%%&ni?ﬁ@ B\Arg?%gré?% pprox. 0.35

parts), nanely growth (expansion) of the noulding. This delay often results
in the sole's heing ijynusabl e, since the %rowth is different in the

| ongi tudi nal ahBesEPRRSVRSE COMPREIIPYFRsiongfifjegs, suchasiarkebjaingd by grafting with

t ol er ance jpanggyihe/AcryRonfrilEor TR Tom? ob FolriRERlsperkiofis, byt aditfon’ ofdidmefel €7 3
mn no no no no no yes yes no no after 4 n'n yes yes no’no no yes yes no no
31 MAY Z002 - 9arkbdiisecydiniles twrppdyodsat of the noul ding by 0.5% after a noul d
residence tinme of 6 mnutes Exanple 1 2 3456 7 8 9 5 no yes Exanples 6
and 7 show in particular the exceptionally good overall yield and,

noreover, can {fRe pelysepmate’ compoRent ®Hista ptepBlymer With! ke NOO tdan@hi'6N $0 @62l
stability, the shlrbi nkagg&al reacﬁ? corr)éspo%dépngn%o the ideal. 10 A

conventional c&? #tYsil§1spreparedebyaagation of Hdiisocyanatodiphenylgrethang Witvipapoiyeh) of

the sole after ' ' in t f LUt es, arrle 0. 31 MAY
2002 Pat e?lzts cl %@nné@l%hp%? ?c}gg%mg%rrrgr?ﬁéwp!ro glc}gcaplg@r'r:&ho#i" %‘Zeﬁgf I %x? fgxhcgﬁgéljw

pl astics havi ngf20kabss, ’niea‘ﬁ'% piissidlle tbp GorhponknOif (b doditdin E¥bodiimiae groaps.

pol yet her- pol yuret hane by foam noul ding a reaction mxture of 5 A) at

| east one hi gher nol ecul ar wei ght pol yet her- and/or pol yester-polyol
conponent, B) I 0 ) 14 ~haj )Pl owi ng -
agents, 15 E) ?}:‘Ydﬁgs’ %g%ng’?a ac@?gg{dolf%ggt%e@%*%r%ﬁggaE%Q%&gf%q)?ary
subst ances and additives

30  Possible activators D) are, on the amine side, triethylenediamine, N-methylimidazole

and N,N-dimethylbenzylamine, which can also be partly neutralized, and the similarly



characterized in that the blow ng conponent D) used is water, optionally
with 20 the addition of organic blow ng agents, and the acti vator conponent
E) conprises a tin conmpound of the fornula (1) R~Sn S 25 in whi ch TRMAY 268
denote identical or different C, - to C o alkyl radicals, C6- to C ~ aryl 30
radi cal s or aral kyl radicals and 11 n denotes a number from 1 to 4) the
starting materials being reacted with an NCO i ndex of 70 to 130 being

mai ntai ned. 5 2. A process according to claiml, characterized in that the
bl owing agent D) used is water or water and organic blow ng agents, and the

tivat §RW u(gq? f la 10 RjSn S

%i anlgr Rgogﬁgl% %’e@%sp deﬁ%?tz:a ?ﬁlpgfr%%ec C)rCGmJaFlkyI raldl (r:]al snalng n

denotes a nunmber from1l to 4. .AS A A3. L. A3! % Ah. AA% AA 2 . A3. A3" E% AYN% A

>=2UL?nDB

4zapkf a\ W ca] cgf%aqlea}v@@eaj% by meptiofged.f uyther) awxiliany eibstansss A0 A4S FL ) ca

] ca] ca] ca] ca] Cfvlmf,ﬂ] H&}ﬁg%— Bk Qised afe~irfhbd-héave sabsfances, foam stabilizers cell

0} X) EB} xsni d_Z ] ca] ca] cal ca] ca] ca] ca] cal cal ca] ca] cal cal cal ca] ¢

?] calﬂc ce{/\}ca]S]ca] tag]xkaaima]mapela]rclaz}sca]aga']ts:aﬂm rpigmemts, Sthydwlysis  stabilizers,

vgkfa\ W ca] calca

U ana] cal cal o af el an barpiats aibstenges.Jishh b pidation siehjieas on PRISAISS . caf
I oFf

IC?]I ICOa/é Ol -IOIBIRI[Titwi T T fvpke ZUKT a\V\]ca ca] cal] ca] cal] ca] caU ca] cal ca

ay ca] cal] cafer eartyjieg: Qi Hlecprpesss @990@ }lgé? dwpetidne 4he stagtingcaptenpls Are a

lc
| cal ca) cal ca) c SPRY L LA A Seppd ot il el A Aol T 2B

a] cal] ca] caU] c&30, in particular 90 to 110. "Isocyanate characteristic index" here is to be understood
v, 8-[-0.3. <[] 0040YOT1"191112Y2[ 223! 3+34373x32upkf a\W]ca]calca]ca]ca

] ca] ca] ca] ca] cAy thapeaticaboithe Rumberof ispeyanats eronpe and.the aumber of groups which are

N 0. ~/ 1//0040Y0T1"1g1112Y2[ 22
:L%J? §+§]4§$]3>C<§]zﬁgt"?@\l ]) Q‘}dgas]élf?]étg?a‘?’garf&m %b}a ca] cal ca] ca] ca] ca]gca] cal E:a]
cal ca]ca]ca] ca U c”a]ca]ca] ca]ca]cal ca] cMalcalca >=fH* 10%& ()-!10% () -

S10%& 10%& s10% 0Y& 109 ():2ULi K-3 . .
= 10%&( %) le‘Vﬁ’? 9’%6&&3 %‘3’ CQ‘IM#‘; ‘h§ 5y §°°1(")i‘8‘%§° (§e nysRtionis spalpeous dee ()
- F+t 109& (1)s-) w)v‘n rocesses of the prior art, In eneral this means that components A) and C)
(Y"109%& () - &10%& 510%& -1 4109 g UK. 109’ ()-1010p
@10 () - 5100/&1 1())are gmmpcttp &W/&OMD cwomnam(tq are Beactedmﬂtmemwgr with
8109 T& zL 10 %
10%: () - Firt0viel e PoM s YARPS aabent B)in ons st i g closed mgyl o xapl A gosed
109%&' ()- ~ 10%&Rmbhid oB&x@ﬁf&oﬁ pla@ic) theBustal Owo-8SHPorEnt inixing units being used. The

6&109&' ()-!P0z10%n& ()- . y)109%& ()- S&L0%& () - -109%& ()-A B CO
amount of reactlon mixture introduced 1nto the mould and also the amount of water

20  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 1s in the range from 15 to 75.

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

foamed shoe soles or built-in parts of shoes.



Sk 'OmN f 109 ()-! 109 () - 10% () - -10%& ()- mLO%& ()-%mO%& ()- 10
100} XdEMN/ f 10%=" 109%& () - * 109&' ()~ &Y10%& () - F: 109%& () F109%& () - 109 ()-) EaBm
N/ f 10%. 109%& () -, 109& ()-) 10%& ()-!3S&nt 10%& () -
109% () -! 109& () - BBCDEdYNCS 10% 10 10 109109%& () - F8n1' 109& () - 4" 1DyMA! Y002
1109 () - 30mt 10%&' () - EQULAEYNCS 10% -5-
1 109& ()- @O%& ()-10%& ()- | 109%& ()-, 10%& () - %rl0%& ()-5; r dEYNCF 10%
&10%& ()- 10%& () - FZ" 10%& () - Y109& () - 109& ()-y10%& ()-r" 0edEYNCF 10%
3+109& ()-)10%& ()- 3' nt 10%& ()-!10%& ()-F
7" 109 ()-" 10%%89: FIJbCF 10% 109%b& () - 3%M0%& ()- 10 10 101
109% () - 30" 10 =109& () - JSEXnpaBbCf 1094.0%& () - SYMLOYB&' () -

L09%& () -1 10%&: ()-411110% b. b& () - 455109 ()-p OFwX6bCl (0’3 |
94 0YBEBE& -1 OLF+10%p&! &Z" 10%bé& )-I 10980b8hé& () -
| OL10%b& 8 %G’%ﬁif@f "(“Wpées’lﬂb/{wy ate fg%féf’(s}“ P9 was ppapianed - g
10FJFJ!, 3 % f -
10908 () - 1o%c>&(Bl'qﬂ(:eilﬂ-ﬁéé&i’GJ b rOReTties PR Ctid oo (t &EE'EYNCI g?’%ﬁ%’@‘%’%
"1099& ()-§ 20x20x1cm. Allthe percentage data relate to percentages by weight.
"109%7& () - (S10%& ()-109a& ()- @ | 1090& ()-*!,1.10!2! 416! eFYNC! 9

" 10988 ()-( "109F& ()-( "109%& ()-( "10%& ()-( "109%& ()-
"10%T& () - (6! He@tifs iateridls F, YNC "10%& () -( "1090& ()-( "10%& ()-((
"1090& ()- (G —2—%_"2 z# T109d& ()-(JIKILIM N P! Q xAYNC "1090& ()-( "10%& ()
::10%&:() ( 110948 ()-( 1094 ()-( "109& ()-( "109& ()-(
"iggg g EQ%\'—Polﬁﬂ%rioﬁoﬁNC 109a7& ()-( "1096& ()-( "109%& ()-(

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

Bl) Prepolymer prepared by reaction of 56 parts by wt. 44'-
diisocyanatodiphenylmethane (MDI) and 2 parts 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.



109%0& ()- (G 2 z(z#"blcld! el gl hli!xOYNCG z(z#" "109%0& ()-(
1090& ()-( "109a& ()-( "109%& ()-( "10%& ()- ( I X |!}!~!!!tZ@:G{ 2 7(z
1098& ()-( "109& ()-( "109%& ()-( "10%& ()-( 10%&'() (° S
1098 ()- (1111111 dER@"109& ()~ ( "10%& ()- (G 2 z(z#" 100 %02
109%7&' ()-( "1096T& ()- (11111111} cD "109%&6()-( "100@& ()-(( ' 10%&() (
109@& ()-( "109a& ()-( "109%& ()-( "10%& ()-( "109a& ()-(!!!1111~ E+D
109%7& ()-( "10961& ()-( "109@& ()-( "109& ()- (G 2 z(z#"
109%7& ()~ (111111ExAD "109& ()-( "1094& ()- "109F& ()-( "109%& ()-(
109@& ()-( "109a& ()-( "109%& ()-( "10%;& ()-(!'!'!11111Z[A D "10%& ()-(
109@& ()-( "109& ()-( "109%& ()-( "109@& ()-(Q

0 Catalyst according to the invention

Dibutyltin sulfide

5  12.45 g dibutyltin oxide are added to a solution of 24 g Na,S.9H,0 and 200 m! water
and 5 ml ethanol, and 12 g acetic acid are then added dropwise. The mixture is stirred
at room temperature for one hour, 100 ml methylene chloride are added, the 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.



n 1OW&I ( ) - ( n 1OW&I ( ) - ( " 1OW&I ( ) - ( " 1OW&I ( ) - ( q 2 Z( Z#ll miiemmnman llP %AY ZUUZ
"1000& "1090& ()-( "109T& ()-( "109T& ()-( "109& ()-( "109T& ()*-

"1000& ()-(""1"N'S' X" AFD "1000& "109T& {J-(( "10%& ()-(( "10%& ()-((
"1000& ()- (G 2 z(z#"X"Z'\"A"c"h"j"eFD "100d& "100d& ()-( "109d& ()-(

n 1OW&I () - ( " 1OW&I () - ( n 1OW&I () - ( " 1OW&I () - (j " | n ml moaean AFD n 10%‘&I

" 10%’&I ()_(( " 10%’&I ()_(( n 10%’&I ()_(q 2 Z(Z#ll " 10%’&I ()_(ll miirmman eFD
"1000& 10%&3@1%" 10967& ()-( "1094& ()-( "1094T& ()-( "109%& ()-(

"1099& ()-(""" D "109%0& "109%& ()-(( "109& ()-(( "109& ()-(H
Component/example 1 2 3 4 5 6 7 8 9
Polyol Al 76.5 >
Polyol A2 10 >
1,4-Butanediol 12 >
1,2-Ethanediol 1 >
Triethylenediamine 03 >
Stabi. DC 190 0.2 >
(Air Products)

Water 035 |03 035 035 |03 035 035 | 035 | 040
Dibutyltin sulfide 003 |[003 |- - - 006 | 009 |-

(according to the invention)

Dibutyltm mercaptide 002 002 1002 |004 |004 | 002 {002 |0.08 |002
Prep. B] 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 {162 |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 + + - - - + . + - -

5 min + + - - + + + + -

6 mun + + + + + + + + +
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.



2 z(z#" "10940& ()-("""""""eFD "1094& "1094& ()-( "109& ()-( "109%& ()-(
"1090& ()-( "1090& ()-( "109F& ()-("""""" AFD "1099& "109d& ()- ((
"1000& ()-(( "1090& ()- (G 2 z(z#" "109F& ()- ("" #####eFD " 109T&

"1090& ()-( "109%& ()-( "109%F& ()-( "109@& ()-( "109%& ()-( 1 MY 200

" 1006T& () - (##BTH#: #<h=#'F, D "10%& ()-( "108d& ()-( "109F& ()- (¥

"109& ()- (G 2 z(z#" "109& () - (=H>#?#@AHCHE#XYD " 1090°& ()-( "10%0&
"1000& ()-( "109F& ()-( "109F& ()-( "109F& ()-( "109T& ()-(

"1000& () - (EE#F#REWE] # # AYD "1000& "1090& ()-( "1090& ()-( "109d& ()-

(

oo ()-( 1095 Efe ACRRLS indehit it sudd My kaloxecpidhaf/ i
"1090& ()-(( " pe¥ohdeld) -thé créafy Gme) rérhaining practically unchanged even at higher
concentrations. The preferred progress of the blowing reaction even also allows a

reduction in the amount of water, without the free foam bulk density increasing

5  markedly in comparison with catalysis without dibutyltin sulfide. As a result, a

compression ratio of approx. 2.0, which is ideal for water-blown sole systems, can be

set. Problems such as dimensional stability or mould filling properties can

consequently now also be controlled. The polymer build-up ends early, with the cream

time unchanged, so that overall shorter mould release times are rendered possible,

10 without the cream time critical for the formulation being reduced. This is always to be

found with the conventional activators to date. Thus, Examples 2, 6 and 7 show a

constant cream time, that is to say a latent behaviour of the activation according to the

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 Table2

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

after4 min yes yes no no no yes yes no no



10

¥

2 7(z#" #HHHHHHCFD " 10078 " 109%& ()-( " 10%& ()-(
10907& ()-( "1096T& ()-( "1090T& ()- (##t#####eF, D "1099& () -

"10%& ()-( "10%& ()-(( "109%& ()-(Q 2 z(z#" ####ﬁz@%z
"10%& ()-( "10%& ()-( 10%&() (" 10%&() (

sHAHS T "1 1098 ()-( "109F& ()-( "109%& ()-( "109%& ()-(
"10%& ()-( "10%T& ()- (###### AST: "1 "1000& ()-( "109F& ()-(

2 2(z#" 10 () - (#HeR: "1 " 10998 ()-( "10%F& ()-(
1090& ()-( "1096& ()-( "1090& ()- (###$$ AF: "1 "109& () - ((
TO;{&'& O)-(G 2 z(z#" "109%& ()-($$$$ $$%eF:

Enlargement of the moulding by 0.5% after a mould residence time of 6 minutes

Example 1 2 3 4 5 6 7 8 9

no yes

v

Examples 6 and 7 show in particular the exceptionally good overall yield and,
moreover, can be released from the mould after 3 minutes with dimensional stability,

the shrinkage already corresponding to the ideal.

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

after a moulding time in the mould of 6 minutes.



"1 108 ()-( "109F& ()-( "109@& ()-( "10%& ()-( "109%& ()-(
"10007& () - ( $$$$$$ AF:
" 10948 () - ($$$! $#996 $eF: "1 "10%& ()-( "109& ()-( "10%& ()-( 4,

"109G& ()-( "10%& ()-( "109@& ()-(' $)$*$EHNBAS $°F, . "100@& ()- (3 1 MAY 2002

"1000& ()
"1009& ()
"1000& ()
"1000& ()
"1000& ()
"1000& ()
"1000& ()

"1 "100F& ()-(( "109@& ()-(( "109@& ()-(G 2 z(z#"

-( "109%& ()-(( "10%& ()-( 2 z(z#"
-(_% $adbdcHdSesf $}cl "10%& ()-( "10%& ()-( "10%& ()-(
-( "109& ()-( "109d& ()-( "109%& ()-(
-(f$9% <}cl "10% "10%& ()-( "109%0& ()-() "10%& ()-(
(g 2 z(z#"} 3538 FBeFI 109 "10%T& ()-( "10%& ()-( "109%& ()-(
-( "10%& ()-( "1090& () - ($PPPSS ARl "109% "109%& () - ((
-(( "1QW& (o) leQ)(:ess e ;fr&d\fc%n of cellular shaped plastics having a bulk density of
150t0 1,000 kg /m* , based on potyether- 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
O 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, optionally with
20 the addition of organic blowing agents, and the activator component E)
comprises a tin compound of the formula (I)
R:. ]
Sn s
rv e I ’
) [
in which
R', R’ denote identical or different C,- to C,,-alkyl radicals, Cq- to C;-aryl
30 radicals or aralkyl radicals and



z(z#" $$$$$$$eFI "109 "10%& ()-( "109& ()-( "109& ()-( "109& ()-(
"1090& ()-( "109%T& ()-($$$$$$ ARl " 1090 "109%T& ()-(( "109d& ()-%

"1090& ()-(( "1090& ()- (G 2 z(z#"$$$$$$$eFl " 109 "1090& () - ( S1.MABMEI() - (
"109& ()-( "109%& ()-( "109& ()-( "10%’& () - ($$3$$$ AFI "10%

"1090& ()-(( "1090& ()-(( "10°/d'& O-0C lqofd'& O-(¢ 2 z(z#" $%86 % YWeFI
109 "10%& ()-( "109%& ()-( "109& ()-( "109%& ()-( "109%& ()-(

"1090& () - (980K %N % %-%] PC6 "110L"10L"10L"& 6L10%."& ()- 510%"& ()-
"1099& ()- (& 2 z(z#"~%0000004[:6 "11 3&010%$y& ()- 3 (10%By& ()-- Y
10%$y& ()-- Y10°/(y$ & ()- " 10% F10%$y& ()-99/*,#,a,,,{Z9, 10y$yl
5s10%$y& ()-3 &0T1 °/Iy$y@“6’ esla&zaﬁe%wd&"(‘) $100$y& ()- 10%$y& ()-S
s10%$y& ()-f,.,..., 8-[-a@Oy$yl Z10%#y& ()- 9l0%S$y& ()-1910% y & ()-
10%$y& ()- Y% 10%$y& ()- 10y$yl0y$y[-0.3....... vU410y | @O¥8$S&' () -
Ygl0%8$SE&' () - 10y$y1thy$§am}@mamw$aqmg jeacted widiyapy KCO) mdm%f@@&b(bw being
.~I'11100{Z9vU410y 10%(? & ()- MOYS$S&' ()- 510% $' & ()- , 1 1096$S& ()-!=
S 109%<& ()-Y S 109188 ) - YO40Y00T1M1gl| [: vU410y  3&10¥S$SE () -

Y - 1096$S&5() - pl @"109%63$S& ()-3 | @ 10%& 0)- 3 10%S$S& ()- 109 ()-
01111112Y2[ 2vU410y  10%8& () - .s1098& ( 1098

1098& () - 105$5105$sémswe°rﬂmsm%‘ ‘[@?3‘355‘%1#34‘3‘1‘ thehlpvying agery Powesk: () -
T S109%8$& () - SL10%t&.( 10y
*9910%6& () - smtygié“%a)m °rw{/§&£a( )gﬁmgﬁﬁé%ﬂs’mm ﬁ%‘t}'/é‘g?@g&'{ff}%
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in which
15
R' and R? denote identical or different C,-C,-alkyl radicals and

n denotes a number from 1 to 4.



