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1565- 1580 (1963). production of pigmented polyurethane products having a wide variety of desirable
roperties. When pigmented to medium or dark colours such as red, blue, green or
15 lack and exposed to weather these polyurethane products inherently chalk and 15
. therefore are unsuitable for use as automotive bumpers, fascia, trim and other
objects designed for outdoor applications . L.
 The prior art discloses no solution to this problem. The present invention is -
: based on the discovery that metallocenes, such as, cobaltocene, nickelocene,

20 ferrocene derivatives and, preferably ferrocene and its polymers, when present in 20

snitable amounts in these medium to dark ﬁigmented polyurethane products,

- impart resistance to chalking. No prior art has been found which teaches or
suggests improvements in chalk resistance by the incorporation of a metallocene
into polyurethanes made from polymer/polyols. o .

25 etallocenes, and ferrocene in particular, and their derivatives have been 25
used in polymers and resins for a wide variety of purposes. The effects of UV and
infrared light in space environments on a wide variety of organic coatinés
containing ferrocene derivatives such as benzoyl ferrocene were reported by R. G.

Schmitt and R. C. Hirt in J. Applied Polymer Science, Vol. 7, pp. 1565—1580 (1963). -

30 This study included a polyurethane polymer made from a polyester resin and =~ 30
polyisocyanate but does not mention any polyurethane polymer made with a:
polymer/polyol. Unsubstituted ferrocene was not used. Furthermore, the study was
not concerned with chalking effects or the reduction of same.

British Patent No. 1,406,581 is concerned with the use of ferrocene as a smoke

35 suppression agent for polyurethanes made with a polyol other than a 35
polymer/polyol. Chalking problems or their prevention are not mentioned.

Ferrocene was discovered in 1951 (Nature, 168, 1039, 1951; J. Chem. Soc., 632,



30 This study included a pol yurethane pol yner nade from a pol yester
resin and 30 polyisocyanate but does not nention any pol yurethane pol yner
made with a pol ymer/pol yol. Unsubstituted ferrocene was not used.
Furthernore, the study was mot concerned With chalking effects or the
reduction of same. British Patent No. 1,406,581 is concerned with the use
of ferrocene as a snoke 35 suppressi on agent for pol yurethanes nade
Wit na pol yol other than a - 35 pol ymer/ pol yol. Chal king probl ens or
t he prevention are not nentlonqggoﬁbrrocene was di scovered in32l951

~’

Na 1059, 1Y901] .
g_ 563, 029 1952) and was first mcorporate(é‘nmto a pog'mer in 1355' wfmggg S first
though,

| nCor por at GEL2iEl Hto AP boti Hevaldd 10 HaGOUoRY poymie Joreasseorpol yrreri zed (J.
Am Chem Sﬁxﬂabxht? incﬁiﬁal-exiaﬁﬁda)che:ﬁstrm tll naccsnpgmd‘ mosi mblmmunt of research

ef f ort5 has "b' % ) Dr asons of
avai | abi | | 5 st m@;‘l f‘ﬁ’g’p‘ﬁ (‘ﬂg ound m)st
pol ymers- 5¢ clopehﬂam lsnmm,\(BSA ottcAl#n@ERNE ~

Met al | oc irf8on, mﬂvsﬁc d c Cﬂerﬁ)slm(eﬂmemcb/ol‘lkg

ﬁeadl 1% und ‘1‘ ed ta.the farnginjpm dop, (£ f?‘g?ﬂjge{ {)OCteabl i ze
%@ﬁ?» cts Ot emlca Ch mze as a c €T O]
car boni um i t sta@ers,eis e tqp{z gqﬁagdl enyl ri n S,

| s thermal |pYo1ﬁitﬁbhﬁ:oﬁdmuﬁltyl emopbtrated fmade WI Ki nson,
"Advanced [ghestopm m!@nt@me xer( g) of nm'le yeln@éCheme k416

1972)15 mayigi‘ ° ft ¢éh m&ty‘(‘éol ymé? Sci ence,

USSR, , of ..M& npm r, MRSk, zer as well as

a quencher 1870; Bbi ammcw.ﬂkyl @nmat%a; tfhem Teh 51436,0971; Udamn ef ficient WV

screep; ng &ggg"gl gfﬁlﬁ WMC?’!‘% r‘y“q“hs‘ﬁfﬂ’yﬁﬁf‘@ Thnd hg, ?
derong} r at & lidrs Qbd ﬁ:?tthéjﬂloﬂ Gg'%?_t%r%ﬁa?dasﬁ &ifder kETRekat ure (Tg) of
acrylate pQée}imﬁﬁéi qCacidreatdipet . qon nsad jroceh® nucleusThﬁﬁEbepr operties and

ot hers havee thel pp @e ft spprt of thef er r ocene
pol y! s dLZﬁ Fi‘ﬁhf‘ e 3{ "g?‘ﬁ%ed i Bga nuiber

of fi 1.9(5,.5 Bone Yor k, 197

Pol yrrer Smpelg%iaﬁgdx;zs 1961 {.)(Qg 13203@1;1%6 19%&1%%&3 1971; Adyan,
Macr onol 1 8“” ﬁﬁa {204 vey Coveltl ng

il emist , Madisol 1sconsin,

The 29, a@%ﬁ Y mﬁ'e? hem., 4, 475, 365 x Electrachem. Soc., 30

20 Ferrocenm ns) w6z rlﬁmawata di&aﬁmﬁmopalsss r mchstoytnend dfer free-radi cal
t echni ques cmbmab }nzedm Jog @en'ucl eus may be
pendent onKP %{'Eg‘ﬁ 'tl ’%gy&e’ ne As part of
the pg yrrerss Q9’¢ 1b uﬁ@ar &'P@.te &fe%l}ﬂnu sar |y 3gr

honmoannul arbhygea&mh hetereatoins §ucln mhnlneled: lrr& M, é900i Hit 1, 2 or 1, 3

i soners. hamh cﬂiﬁé”?’l”s part of the
pol ymer bac}’&% ﬁ b Eg:%ﬁ"gs e SSSR, 132,
360, P60; ikt (. b 790, 8961 ; Uxﬂﬁdsfh&@katenlNoCI,wmﬁe tal .40Chem, 6,
76, 966 WakRUGé ﬁ‘bm %?361’&48 d%5 A (Ghem fog rqnatqoemai P I

Or ganonet alzﬁ d98h e

BV“EAbstr Pr oc.
42, J. sy ﬁ&t%ﬁ" 4‘.;? ‘f%‘%?ﬁ ii?éi"‘gﬁmn Soc., 30 110,

15, 1863, Blhedisl, Bnhrdﬂat}ereltes etid, bmit, um .Nd’olyriz rls'aﬁ Ches.Fd..an astsort nment

of car bon O(B rI A8( %3 1481, 1964; J.
Org. Chem, % %ﬁ%ﬁ m‘sg % Jﬁ g" %ﬁ hNat ur e, 204,
179, 1964; cihikgiselts K1 418 AR | (A-1) 7, 26809,
1969; 5okl AkadwndNaalimty Bﬁpolymersmmﬂﬁfhrroééie and Bild ddrdetlmﬁvéit at esgPat ent

No. 3,350, 33@2 afar‘fd')gf garyogensenan dpt 'i’ré?‘%"“ oMy P‘? ipolympwst andoat oni s such as
oxygen (J. By avben o 5“6‘“_‘;66‘ qgg "’1 595, 1966)
ni trogen, (Piy:VePolnker SH6e, m&‘: ecu 9N97, .. Macr onol

Sci ., 5502, Abpp. 131H6K], Qﬂl—WSém gF 1915 Vﬂeﬁbep 5—30.d. Paint 55

Tec nology 1967 Vol. 39, pp. 56 —592 ACS Div. Org. Coatmgs and Plastics
Chemistry, 1975, VO 35, pp. 251—254; United States Patents Nos. 3,847,871 and
3,926, 881 ‘and British Patent Specification No. 1,395,655. None of these reports,
patents or references cited in any of them mention polyurethanes made from
60 polymer/polyols, chalking of these polyurethanes when subjected to weathermg or 60
the prevention of this chalking.
In accordance with one aspect of the present invention there is provided a
polymer/polyol composition which is convertible by reaction with a polyisocyanate
to a polyurethane, the polymer of the polymer/polyol being dispersed in the polyol
65 thereof and being made from one or more polymerisable ethylenically unsaturated 65
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55 invention are also well known, the basic patents being the Stamberger patents, 55
United States Patent Spec1ficatlons Nos. 3,304,273; 3,383,351, Re. 28,715 (reissue
of 3,383,351) and 3,523,093. Later disclosures of pol mer/polyols include the Scharf
et al and Kuryla Canadian Patent Specification Nos. 735,010 and 785,835; the
Pizzini et al United States Patent Sé)eclﬁcatlon No. 3,823,201; the Ramlow et al
60 United States Patent Application, Serial No. 431,080 filed January 7, 1974; the 60
Ramlow et al United States Patent Specification No. 3 ,953,393; and the DeWald
United States Patent Specification No. 3,655,553. These as well as any other
suitable polymer/polyol can be employed herein.
polymer of the Yolymer/polyol is formed by polymerizing one or more
65 polymenzable ethylenically unsaturated monomers. 65
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65 go of the above polyol co-reactants.

4 The most preferred polyols employed in this invention include the
poly(oxyrropylene) glycols, triols and higher functionality polyols. These polyols
also include poly(oxypropylene-oxyethylene) polyols; however, desirably, the
oxyethylene content should comprise less than 80 percent of the total and
55 preferabl less than 60 percent. The ethylene oxide when used can be incorporated 55

in any fashion along the polymer chain. Stated another way, the ethylene oxide can

be incorporated either in internal blocks, as terminal blocks, or may be randomly

distributed along the polymer chain. Most preferably, the ethylene oxide when

used is incorporated as terminal blocks, i.e., capping units. As is well known in the
60 art, the polyols that are most preferred herein contain varying amounts of 60

50



The proportion of polynmer in the pol yner/polyol can range from4 to 50
wei ght percent, and preferably from 15 to 35 wei ght percent, based on the

total weight of the polyner/polyol . The polyner is preferably formed in
situ in the polyol. Substantially any of the polyols previously used in the
art to make 5 pol ymer/ pol yol s can be used in this invention. Exanples

i nvention are the pol yhydroxyal kanes, and the- polyoxyalkylene pol yol s.
Anmong the polyols which can be’ enpl oyeq & & t hose sel ected fromone or snor
of the fotl )
those skilled in ngq@urpg ﬁ Fumgr Smberger, unsatpration in 1tself does not affect i m any

ghe

10 (a) Al kyl ene g%g A th“g‘gﬂt% éﬁL ion S&fg‘ %‘:‘})m des

adduct s of non-r 8 gadr ol d sugar r| va ene oxi de

of the polyols useful in 5 producing polyner/polyol conpositions of this: @

adduct s of phosphorume nldm p kthglefically snmturaied moub eﬁdvlmtheuaebeusedm addudét s
of pol yphenol's;  af ylem“;olr golmle @B‘P?rgrleﬂwewmm luge thg palymerig l"es cast or
oi l. i enically ' unsaljulﬁt ﬁ I@?"ﬁplgcﬂe%? é"v Bmggm s!éd

pol yhydr'osyal kanegf éurkon, enmwgn E4tSleast dfe ¥f Q) KR WXT

et hyl ene gl-4® |, p¢har:ayleezed Itlyecm’ps;ende taerenir dleax zable ethylemcally 10

1, 3-di h'ydroxybut amgatu :e gg?qwd )'/’{Z‘PG T§¢ ono er ca / usgd @& 1lngly o:t' in

di hydr oxyhexane, ';'s?n’ o o ngmygnﬁ yoé odl F.‘iParYB‘i'y °an’8“° ve

1, 10- di hydr oxy- 20- Thesedmoronsers alglwenelrmbm m the2ard atid indlnde eheytiydioaaméon
1, 2, 6-tri hyddoxyhwmeegmers such, 1as spieney i plp tbylemwae methyistyrene; 2,4- 15

“trimethyl ol propa l;they%ggge?gf‘ jﬂ'@‘ ;t”‘;" 3@?‘& i rl "85 one,
xylitol, arabitol mogdnh g rL,yh g{yr@dylg qagd yKyl ene
oxi de adducts of m}lgﬁh,mmmwdtmmMmet hret p%:@ e,00¢ct, me&dc?h s and the
‘&é’
Ay

propyl ene oXPde- e! 9 3-cthylhey hF'EYF nes.2025

The al kyl ene oxi dgk t v %n al m re 25

anot her useful cl aethad |atp, .ym'L &ﬂevﬁ)ﬂl esland ¥ n aummchthe

epoxybuj anes, andas3-virdyl c;hbndﬁ_l.

oxi des. Pho horr °‘h ‘g%éd %@? Xe ? ‘f;& sucq"f
e @vemﬁtwliﬁg

as tripol yphospho e J&ﬂﬂmﬁ fbpusaed & ifVeRtGaCS | T abl e

for use,in 30 A’n biSthe dmci\ﬂ(:éhainrtransfer agents can be resent if desired.

30 The polyols e ak‘h wﬁﬂwolm °b\¢blrs°<h wi dg
range. In gefleral g W%g% ,L’ tt he

I nvention can ran 1 ﬁi fm y(droxyl
nunber is defi nedl@ antimone rabb'fwm lb\v matofel m!a,gm, helow abou

required for_ _the mg?,gﬁ ‘/"Eﬁ‘ gl or-

pht hal at ed Oaér' Vabg i alt Werey ragedhf aﬁ%c 01 of nyl OH%OI Y réat%l)ﬁ\i&

nunber can al so behedgtdxites o pbig tesoperc texa u sor-
---------------- mlxzi/ otmesuea cata| ? ? tg{’ a@eram e-mn%lgg% § e ﬂfg
functionality, th Pl gﬁg{ ule4040
o "polyor m <" el gjﬁﬁéaﬂ Foth 0T 1.

depends upon the eaximel-s,é-de{:ernm ate,e&un Ddl(dalmhtet ebrimep banzhmed Th
nol ecul ar wei ght F“Y IQE“ F“ﬁ"E“t!é"é ob’é"r "E‘Bha]m to
result in flgxibl gizm;;gréﬁgﬁ@ b eof 45
pol ymer/ pol on 4% oga rom t he po I'S converted ol yur et hane.

The pol yol s pref erablfe Begmcaltmymlm Icrlhmcaobe vmmmw eligys.f or

c
oo 2 bl Toat MR G PR PR UL AR oo | o
as 20. Thesel i M i tnalcBtalyRtcohdth ﬁ nbﬂcreased monomer conversion but further
~ increases do not substantially increase conversion. On the other hand, increasing
catalyst concentration increasi lgly improves product stability. The catalyst
concentration selected will usnally be an optlmum value consndenng all factors,
including costs.
55 The polymenzauon can also be carried out with .an inert organic solvent 55
present that does not dissolve the polymer. Examples thereof are toluene, benzene,
and those solvents known in the art as being suitable for the polymerization of vinyl
monomers. The only requirement in the selection of the solvent and the polyol is
that they do not interfere with the monomer’s polymerization reaction. When an
60 inert organic solvent is used, it is generally removed from the reaction mixture by 60
conventional means before the polymer/polyol is used to produce polyurethane
foams.
The temperature range used in the polymerization is not critical and may vary
from 80°C. or fess to 150°C. or perhaps greater, the preferred range being from
65 150°C. to 135°C. The catalyst and temperature should be selected so that the 65



restrictive, but are nerely illustrative of the range nunber of possible
conbi nations 50 of the above polyol co-reactants.
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slightly faster than the acrylonitrile. For example, if acrylonitrile and styrene 55
monomers were fed at a weight ratio of 80:20, the resulting polymer would have an
acrylonitrile to styrene weight ratio of about 79:21 or 78:22.
The preferred polymer/polyols used in -the present invention comprise
dispersions in which ualpolymer particles (being either individual particles or
60 agglomerates of individ Yartlcles) are relatively small in size and, in the more 60
preferred embodiment are all essentially less than 30 microns. This ensures that the
polymer/polyol can be successfully processed in all types of the relatively
sophisticated machine systems now in use for large volume production of

polyurethane products, including those employing impingement-type mixing which
65 necessitate the use of filters that cannot tolerate any significant amount of 65
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‘The organic dpolylsocyanates that are useful in producing the polyisocyanate
compositions and polyurethane products in accordance with this invention are
60 organic compounds that contain at least two isocyanate groups and include the 60
monomeric and polymeric organic polyisocyanates such as _Frepolymers produced
by reacting a polyol with an excess of a polyisocyanate. The quasi-prepolymers
such as the reaction products of excess tolylene diisocyanate and short chain
polyoxypropylene diols or triols, are preferred in those instances where ease of
65 processing these materlals is desired. The polyisocyanates are well known in the 65
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55 The tertiary amines may be used as primary catalysts for accelerating the 55
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can be used alth nnllofthpcedctmresrblahombma o&thdtmmmp Exdmdsa:f er
anounts of pi gmePR)é“ b‘?ﬂsss&! Fst “’hl‘ﬂ‘?e pi gnent

can Do 4D o O\ Y “°a§?.f§%f‘:°%““&w§f i 120
pol yi socyanat e 1,20 trifhioTontetian€) N, heRaflubfoic obﬁhﬁe,praaerdctaﬂmcﬁclobna
provi des pol yure

Q)G[lblosﬂ eﬂtwillc YyltPé'# Ip spmpgunds, %l t i ons
and net hods for &1@3@ %&%ﬂtﬁ}‘%Mg&%ﬁw s are
prepar ed bgg r eactheignsit esa-e ctalS scri be a ove asod

(b) am organic pol @b ambm escopetoh&gveamwmpﬂoysm)ﬂlanwmsm sfn'onﬁor t he

s
45 reaction of (%rg E“ri il &p suc el@“ﬁd’%d}? yz ‘c))szxoxane-pW?‘l @: enee’i:l?)%la('d (d) a

net al | ocene, copol ¥mer such as the block copolymers described in United States Patent

55 Specification Nos. 2,834,748 and 2,917,480. Another useful class of foam stabilizers 55
are the “nonhydrolyzable" polysiloxane-polyolxyalkylene block copolymers such
as the block copolymers described in United States Patent No. 3,505,377; United
States Patent Application 888,067, filed December 24, 1969 and British Patent
Specification No. 1,220,471, The latter class of copolymers differs from the above- .

60 mentioned pol sdoxane-polyox alkylene block copo gmers in that the polysiloxane 60
moiety is bonded to polyoxyalkylene moiety through carbon-to-oxygen-to-silicon
bonds, These various polysi oxame-pol¥oxyalk lene block copolymers preferably
contain from 5 to 50 weight percent of polysiloxane polymer with the remamder
being polyoxyalkylene polymer.

65 The polyurethanes produced in accordance thh this invention may be. 65



preferably ferrocene or a ferrocene polyner, and (e) a nmediumto dark

pi gnrent and, when a mcrocellular urethane el astoner urethane el astoner or

foamis bei ng_prepared f | owi ng _agent and usual

stabilizer. Mre specifically, the 50 present nethod can be conducted

by reacting a polyner/polyol conposition as 50 described above with a

abl e organic polyisocyanate; or a polyisocyanate conposition as

above with a suitable: poI ymer/ polyol, or a poI ymer/ poI on

cony on _as_de hed _abaove 368,029 abl e po e_colPposi,tj on

as descri beﬁvﬂ%‘é&zslyt an;ms,e&l U evahbﬁ Q;?p’ﬁbitf%ﬂs miryaa.ﬁ{,nbane rIJZﬁt 55
natheopmductfone | cnyrggh bsorhingbeu%“ adeflalased i n any

reaction (amtnﬁ(nam enté . Bty g

sui tabl e erapie\po thipigyentionmay oeesec 9 t hough t he
oepStyrer B TR m%*b"#; i "Eﬁw SRR ) sogyana s
that are usm emibnpﬁ 1&&6& an

pol yur et harmheper hxﬂlmdo@-hemlmcdmrmms \M'et h:thads Ppmmanea rpr@dueecBO organi c
conpounds t 'g‘; ‘srf“‘é"c““;,"gd gﬁ ﬁa&‘{?g“?“ﬁ’cl ude the. 60
rononsgi o e STy Gy S B S R et
produced by raaaetfblmgmfg Painyples awﬁ entad. G’Iﬂﬂfeﬁedolﬁxaﬁx pRollbisde ymnat e. The
quasi - pr epo\h 15 Lettered Examples areccompirative Fixamples @ddﬁ newueystem yI ene d

di i socyanat | are -

or of e ed |ta:§§% f&{&?ﬁé &Q@a{ga%ééfdgmﬂ %Mkﬁggmdén%ﬁm? E.e:Em h thes‘g

mat er i aI s is dasl’ Mtes‘ﬁoers ol yi socyanat es are wel | knovvn |n the 65 8
1. 563, 029 .pts” denotes parts by weight. 8 art. Suitable organic

pol yi socyanat eéﬁ,{pzﬁﬁ?ﬁﬁ&%é%ﬁﬂ?ﬁ@ér bon diisocyanates (e.g., the alkyl ene

di i sogyanat es p&rwnfa@ebyiwe mom&eﬁ&tﬁa-)me&atém | -as known 20

trii socyan W °’§ﬂ 0‘% gvéggescb}adame@lcalaud total
1, 2-dii soc %,Ef J % RS % ? ‘gl L. Sac anatopropane
L, 4-di i socyag /o emfe OV IHe e IS mads 0 plopiic

, 6- di2 socymaledut:dnm abous |asd)¢ bf)abeuither’l,‘helai 3 525

socyanat opf 3 Pqu%{é primargly d nitg pee substantially all "
1 5-di i socy%’%%gogg ?ﬂ‘}.ﬁ%m:smygﬁﬁgjg o/usafto % iAok Rased omits ot hoxyhexane,
1 ,8-dii socyanapoac e 21% dr&ﬁnteﬁtyo aya ohhrabmhmkpent ane, ’
1, 9-doe socywnene olymer, pr&pai dhaerylofitrile i but y@bene

2 zz’?goci;aﬁpaéaﬁr%@%@*}% ?g?ﬁﬁ%&@mggmﬁgﬁ%ﬁ?gm;;.  dodecse.

cyanat ot ol ﬁgn!y
1, 3- dB% soc rr-ncal lue ga&rm F@&s i &Qfﬂthsmraedanonnnal 35

1, 3-di i socyHf “[3"‘)'?
2.4 dllsocmgﬁp wﬁ':;i? mmﬁﬁ?%%ﬁds&aﬁ%ﬁ AR benzene
4, 4" - di phengvbnaat -d| henyI met hyl ene dii so- 15

in
s 2 e g’gﬁzgz?gnﬁ@ e ey méhyi <ne

pol ymet hyl ene 'ppl-y pie amasswmmrceﬁpmh@umadt £ plodiictof 84 [ err] wherein
X has an a\mtr Eﬁ Wah @l‘ef |°6 . 3,44¢qlyléne; dhisocygnate ‘Pé @& 24101 elier om 2 O to

3.0), 450 g P—-S The reaction pr Juste

al 0. 2° has a free isocyanate co tent of 3
20 The cat al yspg_izhal iyl ¢ompdtitioh tohtaia 5138 pd ,g&yyaf;’,o; n accor dance
W th this iRPents, fonpts nafl diethyler(ea&lydolari%apty afnpal;@l; Peucimda&ls pts.

bi s(di met hydibutyltindilayrete ca trlmethlamne triethyl ani

N et WY1 o gaf j; : g@f ; spivansis compgd hgg%r’gﬁ% ne, %0

‘NN- di met hyl'et he, Al pable ¢b rﬁﬂ.gﬁ khavmgtwt anedi am né,
t ri et hyl anclagivliensize OIZInuilagatpH:yM@ Eﬁﬁ%whnle?—and pyridine 25 oxide

(b) tertiary phosphi nes such as trlalgéJphosphlnes and
di al kyl benzyl phosphi nes (c) stron dNsuch as alkali and alkaline earth

n‘et al DABCO 33LV" - cazcuz— N
(!Bz(!ll2
55 “QUV Weathering’' — Accelerated weathering provided in a QUV cyclic 55

ultraviolet-weathering tester. The polyurethane elastomer plaques are exposed in
alternate periods to ultraviolet light provided by a banﬁ of ultraviolet lamps
(Westinghouse (Registered Trade Mark) FS—40) and water condensation at
elevated temperatures. The cﬁ cle used herein was 8 hrs. of exposure to ultraviolet

60 light at 120°F. followed by 4 hrs. exposure to condensing humidity at 100°F. This 60



hydr oxi des, al koxi des, and phenoxi des; (d) acidic netal salts of strong
aci ds such as ferric chloride, stannic chloride, stannous chloride,
antinmony trichloride, and 30 bi smith pnitrate '

of various netals such as those which can 30 be obtained from

acetyl acet one, benzoyl acetone, trifluoroacetyl acetone, ethyl acetoaceta
sal i cyl al dehyde, cycl opentanone- 2-carboxyl ate, acetyl- acetonei m ne,
bi s- acet yl acet one- al kyl enedi i ani nes, and sali cyi al dehydei mi ne WI th the
various jretial s such as Be, Mg Zn, Cd 1,968029Ti , Zr, Sn, As, Bi

Fe, 35 0, Dcie vis repbtb foPEOO n dg&?&ﬁ& dife th ?&frl-.. .(dels@ahgohm ates
and phenol at es @ chalking) asulliag Sr GE aﬁSn adatioB [err], and
[err] wherein Ris I!émlaknngdkct f( ,mnem T%eUmmutImcmeriucts of

} O
al cohol ates wit wﬁt‘%ﬂgﬁ egt aglt sg u% In rmtier i ¢d at 560 millmicrons
2- (NN-di al i t ani Um
obt ai ned by theﬂf&mﬂexemmmto?ﬁam% eﬁﬁ“:f;gl Qg]gﬁéf}g?;ﬁg%am ds 40
with a“varletye tafice lql?’g e levekef] dhalking dpe to thet al s, Al ,
Sn, Pb,~My, 404 ref‘:ﬂ km J&Y’éﬁﬁ&ﬂh‘du "fgl 515 B3R HTACSAPPEATITSE ot at Z?e

pot assi um Paur af €, Thefofl Hg ASTRN R ﬁeth&ds&@i‘@u&daﬁ%ﬁhﬂnmﬂ&nmbl@alOCt 0
st annous ol eat e properties mgmtle examplestetal | i ¢ driers such as manganese and

cobalt napht hena.. h) or ganone derivatives of tetravalent tin,
trivalent and pel S@al ent As. L@Q\Hé&g}% and sﬁ'f Set carbonyl s of
iron and cobal t Overall density D1564 1” x l"x}"thlck 45 Anong
the organotin compounds that deserved particular mention are dialkyltin
salts of darboxyl %"s&m ds, e.g.,DB8%utyltin di acdbatedigutyltin 15
dil aurate, di buﬁy},silégre;[?heat e, dphauryltin diacegatg, thgkoctyl tin diacetate,
di butyl tin-bis(4- nehtyl am nobenzoate), and

di but yl ti n- bi s(&losgatiey| ani nocaprBﬂtze) Simlarl y#8" k- trialkyltin
hydr oxi de, di al lyildidp OXxi de, yet i di al koxi de, ,.qp; i al kyl tin

di chl gride 50

trinethyltin hydraenaesineh.i butyltin hydroxide, trioctyltin hydrOX| de

di butyltin oxide, dioctyltin oxide, dilauryltin oxide,

di butyl ti mgbi s(i so I‘OpOXI de), di bBkanplds hncB(—QS di met hyl am no- pentyl ate),

di butyl tin dichl six %qhd omwms 85.34 ﬂhé’ft ertiary
ami nes may be u %g&“‘ mgﬁg’%{ﬁ?@l Wﬂml,’fbﬁi Creactive
hydr ogen/i socyalaahﬁ.sﬁgem bmiarbaii black ﬁeelsm lyma, 0,00, 6.0 m]szt ion with
one or nor®y of ¥t diops (recrystalli Mmﬁ%;;t Fhe or 25

ik b
Com ol s ot EE S LN 9. P L A AT i ot

agents, 9 amount plus 5% exce él .., a sufficient amount po urethane having
9 wit hout t he uamlmiﬁ-.x afﬂOS)aef th &.pcla:hed gm:ymaarcempcmion Iwas anount s,

for exanplas, FROBP e"FhG(?ﬁ‘!ld fet G'Ftothe 30
reaction m xt ur ‘E ' oel astoners
is not sharply dn?‘m esawer na @saammme@oual n a gas

phase. The foanseig p@rcent carl eb!wbdnd lfameerdéwslis p0:8.050.07,844, 0t3and 0.0 pounds

per cubic oot "ﬁg "&%ﬁaﬁm E‘“g’«gi‘k’é’ﬁgl%‘s c.é#d(ze t hap

val ue. M crocel hagp! fof mtmeﬁﬁ tyafl BRSO sAmB| | cat i ons,

e.g., as autormlmeatherbm slutedh alty and ealdeimetricdlly imd shel resedts @k f r om 10
to 40 +poungds petabplats g GR}}B ey ckhs nhqevsdé&&mlwl—e? %i@t"ﬁﬂ@ﬂlsaidﬂleénded f or
ot her appl{cat i Bface But o cgiii@ar rub strips, bunmper guards, to . sid@

nol di ngs, and appl i gues where energy ®RBDEQtion is not the prine 10

consi deration generally are made with densities of from40 to 60 pounds per
cubic foot. Solid, ExmBlned pbarpgens: WakeSurfaseAppepranss e NIBIWEty of about
72 pounds per cubi ¢ fRot. The denpities of gpfkegbove-descryped elastoners
and foans can be increased by the addition of inert fillers such as glass
fibers. These inert flllers 15 007rovi de Nedghalkiegl physi c&? properties

such as increased m)dkul us. All ofo.(hhese 15 04
3 0.14 . ” 0.3
4 . 035 . " 0.2

5 0.7 " " 0.2




pol yur et hanes, i.e. foans, mcrocellular and solid, filled or unfilled, can
be i nproved by the present invention. Wien the product being forned is a
pelyurethane elastoner a chain extender can_also be added, e.qg. to the

pol yner/ pol yol reactant, to inprove the | oad bearing 20 and nodul us
properties of the elastomer. Extenders are not nornmally used in the 20
progacti on of pol yurethane foans, although they can be added, if desired.
Sui i | e extenders include | ow nolecul ar wei ght pol yol s including ethyl ene
gl ,1di et hyl ene gl ycol, aronatijgepoeal i phatl C gI ycol s, reacti Q. Pr Qdycts
of al KyTene oXTges. W tn aronat T T anrmesor—atcolrots—hav+ag we—ae-gq-
hydrogens. Sui { T |physieg] propertigs % ISyRSTH Weasyred bﬁaemedimquUVproduct s of

al kyl ene “oxi Jgosum%"ﬁaéefﬁ'ﬁedl ig Taple 2-¢lo orrpounds and di (hydroxyal koxy) aryl
conpounds, and preferably are the ram@2on products of ethylene oxide and
aniline. Oher suitable aromatic glycols include the ethylene oxide and
propyl ene oxi de adducts of bisphenol A andExampleyr opyl ene oxi de adducts of

ani l i ne. Adchamregﬁlosﬁw tabl e extgnders;are Hhe arpmati g 30 o am nes such

as 4,4 - t?—ﬁre—bﬁez—etﬂ—el-gam-u-ne)_arm phenyl - aronmatjc anj ne- 30—
al dehyde reQwallRemel.pefe made b¢Sthe 4%act 4dn of42a pheol saxch as phenol

or substitutggdiRBesRksahavi ng at gheastgone ldpsub i tut g reactive position
on the aromatic nucleus, an al dehyde such as for deh? e or~ot her

al i phatic aIBeﬂlyéﬁsnsanman arong2b c amisne si8&h agssani lgeme onysot her aromatic
am nes havi r%@[iﬁ({ st one 35 or t m,po hydr ogens and no or one

ni tr ogen- bonde | group and 3? | eaSt 3§ one hsub$Pit ut¥d position
ortho or parBieCdesipli ami no gr oup3s Wiemot he 1po odugds beippg fojpged as a

pol yur et hane f{n Er ocel lul ar el astomer or foam this may be acconplished by
enpl oying a junt of a pol yurethane bl owi ng agent, such as water, in
the reacti orTensils Staérgth( pdr exanplope frogm 0. 1 L0 5y90 gso Wei gyt percent of
wat er, baseq pon total weight of the@EOl yner / pol yol 40 conposition), or
t.hrough the langatipn, %) owi ng agent &0 ar e—vapor§5zed by t heSexot her m of,

the reacti omieQmeftyplia cONbi nati qpy of jgge two_ met pgds. 156‘6‘”%%5 of
pol yur et han as

es——b+ew—ng—a-g-em—s—a-pe—ha4-ogena.Led_h¥dumaLmM
trichlaro- onet hane Edamani¢sch end 6+210romet hane, -
di chl oP ormnq{,ér&fgf Qlé 0‘::;:‘ g& V&}: Apies 4 fret hang,
1, 1-di chl or «pedcerftlcuamom afen’bc I b ly,é%(t)';ls gg EP uor oret hane,
hexaf | uoroc%ﬁ%ﬂbﬂta’memaﬂu uaMe%ﬁmx laVI&sHtr:M m%fnpﬁ Ass of bl ow ng
agent s.i ncl Wﬁ;iﬂﬁ wgﬁ}a giydw inl'aple ve Thases upon
heatl et waﬁeﬁb{O °F§5’§?ffé’f‘te“° f)'%i‘l‘fw am de. 8
quantity of blow ng agent enployed will vary with factors such as 50
the density desired in the foamedTABDEBct
50 It is also V\‘ith' thel_scg,p ntlontoe smal | amounts,
e.g., fromQ2o0l S'E'Pc?ent tor °b‘§'rée \y aﬁ?/ pRe2EAEe ﬁ t he tot al
reaction m xture,Bof a foam gtabilizerChdikda as a " hydr;_od yzabl e"
pol ysi | oxane- pol yoxyal kyl ene bl ock copol ymer such as the bl ock copol ymers
described in Unit®d States PA0¥ht 55 NoChylkisgfi cati orPNos. 2,834, 748 and
2,917,480. Anothey useful clggg of foamstabilizers B&p are t he
"nonhydrolyzable" pol ysi | oxane- pol yol xyal kyl ene bl ock copol yners such as
t he bl ock copol ynkrs describB#in United States Patent04\o. 3,505, 377; ’
United States Patgnt Appli cabkﬁn 888,067, filed Dece 24, 1969 and
Briti sh Patent anm fi hm‘ ion 1 ??()"471 “The latterclass of copolyners
differs fromthe above- glnt ogs_ pol ysi | oxane- pol yoxyal kyl ene bl-ock

copol ymers i n fhigderitstt ,pﬂ.l S ol yoxyal kyl ene
noi ety thr omg maan srie:tf@nngxy)tgepolyxﬁerﬁio ybnmmﬁﬁy%%ﬁmggmﬂﬁﬁ%&%%

pol ysilp oxanfes 6 %elt MIthCﬁkai @bytaig [iThe tmeiat ai ngFrom 5 to
50 e ot iR el R el
bon b aste as
pol yoxyal kyine hd 1 0.15 parts d it aYnHi’t@ rhe§to i?l din
accor dance quatmtyt(h]us Sf/nmm) ofnprepolynike isocydndte composition PIC—8 The

polymer/polyol PP—2 was replaced incrementally with an equal amount of the 20

base polyol P—1, progressing through 20%, 40%, 60%, 80%, and finally 1007, P—1

in the formulation. The chain extender components were increased slightly with

increasing levels of base polyol P—I to maintain an elastomer of about the same

hardness level. Plaque samples were prepared as in Examples A and 1—5 and were

25 subjected to 600 hours QUV weathering. Results, tabulated below in Table 4, 25

asto



10 1, 563, 029
10 advant ageously enpl oyed in various applications. For exanple, the
present invention is useful jin the production of energy-ahsorhbing

m crocel | ul ar pol yurethanes. Still further, the pol ymsr/ pol yol s of this
invention may be used to form pol yurethane el astoners in which relatively
| ow nol ecul ar wei ght polyols 5 must be used to provide the requisit
stiffness. Also, polyner/polyols pursuant to- 5 this invention may be |

enpl oyed, t q,f orm pol yur et hané products, [ 2 pplications where high '
| oad- bearlww di ng

to this inventi diustsate the @iflyencenoft palymgsfpbiyclain preduding wialic fon ctheidaski onal

pol yur et hanes arFBS@REA WIS such as in the manufacture of foamfor the slab
foam 10 mar ket, armrests, crash Ragsg 4mattresses and aut onobil e
bunmpers. - 10 The follow ng Exanples are presented. Numbered Exanpl es
illustrate this |nv'e?ga ?FV LePelzmerP: OBX’hrrBB%s are conparative Exanples and
do not .illustrate tF@MPfention. MHe fol °ﬁdpﬁ'@§ﬁ“g‘npatlwﬁs afed in the
exanpl es~and el sewhere herein havgoeld = tleRaked | oW ng neagjngs _
15 "hrs" denotes hours. "pts" denotes parts by weight. "wt-%' denot es
percent by weight. "rBtios" are bd&%d on wei ght. 20 22" 94 denot es
percentage by wei ght gnless othervggse stat @gnelychalked -~ 2P3 " Cal cul ated
hydr oxyl nunbers® given herein were based on cal cul at ed t ot aI pol ymer
content and hydroxyl FKunber of bad® pol yol. #P-1x"- Polypr@pyl ene

oxi de- pol yet hyl ene oxjgde tri ol ?@ from pm@ﬁm S..and et hy+ene oxi des and
gl ycerine and having a theoretical nunber average-2 ecul ar wei ght
of about 5000 and a hHdroxyl nunbe® of about 34, T’H’e al kyledwe 25 oxide
units are present pri rir‘arlly |n bIo ks and the end ynits ag&z substantlally
all ethylene oxide units, | ethylefe oxtde is used™io ‘cap" the
triol. Based on l'wmg%%.&hnt lygiat/poljom PB—L fir tolal mdhire b wolyadeepdlyol BPup - % C2HAO.

"PP-2, - A 21%c¢ tent polymer/polyol of an acrylonitrile- 30
styrene copol yrre ﬁﬁ'lfaé’& by ‘pol yneri zing 50/ 50 styrene and acrylonitrile

in 30 polyol P-1.Tfé yﬂein AIRPOIRY pldfits Fer ARRIUALdI tefdre AHAEREN QBV €T 20€
nol ecyl ar swei ghtexmabura aregd/en imTablas bdow:nal hydroxyl nunber of about 8.

" PP- 3" A 21% pol yner content pol ymé: R'% of an acrylonitrile polyner
prepared by polynerizing acrylonitril AB p%l yol P-1. ‘The pol yner/pol yol 35
has a theoretical nunmber average nol ecul ar wegghpledf about 6000-and a
nom nal 35 hydr.o0x nunber of abegt—28—P—4——Ap—extenrder—foried by
reacting 2.4 nolB¢ g‘}/‘bg"p&‘ﬁ?l ene oxife pd? nolE of Bnili%e and having a

nomi nal _hydr oxyioveiBRAsig pcp65> anGesa. NUYSDEr @BVEr age MGjjeCulzgr wapght of
about 198. 40 gc Pol ypr opyl ene oxide triol made from propyl ene

oxi de and gl ycerﬂ%@"ssﬂﬁwﬁrﬁl ‘havi ng%a th%?oret?ocal Qﬁunbeﬁs avé‘ﬂage 8%ol ecul ar
wei ght of about ﬁﬁﬁe@ﬂ&g& P nal gdwydr gagy | of @égoutyg 4P1-6" - A

prepol yner isocyanate conprising t e reactlon pr uct 82.4 Wst % of a
m xture of 80% ZElepgatigmYene dii soc8anat® and’520% P, 6- t9%5] y| SSe 4%5

di i socyanate an % pol on he act j.Qn prduc justed to
an 45 acidity g?“%‘lgﬂ\’li\ﬁl} 012%%0 é;r"l;’d h?;@ a H’gee {zgocygrqate ontent of
30.7 wmt % After Exposure:
" Tensile Strength, psi 1000 885 880 775 850 585 @ —
_ Elongation, % 70 75 95 90 110 715 —

Die C Tear, pli 120 135 115 15 100 100 -

- Examples J, 10 and it -
Black elastomer plaques were epared as described in Examples A and 1—5
exc asrt that cobaltocene and nickeiocene were added instead of ferrocene. The
10 cobaltocene (a 7.57; solution in toluene) was added at a level of 0.65 garts per 100 10
parts of the polymer/pol {01 compositions which resulted in 0.03% of actual
cobaltocene in the final elastomer. The nickelocene (a 9.07; solution in toluene)
was added at a level of 0.55 parts per 100 parts of the polymer/polyol compositions,
giving 0.03%] actual nickelocene in the final elastomer. The plaques were
15 weatheln;ed in 5he QUY weathering test for 600 hours. The results given in Table 6 15
were observe



"PC-7" - Polyol conposition containing 85.34 parts of polyner/polyol PP-2,
8.53 pts. of diethylene glycol, 5.98 pts. of polyol P-4 and 0.15 pts.
dibutyltindilaurate catalyst. 50 "PIC-8" - Prepolyner isocyanate
conposition conprising a mxture of 83 50 pts. of prepolyner isocyanate

P1-6.and 17 pts. nethylene chloride. "PB-9" - Black pignent paste conpnsing
14/ W % car bon bl ack having a particle size of 27 nmu and a pH of 6.0 and 86
wt olyol P-1. [err] 55 - "QUV Weat hering" - Accelerated

wegl peridng provided in_a QUV cvcl ilg63,88 ul traviol'et-weathering t&ster.The

pol yur et hane el astomer pl aques arepgypoged in alternate periods to-
ultraviolet light provided by a bank of ultraviolet |anps (Westinghouse
(Regi stered Trade WMar k)letg@ye,arIﬂliclmgcgne.conéeﬂ@ati on_at el evated
tenperatures. FRMRcl e U her ei N'"WAS 8 hiABPeagpceay pOUBValUE o ul travi ol et

60 l'ight at 190 degreg F. followed by dhalkeg. eXxposurgr; to condensing
hum dity at 100 degree F. This 60 11 o
1, 563, 029 10 003 - 0 NoGhalking ¢ was IFepeated for 6Q0

hrs. after whi Chlii me t he gl aques vv%r(ﬁ exaﬁfgﬂfy%h\ﬁké{al l'y, § or chal ki ngy
eqradation " Net

dulling or ather forns of weathering Index of Refl ectance
(NI'R) Det er ntBragd emthe tothjsweight affinal Elasuher- Eye spect r ophot onet er the i ndex' of
reflectance value is determ ned Blm gSsO 2’rli_ll7l mcrons 5 wavel engt h usi ng

a tungsten |i ghgedSid'geéen eﬁ%m@n:tlﬁidg aaﬁelp?a;ma ahdl teied TG NE O

unweat her ed Pianpled A andd-+Heddepd fihat wrl@aésrweﬁgmbgaeﬂuaﬁk redloe grted f er ence

bet weerd t he in roobﬁlaﬁbfP?W?a l?ﬁeﬂ{lglﬁ cpigme #éHg'H&D&?l! er wdat heri ng
is the net i t%r$ﬁ?% E(N;m,ggfp g;%;;t%qbwa ‘;%%Sm the | evel of
chal ki ng duecdbrisétel S\Wes, NEllidag Rl GRS polysaaridtione \atridesnd 16 gles © | eSS change
in surface apipeentosvoprised 30 wt-/dBighdlocyediad Kireey. B.S. in polycaprolactone

10 Thel® ol | ofr -ﬁtﬁpﬁﬂe altpeencoprickelogng ye  aded %tpc sitignsiime phiPsi cal
. . 1

oroper 1 ¢s AHRLARRL R b e e
Speci men Si zaid ¥6\B¢ athdun€l 6fchialking was reduced|Béstiresults were obtained from thd” X 1" X

[err] thick useofferrogeaedFhegesults given in Tables 7 and§pwegobserved after 600 hours { "ox | " X

[err] thick mtheQUViest. 15 tepsi|e strength D412
[err] thick Elongation TAB¥H 7 (Red [err] thick
(Red)
D eCt ear FD624C Cob vl [err] thi ckN’;R"denot es inch.
errocene 0 B.% Me pC CcC
20 ’ an le o/g = H?) 5 :’&ﬁdg. . ce

20 To six pal [ ons edcCft conr| 35. 34 parts
pol ymer| pol yol RP-2, 8.587partsodi et hyl eme gl yoNalChatk. 98 pagts of pol yol
P-4, and 0.15 parts dibutyltindilaurate catal y&arkeged added 2.0 parts of
carbon bl ack paste conppi sing 14%,0f cardpon bl in. polypl P-1 and,
respectively, 0,%0. 1, 0.5 1, 0.2, ({(3 5, 256) aﬁk:‘ﬂp padr'/ét)s
bi s-cycl opentadi enyl iron (recrystallized ferrocene). The 25
conposi tions of Mxanpl e® 3, 4 afd 5 al so @ont aiFelked. 1 pH& of DABCO 33LV.
Each conposition was heated to 198 ¢ Gatn)- - and then mxed with a
stoichionetric anount plus 5% excess (1.e., a sufficient anbunt to provide
a pol yuret hane Havi ng an03 ndex & 105) d¥ the ggblkilner 0.%ocyanat e
conposition PIC-8. M xing was 30 acconplis ened ng a 2000 rpm m xer.
The liquid urethgne m xgs were pggred info 30 dipfidegd (1%3 degree F.) [err]
X 6" x 16" alum num plaque nolds in sufficient %}“uanti ties to form pl agues

c

of about 45 pcf ldensity9 The fi 8 shed ni c¥ocel | agﬁy;iuretl%{h

. ®

*'Based on the total weight of final elastomer

Examples K, 18 and 19.
Black clastomer plaques were prepared as described in Examples A and 1—5
except that cobaltocene and nickelocene were added instead of ferrocene in
20 Examples 18 and 19 and no metallocene was added in Example K. A 7.5% solution 20
of cogaltocene in toluene was added at a level of 1.3 parts per 100 parts of the
p%l!merlpolyol composition, giving 0.07); cobaltocene in the final elastomer. A
9.09% solution of nickelocene in toluene was added at a level of 1.1 parts per 100
arts of the polymer/polyol composition, also giving 0.07% of the metallocene in the
25 inal elastomer. The black elastomer plaques were exposed in the QUYV weathering 25
test for 1200 hours, with the following results:



el astonmer plaques were renoved fromthe nold in 5 m nutes. Each contai ned
0.2 wei ght percent carbon black and ferrocene | evels of 0,
0.07,0.07,0.14,0.35, and Q.7 35 '

in Table 1. The plagues were subjected to 35 600 hours QUV weat hering
exposure at the following cycle: 8 hrs. U/ light at 102 degree F. followed
by 4 hrs. condensing humdity at 100 degreeF. The condition of the

weat hered pl aques was eval uated visually and colorinetrically, and the
resul tsaréStabul ated in Table | bel dvw63,9% pl agues of Examples 1-5 ¥ho

only a L dulTed 40 - surface but no c-hghﬁtgg C
40 TABLE | Exanpl e Ferrocene, -% Surface Appearance NI R Val ue A
0 Chal ked Cobaltocene 4N1ckglocene Surface ( (7 NIR No
Chal ki ng Feyanplo wt-% Gt Appearance Value
0. 35 : - _ 0.2 5 0.7 -

i 0 218 12 0.07 0 No Chalk 041 563, 029-
12 The whysical proggrties ofgthe plaq wer e @%ed bef pge and after
QUV exposure and are g| ven |n TabI e 2 b ow. TAth Exarrpl e Before
Exposur e: ’ : ©veral |
Density, pcf 4‘1221 42 Har dness,

Shore A . erpl erepr edasd w%ﬂsA ?8 Iﬁ ile 0
Strength, psi that th ues we ent k red dark respec | on, %
an

65 755 blsk, Ultrakrgibe Re dﬂﬂtrakromﬁ(}rdal plgﬁeﬂieardes ed in Examples 5135

140 130 1Ad—16 weresadded at dev |ﬂe° stlxrreqm?lmol psi

1000 905 - compositions t ieve Et eslr 70
Examples 20 an desi m Ta emg/ ﬁuxed at alevel

85 - d80.1 part pe300 parts fme @alirol d& osmons to give 0.07 W% 130

- 11Q0 1Z®Tocene1m5thE>(m lusonsranehul&» of 1290 hours exposureidi iy QBY¥ santd

procedure and nﬁfeé‘thF%‘}ss“sé?%? dables 1040d 14 5 5 microcel | ul ar

ur et hane el astoner pl agques were pregaBed 19QR4pi ni ng 0.2 wei ght percent
carbon bl ack and ferrocene Ievels of respectively, 0, 0.035, 0.07, 0.14,

and 0.35 wei ght percent e °Were e gﬂgﬁ%& inth tester as in
Exanpl es A and 1-5 and l'8‘\7Q{’]]ﬁated i larly. A é’F“é’suItsw ®ven in Table

3 below. The 10 pl aqueg of Egxanpl es 6- 9chdeded only asgul | ed surface
but no chal ki ng. 10 TABLE 3 Exarrpl Ferrocene, wt-% Surface
Appear ance NIR Value B 20 0 g‘;ﬁ‘:‘ﬁ) ChaIQ &d
2.0 6 ©0.035 NoChaIklﬁ 0.6 7
0. 07 , TAB].E21[8(green) ' 0.14 .
0.4 9 0.35 _
0 1 Exanples G 1. This seriMs of %xarrpl es waShajksd gned to &é)m)nstrate t he
ef fect on chal ki ng of 21 0.07 No Chalk 0.3
{darkened)

Examples N, 22 and 23.
These examples represent commerclal preparations of polyurethane
15 elastomers wherein mixing was accomplished in a small Martin Sweets metering- - 15
mixing-dispensing machine. Otherwise, the same procedures and materials as used
. in Examples A and 1—5 were used in these examples. Example N did not use any
metallocene whereas ferrocene was used in Examples 22 and 23 in such amounts as
rrov;de 0.035 and 0.7 wt-){ ferrocene, respectively, in the finished microcellular
20 urethane clastomer plaques. All of the finished plaques contained 0.2 wt-% 20
~ arbon black. The platfnes were subjected to 643 hours QUV weathering exposure
as described in Examples A and 1—5 and were evaluated similarly. The results are
glven in Table 12 below.

TABLE 12
Example Feggg:/:ne A;)s;:trzar::ce NIR Value
N 0 Chalked 38
22 0.035 No Chalking 0.4

23 0.07 » » 0.8




increnental ly renoving the pol ynmer/polyol froman elastoner fornulation 15
containing it and replacing it with a polyol containing no polyner. The
basic _is formilation was 85 34 parts palyner/polyal PP-2, 8.53 parts

di et hyl ene glycol (chain extender), 5.98 parts polyol P-4, 2.0 parts carbon
bl ack paste as described in Exanples A and 1-5, 0.15 parts

di yltindilaurate, and a stoichionetric quantity (plus 5% excess) of
pr ymer isocyanate conposition'PIC8. The 20 pol ymer/ pol yol PP-2

20 base lg_ol yGal,

p{@ced i ncremental | y with an &6

4gd amount of the

-1, progv 0 OU0 O340 —60%—80°1 n the
formul ation. Th chaln nder were increased s htIy W th
i ncreasi ng | gygbi b}‘mt,(}}‘in,ﬁg“&ngﬁghﬁimﬁgg,ﬁ% 4 of about the

sane har dnesqprdpemei of mpuea eschwefr theqa! @amples] thé sarie lﬁxwaiﬁlies A and 1-5
and were 25 and poedoflures @¢l dessrib@l ith dampledUX weditliver iwats. u-ﬁésmctp;t t alsul at ed

bel ow i n Tabflgt stead fferroc;aptci the t pes and amounts (given in parts per 100 parts of 1, 563, 029
er/po 0 V absor] ers, ant xldants and light stabilizers ;

13 illustrat wf " ey 1@'&% Wbl s, PhoRba Heheial k on the

bl ack el ast omaqus wbnfeacpnsedmﬂie UN Whon&)@ﬂ&ﬂieeesults and W >4%0

Sur f act0 Appell xgwglepropertms Rre/giV Fl‘able 14. These results show that none of theha| kied

41D commercial adnges were as ef ectlve as ferrocene. 2 2 E . ’

60 Li ghtly Chal ked 1.3 F ' 40 -

—_— 0.9 G TABRE 13 No Chal ki ng** 06 H

0 ) * *

* Additive * Magufgctprer ght Sﬁ“ﬁ‘é‘é’ﬁ?“g%‘fvné:}‘ mmﬂ(f‘o fopgsjsios |n t ot 4"H% ¢t ure of
pol ynet/ pol yoCib&Beigy base 'pmhgmﬂ-P P- 1 * DR-hydebxgsrhalg. The pUY Absdber
properties of the plaques were rreasur eghepgbbenzotrigaole af t er QUV 5

exposuge and are given inglahless belo 3, 5"-ditert-butyl-2"<hydroxy-

5 TABLE 5 Exanpl’e Before Exposure enyl)- cmombe triazole E » F G-
H Overal | Density,_pcf . 45 44 41 38 39
Har dne%s, Shore A Higuvin*-38 Os“bsuﬂ‘!?dbe“’BB‘"de 82 85 Tensile .,
Strenggh, psi 825 809gano;7'3|610 75QtrakififRthyleme $3,5-540 Ekﬂﬂﬂﬂ&dton %
65 75 75 90 65d£l|-tm(3r’l'-o'atydropj'lphenyl)- 145

130 . 135 120 115 100 After Exp@wn@elm@m | e Strength, pS| 1000
885 4880 775 850 5.,06 El opgadek . - 70 75 95
CO CI_EASA X 7 aﬂe ’QE -dl te lgtyl 115 »

90 110 75 4'-hydroxy Q)pro 115 100
100 - Exanpl es J, 10 and | I BI ack el astoner plaques were prepared as
described in l\29("<i‘|3f1)l es A afbsorber3dy ot NoYEROWEohal t ocene anduﬁ?‘é fesiepcene
wer e aglded i nﬁh@qn&{ldfercﬁg&ggv_&e 10 cobal tocene (a 7.5% sol ution
in toluene) was added at level of 0.65 parts per 100 10 parf’s of the
pol yne#/ pol ydPABonposi t i ngl'Nﬁ?(dFP“r esufikylgted phepoD 306 of act uAmtioxidant
9 GAF Uvinul* N—35 . ethyl-2-cyano-3,3-diphenyl UV Absorber
acrylate
10 » Uvinul* D—49 2,2'-dihydroxy-4, 4'-dlmethoxy- ”
i benzophenone :
11 " Uvinul* D—50 2,2'.4 4'-tetrahydroxy- "~
benzophenone
12 - Uvinul* T—335 A substituted benzotriazole ”
13 . Uvinul N—539 2-ethylhexyl-2-cyano-3,3- v
_ diphenyl acrylate ’
14 Ferro Ferro* AM—I101 A nickel organic compound Light Stabilizer
15 " Ferro* AM—105 A nickel complex thiobisphenol .
16 " Ferro* AM—205 A nickel orgahic compound "

*Registered Trade Marks



cobaltocene in the final elastonmer. The nickel ocene (a 9.0% solution in
tol uene) was added at a | evel of 0.55 parts per 100 parts of the
pol ymer/ pol yol conposi td —EH— i i

el astonmer. The plaques were 15 weat hered in the QUV weat hering test

for 600 hours. The results given in Table 6 15 were observed. 14

1, 563, 029 14 TABLE 6 Cobal t ocene, _,
Ni ckel ocene, Surface Exanpl e W% Wt - % Appear &

NI R Value J 7 0o - ' . 0 1,563,020 Chal ked 2.7 19

0. 03 —0 —No—CratkTTg +6—t% vz

0. 03 Slightly Chal ked 2.2 *Based on the total weight of final

el astoner. Exanples 1p-17. Red and green el astoner plaques were gbrepared
and tested as described|in Exanples A and 1-5 except that thg pkaques were
pigmented dark red or|qrlekn I5 | | ihstead of bl adk. ICaprol agl ofi¢- based red
and green pignents (Hltlon-Davis ~ 5 Utrakrone Red and G een) were used
for pignentation at I gyel of 1.0 part pigment per 100 partg of |the

pol ymer w0l yol conposfiijehs.| The [ed pijgnentgcegmpig sgd €5 w Lo Bi | |1 ant
Red 2R in pol ycaprol actgne carrier and the green pignent co isqd 30 mt-%
Pht hal 'ocyani ne Green [B. $. in pol ycaprol actone 10 - carrier. Fgqrrocene,
cobal t ocene, or nicke gqene vene ?d(ﬁad to t (o%0) st i Qns ié 1[9 gquantity
sufficient to achi eve] the desired concelntrat offs ‘Theafi nal el'dst oner, as
stipulated in Table (rjed) and Table 8 (green) given below. In EExarrp_I es
12, 13, 15 and 16 the} arfount of chalking was reduced. Best rgsultls were

obt ai ned fromthe usel®fl Ferlrodent. 7Thd res®t & gBveR IS TabRes!q and 8

wer e observed after Olhours 1 5 in the QUV test.

15 TABLE 7 (Red) Ferrjocgnre Cobal tycene N ckel ocene  Surface NI R
Exanpl e W - >|R-% | S wm-% Ppgeagarke Vabue|1r2 _

. 07 0 q No Chal k 1.% (darkenedT 13] 0"
0.7 0 - NoChal k o0- 8 (darkened) 14 0 0
.07 Chal ked 16 TABLE &8 (G egqn) 15 o w w0%xm - ¢

0 NoChal k :§c.'2 ?da?keneg ?6 T ®os = & S o 0
Chal ked 6.9 17 0 . 0 .07 Chalked

10. 0 (heavy) * Based lon tllhe toialﬁwef' gt]t of fingal el astomner gxa les K, 18
and 19. Bl ack el asto p aclue wer €' priepar el & &estTrithed i ¥ npl es A

and 1-5 except what®dobgl t.ocene and ni ckel ocene. were added i nst edd of
ferrocene in 20y & [Ex4nples &8 and 19 and no netal | ocene whs afided in

Exanpl e K. A 7. 5% s@l|weilon 1207of I coballt ocen2 #h fol@e®@ wasfadligd at a
| evel of 1.3 papgs r 100 parts of the
g ' -
o | | N ¥ & 82 R & ‘2’ l
- H
ol = | I | | ¥ 8 2R R g I
o0 —
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1% o' *
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pol ymer / pol yol
el ast oner.

cornposition,

giving 0.07% cobal tocene in the final

A 9.0% sol ution of nickelocene in toluene was added at a | evel

final el astoner.

el astonmer pl aques were exposed in the QU weathering 25 test for

on~ al so giving
The bl ack

1200

, wwth the follow ng results: 15
' : 15 TABLE 9 Cobal t ocene
Sur f ace N R 163639 e W-% W % o
Val ue K 0 0 Chal ked
0. 07 0 No Chal k 0.4 19 0
0. 07 Slightly 1.3 Chal ked Exanples L, M 20 and 21
El ast omer pl agues were prepared as described in Exanples A and |-5 except
that the plaques were pignmented dark red and dark green, respectively,
instead of |5 bl ack. U trakrome Red and U trakrone G een pigments as
described |n anples 5 11-16 were adged at_levels of 3.0 part3|per 100
parts of the pdlyherl pdiydl tokposithons to ek ege Thel desi Bed xd
pi gnent ati pn.| Ferrocene was added in Exanples 20 and 24 as desigmated in
Tabl es 10 @nd| 11 bel ow, being mxedeat a level of 0.1 part pgr 400 parts of
the pol ymef/ppllyo| clngositipng tb gtvd 0. 0RF w %&1GT & febrotgne in the
final elas{Oner. Results of 1200 hours exposure in the QW To wgat heri ng
test are tht d in Tables 10 and 11. TABLE 10 (red) Ferrocene _
Surface Exgap Wty % - ear ange w Rval + 0
chalked JE|T T Ealgl 1 1o o7 FPRearang ﬁb&a’l‘kl\é g 0.9
(dar kened) | TABLE 11 (green) N1£ 0 Chal ked 1.5
21 0.9 No , Chal & : Q, 3 dar kgned) ExanpLds N, 22
and 23. The6 éxahplbs'reﬁre@ent &onhe”cial’ﬁré%a%aﬁ?oﬁ% of %olyqrethane 15
el astonmers|{wherein m xi ng was acconplished in a snall Martin Swedts
met erings | 151 m xi ng-di spenging machine. Qherw se, the sangp pndcedures
and ed pis| s lLseld iln Exa@plles| A lband 1-5 heBe gse® i theSe ©fanpl es.
Exanpl.2 i1 d| not use any netal |l ocene whereas ferrocene was usedlin
Exanpl &@s?2p and 23 in such anounts as to provide 0.035 and 0,7 aff-% .
ferrocene, | ge pectively, +n the¢ finighdd m ol gul@r Q0 Q 'pélyuret hane
el ast ofrer pPRajjues. All of the finished plaques coftaine€d 0.2"wt-% 20
carbof8 bl agk.| The plaqggs were subjected to 643 hours QUV weathgring
exposlfe asnadescribe applies| A and 1-5 &anc wer egevdl uat 8ilm larly.
The rasul t $Baf g’veﬁ in abrg|121beFoaL TA§{E°12§¥e?r§%ene EP Sur f ace
Exanpl e M - % Appear ance NI R Val ue
< . -
glr =11 1111 ¥ggaag §-
: ..o.. ' - S b 2
alf = 1 1111l ¢$3gre g
o .
sl 2sg8s8 9 ”
0|8 < B I ‘
Sle < 5 @ | g
5|12 8% 2 2|8
slg & 5 - 8|lg |
&8 . & € 8 81& 3|&
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N 0 Chal ked 3.8 22 0. 035 No

Chal ki ng 0.4 23 0. 07 ' ' 0.8
16 1563029
16 Exanples 0O-11 These exanples illustrate the effects of various

commercially available ultraviolet |ight absorbers, antioxidants and |ight
stabilizers on the chal king properties of pplyurethanes. I n each of thege
exanpl es, the same materials 5 and procedures as described i n Exanpbes
A and -5 were used except . . 9,%8829 instead of ferrocene. the?lype

and anmounts (given'in parts. per %f%%;ﬁ f f ppol ymer/ pol yol conposition
UV absorbers, anti qxésd@ikintpled QRlsthatihl Bf & dofidrebeidl umaorenngmmbﬂﬁerw and 14
bel ow were used qnshmhdkhgpwmi’dnﬁpdﬂ#acthaek dis ¢tashrexamplethe smne\peaceduresposed i n

the QU weat heri pl cagentt »instead Ly 5 g
e R S T
commer ci al addi tpaueafﬁo@mer/ itiote TREb1 I’etaﬁtﬁﬂ wodlidi tive
e urer R o % St
G ba Ge?gry* g {eglﬂ of the p 33?@3‘@3’3@?;‘ sw@% were vrg\/ Ab%(?r ber
phenyl ) be Qot ri sotiéeable.

2(3',%5 -ditert- butyl 2'-hydrox - ,, phenyl)-5- chlorobenzotrlazole 3

. Ti nuvi n*- 328 A substTARREH benzotriazol e . 4

. | rganox* 1010 t et r aki sl met hyl eneEQAM}LES - Anti oxi dant

di -t-butyl -4'-hydroxyl phenyl )- pr opionatelmethane-—S- —

| rganox* 1076 octadecyl 3-(3" KK -di-Lert-biMM - NN 00 :
4' - hydr oxy propi onate 6 L) ADSOfber 3 ’
Not Known iy w Abslo? ber 10 lo@anaér?d %asor b
Uv-9 % Tihuvifl 78 in Total Urethifde L1 07 uvi ONOX 14094 0.3% kylGe ed

phenol X (E%nt 9 Wi nul * N-35
et hyl -2-¢ mmmsorber acrylate 10 S

Wi nu¥ D- 48verall Densitd, ptf - di hydr oxy- 448" - d| st hoxy- - |, —benzophenone-11

'y Wi nul * D-50 i 4. 4'-tetrahydroxy- benzophenone 12
Hardness, Shgfe 4|  T- 335 subgjt i tut €d benzotriazore 13 — .

Wi nw N5fb‘ﬂsrle$trer|1§al .géihyl hexyl - 2-gygano- 3yB3- di phenyl acrylate 14 _ '

Ferro . erro* AM 101" A nickel organic conpound Li ght

St abi | i zerElgugation, 7, 20 Ferfb* AMT05 A ni.ckel conptex

t hi obi sphepleregr, pi o 125 1§@rro* AM 205 _ ~A nickel qrganic
conmpound *Regi stered Trade Marks - -

1, 563, 029 QUYV Exposure Results 17
Surface. Appearance Ve - Ve Chalk Ve Chalk Ve
Light Li;hyt Streak  Light Streak  Light
] Chalk . . Chalk _ Chalk Chalk
NIR Value ~ "L 03. 10 03 06
| Physical Properties, After Exposure °
Tensile Strength, psi 875 820 —_ —_ — —
Elongation, %, 75 80 - —_ _— —_
Die C Tear, pli 130 140 — — — _
~ 'i’arts per 106 parts polymer/polyol composition

Examples QQ—DDD.
These examples illustrate the effects of carbon black pigments of various
15 particle sizes and pH’s. In each of these examples, the same materials and 15
?rocedures as described in Examples A and 1—5 were used except that no
rrocene was used and the type and amount (parts per 100 parts of the
q_ ymer/polyol comrosmon) of carbon black pigment was varied as shown in
ables 16 and 17 be In Examples RR, TT, VV, XX, ZZ, BBB and DDD, one
20 % art of Additive 1 (Tinuvin P) per 100 parts of polymer/polyol composition was used. 20
he black elastomer plaques were exposed in the QUV weathering test for 600
hours and the results and physical properties are given in Table 17. These resuits
show BP—9 to provide the least amount of chalking in the group and this is the
reason BP—9 was used in the majority of the examples.



[err] 18 1, 563, 029
18 [err] 19 1, 563, 029
. i e effects of a comerci al

ultraviolet light stabilizer on the chal king properties of polyurethanes.
In each exanple, the same procedures and materials as described in Exanpl es
A and_1-5 were used except that, instead 5 of ferrocene, a hindered

'§g,ultraviolet light stabilizer (Tinuvin 770 made by 5 Ci ba Ceigy) was
us in206 he anounts set forth in1B&K0® 15 given in parts per 1002part 3of
pol

r7polyol conposition. The bﬁ.g%ﬁ‘iq}igstorrer pl aques Wwere exposed in the
pusies Sf 184l

QUV weat heri ng gpes§ _Sgp .00 cenfidte) dnd BRI RAVpakead Properties
are given i mikaky eonl:&xtraiihﬁs@lyoes-emtosmﬂohﬁnl gilade fufrfaec blacks ef Tinuvin to

be erratic ofqem haying the 4!\'&5% andpil’s giv wogndapeprodusts 96 Hamwdske| oped chal k
streaks that CWEPR! (8 QY““:L g‘g;‘t"l“fz‘e%g&‘.“' 'PABIENG 5 EXAMPLE KK LL MM
NN 00 PP Ti BRVI N 770* Stap-Tone . ParticleSize,mu 1.5 pH 1.0 1.0

1.0 0. 5———63%TFrgvtn—rro—tnr—Fotg—trethane—+—31— 0.7 - 0.7
0.7 0.35 9.2 Physi (ﬁﬁcslﬁzoperti es, 2Before Expoéﬂre Overal | Defsi ty,
pcf 46 44 Hecard - 24 - - 10 - Hardness,
Shore A 92 92 Tensile Strength, psi 1055

810 El ongation, %l HCC5561 90 16 70 80 - -
- Die C Tear, pli)y HCCss63 125 7030 QUV Expggure Results Surface
Appear ance Very Very Chal k Very Chal k Very
Li ght Light IBtreak |HGPMI2Z Streak2? Light Chab® Chal k

Chal k Chal K NrRVaroe , . .-

0.3 1.0 0.3 0.6 Ph{¥aBLEIl7Properties, After Exposure Tensile
Strength, psi 875 820 El on ' % 75
80 Di g C Tgar, pli 130 giw&ﬁ* Parts per 100 parts

pol ymer/ pol yol conposi t'QQn ExeRipl es S5 _DDD.T‘IThese(KXaan_%% i1l v¢wrate the

effects of carbon bl ack—f—gﬁe-nﬁ—eﬁmﬁ—}s—paﬁ-rﬁ—e—smnd ’
pH s. BR—&ch of these ek®npl edf the sane nmterials and 15 procedures as

descripgd;jn Exanples A_and |-5 were yged exggpt that no ferrocene was used
and .t he type and anount (parts per 100 parts of the pol ynmer/polyol v
conposBPi-8n) of carbon btack prgnent -was vari ed as—shown—tn Tabilds 16 and
17 bel @gﬁlin Exanples RR, TT, W, XX_ZZ, BBB and DDD, one 20 _  part of

Addi.ti (Tinuvin P) per 100 parts of pol yner/polyol conposition was
used. TiaGvin-P-Additive 1 — 1.0 — 1.0 — 1.0 -
Physical Properties,
Before Exposure . .
Overall Density, pcf 47 47 47 48 47 47 47
Hardness, Shore A 91 88 89 87 86 88 88
Tensile Strength, psi 715 900 885 715 795 750 . 775
Elongation, % 65 100 100 75 . 90 80 80
Die C Tear,pli 120 115 105 115 105 105 105
QUY Exposure Results _
Surface Appearance Heavy  Heavy | Heavy Heavy Medium Medium Heavy ”

Chalk  Chalk  Chalk Chalk Chalk Chalk  Chalk
NIR Values 56 52 @ — 5.5 37 36 56




The bl ack el astonmer plaques were exposed in the QUV weathering test for 600
hours and the results and physical properties are given in Table 17. These
results show BP-9 to provide the | | |

this is the reason BP-9 was used in the majority of the exanples. 20

1, 563, 029 20 TABLE 16. BP-9 - BP-12
are pastes of 14 w-%concentrate, and BP-13 is a paste of 33 w-%
concentrate, in polyol P-1 of industrial grade furnace blacks in powder
forn1hayingnthe particle-sizés and PH, 36 é en bel ow and are productszpf_
Harw ck Che ' o=

St an- Tone Particle Size, mu  TABLEp (cpntinued) . HCC5562

27 6.0 10 HCCA4724 - 24

7.0 11 HCC5561 16 8.0 12
HCC5563 .70 _ 9 0 1?AMPLE HCC5802

27 6.0 TABLEX17 EXYMPLE Z)  RRA SBBB TTCCC.UU DDV
WV BP# 10 : 6 0 = = =

) - -BEpl 1 - - . = - 1.7 —1.0
2.0 BrO11 - BP-9 — - — _— — — —
-1.0 BP-12 - - - - - -

- Tinuvi n-BBA3di tive | 1.0 20 1.%0 - - 10 -

1. 0 Physi cohfii-pPREHRiVES, Beafeore Exposuregverall Densjpy, pcf 1.6
47 47 - 48 47 47 47 Hardness, Shore A
91 sical Propertigs, 87 86 88 88 Tensile
St rengt h, cfore Exppsure 900 885 - 715 795 750
775 El ongabversll Défisity, pef 46 65 47 189 47 100 47 743 45 90
80 80 Di eCTear, pli 120 115 105 115
105 Hangness, Shore Ag5 &6 Expodiire Re8lilts Hriace¥Bppeartince 87  Heavy

Heavy Heandire strengt® @y 720VEdi Ugly Mediggsn  Heggsy Chaggk ¢hal Kk ssoChal k
Chal k. Chal k Chal k Chal k NI R Val ues 5.6 5.2
- Blomgation,’, 3.7 70 3 0 106, ¢ 80271 95 80 60
1,563, 029 1. i - ' iy TABLEBs 17 (¢spntinugg)
EXAVPLE e CTRnPE 5 i BB & o8 Bp_1t ) _ -
- - QUV Exposure Results - BP- 11 - - - i

- P-9 . . . g Q 2.0 2094 -
Surface Appearan Me dinym Medium He Hen Heavy dium

- - ppeet % nuwhﬁi:"& Agﬁdn 'V Chhilk nilk  Chalk  Chalk k - -

1.0 - 1.0 Phys4lscal Properti es, ' a

NIR Values — 3.1 - 5.0 A | 4.5

Examples EEE—HHH.

These examples illustrate the effects of a special commercial carbon black

) ]Sagste composition, Siegle Farben (Registered Trade Mark) HG8864, made by G.
5 iegle Comfany/BASF, Stuttgart, Germany. This material is des'gnated BP—14in 5

Table 18 below and comprises a 20 wt-%; concentrate of Degussa (Registered Trade

Mark) Special Black 4 in bead form having a particle size of 25 mu and a pH of 3.0

in a polyol similar to ;);lolyol P—1 as well as one or more unidentified components

which appear to be photochemically active. In each of these examples, the same
10 materials and pr ures as described in Examples A and 1—5 were used except 10

. . that BP—14 was substituted for BP-—9 and no ferrocene was added. The amounts

of BP—14 ir_:rﬁarts per 100 parts of the polymer/polyol composition used are given

in Table 18. The black elastomer plaques were exposed in the QUV weathering test

_ for 600 hours and the results and physical properties before and after exposure are
‘ 15 given in Table 18. The results show no chalking and it has not been conclusively 15

determined whether this is due to the type of carbon black or the unknown

components in BP—14. '



Bef ore Exposure Overall Density, pcf 46 47 48 47

47 48 45 Har dness, Shore A 86 87 88 88
88 87 87 Tensile Strength, psi 720 810 935 765
885 720 550 El ongation, % 70 90 100
80 95 80 60 Di eCTear, pli 110 105 125
110 . 105 120 95 QUV Exposure Results Surface Appearance
iym Medium Medium Heavy Heavy . Heavy Medi um Chal k Chal k
22 chal Kk Chal k Chal k 1,56302%) k NI R Val lies 2} 5 -
5.0 5.1 TABLE 48.5 Exanpl es EEE-HHH. These exanpl es

trate the effects of a special comercial carbon black paste
conposition, Siegle Farben (Registered Trad&XAMPk§ HG3864, made by G 5

Si egl e Conpany/ BASF, Stuttgart, g manygeghl S g’ ! al gy desi gnated BP- 14
in 5 Table 18 bel ow and conprises_a 20 w-%concentrate of-Degussa

(Regi st ered Bade Mark) Special Bl@ick 4 2A bead 4brm ha®Png a particle size
of 25 mu anqg H lf 3.0 in a polyol sinilar to polyol P-1 as well as one
or more uni d’eﬁf{&fﬂ,@,ﬁ;ﬁ nponents wisch appger to g photgghenical |y acti ve.
In each of these exanples, the sane 10 materials and procedures as
descri bed ir?hﬁiﬁgmiﬁ,wdﬂ% were used except 10 that BP-14 was ’
substituted v u ferrocene was added. The ampbunts of BP-14 in
parts per 1Q8eRADedsi@fpckhe pol ymey/ pol yol conposs tion uged are given in
Tabl e 18. The bl ack el astoner plagues were exposed in the QUV weat hering
test for 60CH4dnsssShasAt he resul & and ptysi cal 91properlsf’es before and after
exposure ar bien in Takhe 18. The reggyts shge no chal king and it
has not beeﬁreé%lﬁgfrﬁnsﬁt@gél{y 15 dgl?%rm ned whether this is due to the type of
carbon bl ackElengatigne’unknown conpbhents i BP-1460 1 583 029

22 TABLE 18'@%&& EEE FFF 185 OGGG _ HHH BEs 14 (39

2.0 2. 4.0 % Car bon Bl ack in Total Urethane
0.25 0.QBV Exposure Rednlts - 0. 75 Physical Properties, Before. QW
Exposure Overall nsity, pcf 4 45 - 44
eraness, Sbpaeodmiick Pl oo puled “uled  ilegy Dulet g ron ¢
Strength, psi 770 - 705 810 El ongation, % -
65 - NIRValue =~ 60 7%4Di e CORear, ¢ 0.5 135 -
145 0sic o sure Results Surface Appearance Dul | ed
Dul | ed Du yg Q! ;Q‘Qd_Surface Surface Surface Surface NIR
Val ue - — 0.4 0.2 0.6 0.5 Physi cal
Properties, TsnsilsStrength.Biposure Tensile Strengt §25 psi 913 - -
925 9él§ng'ation, % - - 65 70

Die C Tear, pli - — 120 125

Examples II}—LLL.
These examples illustrate the effects of high amounts of carbon black BP—13
as expressed in Table 19 below in parts per 100 parts of the polymer/polyol
5 composition. In each example, the same materials and procedures as described in 5
Examples A and 1—5 were used except BP—13 was substituted for BP—9 and no
ferrocene was used. The black elastomer plagues were exposed in the QUV
weathering test for 600 hours and the results and physical pro‘petties are given in
Table 19. The results show that excessivély high amounts of carbon black can
10 reduce chalking although the use of such high amounts results in processing 10
problems due to the extreme thickness of the carbon black pastes. : .



El ongation, % - - 65 70 Die C Tear,
pli - - 120 125 Exanples I11-LLL. These
exanples illustrate the effe }

expressed in Table 19 below in parts per 100 parts of the pol yner/polyol 5
conposition. In each exanple, the sane materials and procedures as

described in 5 Exanples A and 1-5 were used except BP-13 was substituteelq
for BP-9 and no ferrocene was used. The b gdk el ast oner pl aques were . "
exposed_i n-Bhne QN weathering tect fol Bl¥ hours

physi cal properties are given:in Tabl #ABRE 1¥he results show t hat
excessi vely high anounts of carbon black can 10 duce chal ki ng
al though the use of such high anbunts results iﬁxﬁpgigssinq 10 _probl ens
due to the extrenme thickness of the pprbon bjjack pagkrs. LLE3

1, 563, 029 _ ———23—TABEE AP | |

JJJ KKK BP—13 ) Bp-13 11.0 1.0 5.511.0 33 11.0

5.5 " 5.5 %GarenBlakack in Total Urethane 2.5 2.5

1.3 ~ 1. 3 PhystaCbdethticoperti es, BeRfore QN Exposuse Ovenal| Density,

pcf 45 Physical 4‘1)““"s : 45 44 Har dness, Shore A

85 Y79 ’ 82 Tensile Strength, psi 715 600
f \J .

615 750 EFORga R oncgure 70 65 . 65

60 Di e C Tear, pOverall Density, pcf 110 45 100 4320 44 110 QU

Exposure Resul ts,Surfa pear ance Dul.l ed Dul 1 gd Dul | ed

Dul | ed Surface Har, iy coé'éA\R Su_rface85 'Surf7zgce NI RB{/aI ue #

0.3 0.2  Tensile Streigth,psi 0. 1 BAsSNpl es6d0MVF OOB15 Thesersexanpl es provi de

control fornul athons .to aid in eval u%i ng the results of the other
exanpl es. In eacHoRE9M&se exanpl es, Phe sarf® procefires afl 5

materi al s as despfeidordr, p? Exanpl es Ajgnd 1- owere ysed excgpt that no
ferrocene 5 was used. The bl ack el astoner plaques were exposed in the QUV
weat hering test QUHVExpasumBesults and the results and physical properties,

before and aft erggspofpefran®’ © 9i Verpilid Tabpgueh’- Adgiied 91 VBRI € the
average properties for the control fSuHaee at Swrfuse Of Sulfscee eSufapd es and

Exanpte A 24 1,563,-029
24 TABLE 20 EXAMMRYMferage control M1 N %3000 %1 A
Properties Examples MMM—OOO.

These examples provide control formulations to aid in evaluating thé results
of the other examples. In each of these examples, the same procedures and
5 materials as described in Examples A and 1—S5 were used except that no ferrocene 5
was used. The black elastomer J:laques were exposed in the QUV weathering test
for 600 hours and the results and physical properties, before and after exposure, are
given in Table 17. Also given are the average properties for the control
formulations of these examples and Example A.



Physi cal Properties, Before QU Exposure Overall Density, pcf 47

44 45 45 Har dness, Shore A 87 -
i , j - 700
825 780 El ongation, % 90 - 70 65
75 Die C Tear, pli 105 - 125 135 120 QW
re Results Surface Appearance Medi um Medi um Li ght Medi um
dib,bl Chal k Chal k Chal k ‘Chalk . Chalk NIR Val ue -
24 2.1 4.1 3.1 PRysdgal Properties, After QUIV Bxposwe
TensHAE—StTENMYUIT,PSI = - 325 TO00"~ 910
El ongati on, % - -~ TABLE20 g 70 75
Di eCTear pI i ' - EXAMPLE 120 115 Exanpl es

PPP-TI T. These exanpl es ar e—-s+—m—|—a-r——t—e—E*a-na94—e-s—G—l—i—n-i | lustrating the
effect on chal king of increnentally renoving the pol ymW¢p&# yol from an
el astonmer 5 forml ation gemai And@ | toapd repl acin d“pmy_\gthapolyol

cont ai ni ng no p0| yner . The -5 bhasic formilation. s th\/\n L0 _Table 21 -as
Exanpl e PPPPhYFEg Eg:rﬂ#m# yol PP-3 was replaced incrementally with™n
equal anount 8 yol P-1. The chain extender conponents,

di et hyl ene gjvy@@be@ngd ptr 4, wape increased glightly w thys ncreasing | evel's
of base pol , to maintain an el astoner of about the 10 same

har dness Ieé@r‘dﬂewﬂ%f'ﬂ‘oceduré@ described i8 Exanpf®s A 8nd 1-5 were used.
10 The bl aclj-e,eshggt}&gﬁr?spl aqugg Wwere_exposqp i n tige QU geat hering test for

600 hours and the results and physi cal propertles before and after exposure

are given i Klonggsion, %21, 25 90 — 65 1,563, 029
25 TABLE 21 PPP . QQ _ RRR TTT
Pol yner / pol ydoi%ﬂ@@h 195 g5 47 1B37.0 1% }@58 32.8
16. 2 Pol yol QPN_IExposure Results - 16 8 o .2 49. 2
648D|ethy ext e 3. 55 00
10. 59 igpé&ﬁ%‘f P- 4“3‘;;5,;“ Medium ~Light ﬂ“’éaﬁ‘h‘ﬁ};‘m 6.59 - -
7.0 : 7 41 BP- 9 2.0 -
NIR Value - Prepol ynmer —+ socyaiddt e Pl 318, | rddex :
105 Pol yer % PP-3 + P-1 : : 100 80 *
60 /ngr:&iﬁes’%& ysical Properties, Before QUV Exposure Overall
Density, pct 41 41 40 45
Har dness, SHgpsie ftrength, pm — 36D — 889 1000 B8 86
91 Tensile Blongighy Psi. — 940 50 . 780 499 - 94685 . 605
815 El ongation, % 75 70 85 85

90 Die C Tear, pli - — 1o 120 115

Examples PPP—TTT.

These examples are similar to Examples C—-I in illustrating the effect on

chalking of incrementally removing the polymer/polyol from an elastomer
5 formulation containing it and replacing it with a polyol containing no polymer. The 5

basic formulation is shown in Table 21 as Example PPP, The polymer/polyol PP—3

was replaced incrementally with an equal amount of the base polyol P—1. The

chain extender components, diethylene glycol and P—4, were increased slightly

. with increasing levels of base polyol, P—1, to maintain an elastomer of about the
10 same hardness level. The procedures descnbed in Examples A and 1—5 were used. 10

The black elastomer plaques were exposed in the QUV weathering test for 600 .
l_;_og{s aznld the results and physical properties before and after exposure are given in
able




Die C Tear, pli 160 145 140 130

155 QUV Exposure Results Surface Appearance Heavy Medi um

Li ght————Ps-ee—————DeHlad—Chalk Chal k Chalk Surface
Surface N R Val ue 8.7 1.6 1.3

0.6 0.6 Physical Properties, After QUV Exposure Tensile Strength,

psi 11020 875 735 805 795 El ongatiop?./ -
% . 85 85 . 65 . 95 80 —
Di eCTeaMpl i2s ' . "~ 130, 1,563,095 - 110 100 25 -

115 Exanples UUU, 24 and 25. To three pollﬁﬁﬁrzhpol yol composI{Ions each
conprising 85.34 parts of pol yner/pol yol -2, 8.53.parts diethyl ene
glycol, 5.98 parts of polyol P-4, and 5 0. 15 pexaMpiEebutyl tindil aurate
catal yst were added 2.0 parts of bormbtgck—ast onpPr+sSi—14%¢
carbon bl ack in polyol P-1 and, rgg] ecti véﬁ@ 0, Oigﬁand 15%9 partsTEﬁr
DFR- 121, a mopsi¢epollipehased fromgiuapahoeghem calg Sonpanyzgnd beljgaved to
contai h certajn 2 weight percent of a 2,2-diferrocenyl propane pol yner as

pr epar ed~pufS8fi—t o Preparation I—di scl ost i n U. 8.2 pat ent#93, 927, 588
(Col's. 5 10 Diethyleda@lyedi extditier Pal ancg s9f DRF-glgl is goghl oro-igagaf fimyhi ch
shoul d*have no effect 10 on the weat hering-induced chal king of the final
pol yur et han®obpBstbner, al t hough t 88 preci $59 denti 1§ of thd4thl or of#affin
conponent hgp npt been determ ned. ,fhe proportion of _
2, 2-di ferrocenyl propane pol ynmer in“each pol yner/ pol yol 26
1,563, 029  Prepolymer isocyanate PIC—8, 26 conposition thus cones to

about 0, 0.011M8% 0.02 wei ght perclit, respectivel y—Each conposition was
heat ed to 1Q@Qiygegsdnl, k-o@dtd then mxed with a stoichionmetric amunt plus 5%
excess (i.e.,PR—3uPHIici ent anmounti1opo provige a pol gur et hangaghavi ng #n i ndex

-th

of 105) of B,Ee. Qol fi S anate conposition PIC-8. Mxing was 5
acconpl i she Rf B i xer. The liquid urethane m xes were poured
into 5 hea ——{err] x 6" x 16" al um num pl aque nolds in

suf ficient Qverall Densisy, ped for m pl agdes of adlout 45 gprcf densdoy. The 45i ni shed
m crocel | ul @Lar&ggt arrLeAeI ast omer gls ques. ware renoyed fromthe nold in 5

m nut es. Each contained 0.2 wei ght™ percent®’carbon ack. TH pl aquegé wer e
subj ect ed t TedslOStrdngehysi QUV 10  940weat hepgong exp@ssire at gope fol | 18 ng
cycle: 8 hrg uv. light at 1200F. followed by 4 10 hrs. .condensing hum dity
at 100 degr &P EEO™Ia condition of ®he vveat'ﬁ%red pl 8yues wds eval uat98d
visual | y andieolredripietrically, angothe regsl ts argqg abul atiggl i n Taplse 22

bel ow. The pl aaues of Exanples 24 and 25 showed no chal ki ng. TABLE 22
Ferrocene _ 8121, Pol yner, -Pol yner, Surface Exanple

w. % ' \gﬁréac%ppearang%w . % War anﬁfediuml R %@lﬁﬁe UULlSulle DlQlled
. a

0 al ked- Chatk 2 24Chalk Surfade- O1 Surface
0. 007 Tmﬁ of 2.0 chal k 25 1.0 0.02 0. 014.
No chal k a8« n pol yrmer/ pol y87 compodi®ti on (alpbr oxi me®&) ** | A6f i nal
pol yur et han@hglcaiFréperies, (AFRPQOY Mate) 15 _ WHAT WE CLAIM | S: -
15 ' Exposure
Tensile Strength, psi 1020 875 . 735 805 795
* Elongation, %, . 85 . 85 65 95 80

Die C Tear, pli 130 125 110 100 115

Examples UUU, 24 and 25. -

To three polymer/polyol compositions each comprising 85.34 parts of
polymer/polyol PP—2, 8.53 parts diethylene glycol, 5.98 parts of polyol P—4, and

S 0.15 parts dibutyltindilaurate catalyst were added 2.0 parts of carbon black paste 5
comprising 147, of carbon black in polyol P—I1 and, respectively, 0, 0.5 and 1.0
gar_ts of DFR—I121, a product purchased from Arapahoe Chemical Company and
elieved to contain certain 2 weight percent of a 2,2-diferrocenylpropane pol);mer
as prepared pursuant to Preparation 1 disclosed in U.S, Patent 3,927,881 (Cols. 5

10 and 6). The balance of DRF—121 is a chloro-paraffin which should have no effect 10
on the weathering-induced chalking of the final polyurethane clastomer, although
the precise identity of the chloroparaffin component has not been determined. Tﬁe
proportion of 2,2-diferrocenylpropane polymer in each polymer/polyol



1. A polyner/polyol conposition which is convertible by reaction with a
pol yi socyanate to a pol yurethane, the polynmer of the pol yner/polyol being
—dispersed in the polyothereof and being -made-from-one—or—nore polymerizable
et hyl eni cal |y unsaturated nononers, wherein the pol yner/pol yol conposition

20 I ncludes a netall ocene consisting of ferrocene, a ferrocene
(vative, cobaltocene 20 or nickelocene. 2. A conposition as clained in
i\n | wherein the polymer of the polymer/polyol has been fornmed in situ
2 of .3 A Pnrrpncli’ 3 as clained in claiml or26c] amfi 2
ei Nt hecdipositibPhad\@nieStoZBout 0, 0.6186 DOE REEht peRBR| LHEQNEY Hacki Ckel ocene.
25 4. A conpuspositionwasheaied tori9°F.rand then owigedofitht higoiphianedé agount-ai N5 wher ei n
t he nmetall ogié?]?? F’Scf‘:&é‘r%@gp é‘i‘&r?l}gmll%“ pre;srémqul:;yr gandgfdex r om 0. 035 to
2.5 Wng_ht &b éﬂﬁg %Sp 2 lgth?my@% ltﬁglggeilgn f il we R méﬁﬁa”e- 52 A
conmpositi onhéasedOlt SO°RRG” k 6 ¢ 162 lafinlinudd plaqi! Bl uf?ruaffﬁieﬂ:& atitte k@l | oc€ne is a
30 fer r@crenldaqslf-‘f gﬁﬁlbountﬁ psf itye 'he| fimished awicroeeflulaf ufethmne 0. 007 to 0.7
T e S b pane, o A
CONPOSjpt | ONw@hehmgbAPBSure & the FBllowi T Jih%lh RIIPFaowe@by e i a>2,2-
di f er r ocenyhnsr copdensing blnyidity at [00°F)\ The einaiitioni of theav@eathkered piaduds wasjny one of 't he
precedi ng cg‘%?l“ﬁﬁlflhivﬁ?ﬂ‘éidpﬁ%’lanmlﬁvgggis daleg t{llermﬂl% edabulgiqdinTableRyol as a chain
extender. PcioW. Theplaques of Examples 24 and 25 shoged g0 challing,) it j on as clained in
claim7 wherein the chain extende{_ #f ﬁg aromatic or aliphatic glycol. 9. A
conposition as clained in any one APLE precedi ng cl ains wherein the
amount of polynmer dispersed i RertdegnePOlF¥@bcehes from 4 to 50 wei ght percent
based on 40 t he WMRERyRR21,0f Polymex; onRofynter,0N. Surface _

40 10. A conp&empleon - %f ai meWt-val cl ammig* whAppsarenct e NERYalue  of pol yner

di spersed in tggypol yolgis Tromng 15 0o Jpy wel gn&hdﬂqferdcent pssed on the weight
I'n

of the conposition. 11. A conposition as claine any one of the

precedi ng cl ai 4 wher ei®5 45 0.Hol yner0.®Wdnpr i Tase gfol yne2.d zed

acrylonitrile. : 45°hek A" conposition’as
clainmed in any 3ne of cleins | g@. .10 wWopigi n tReckad ynerio - 26
1,563, 029 — ——26—coRpesHen—thus cones to

about 0, 0. Q¥Intpolyfe@dlyotaptosiier Geproximasspect i vel y. Each conposition was
heat ed to 10bindéngl eelyyrethans slastomar (#pproximaie) h a st oi chi ometric amount plus 5%
excess (i.e., a sufficient amount to provide a pol yurethane having an index
of 105) of the re_{:)ol ner isocyanate conposition PtC-8. Mxing was 5
acconp®i shed u?ﬁ}%ﬁ" @G%Iﬁ%ﬂ%ﬁ'msxer.w'[c e liguid utethane m'txes wet®e poured

I nt 0 5 heaﬁaglgisé t%g ol mﬂ&%c ?o?%ner%?of‘ﬁe é%?mx' lmelEllgue ol d.s In
sufficient dispérsedtin 6t golyol hEGOMUnd Being mabe bR bhe 6PmBfelpolimiedzabl. The fi ni shed
m crocel | ul ath{bniealhawmateﬂaadtlpmepl aggin ﬂnrmlmdpal;fnf mpesitioae nold in 5

mi nut 9. Eag}f gﬁ%‘ﬁ;‘ﬂ@&"ﬁ.°2“%1‘&ﬁ‘1f°’f96F‘t?e‘hﬁe"ewbéﬂﬁlvﬂvad’r@ba@h@epI ag¥es were
subj ected to 19 “Bai;gosiﬁ%mﬁmea i QAL WhrelX BROHIEG! of lig T Ol | 0w ng

rs

cycl e: 8 hr polytoké/dolyghhas dieenldfedn sinpinl thevpalydd thedeof.10 condensi ng

humi diﬁsy at 5 %8%41@9! t%n ﬁsﬂﬂvﬁn n?drlemi bar @#imtmevvé;aﬂlhmemﬂothaiques ¥£s
eval udted v .250 iti &-gﬁ o 2 ohe of (A0 ﬂ;a e ulths ar&tabu ted in
Tabl e 22 behewillocthé€ isTerdstemSandlis s'g'ﬁgﬁﬁﬁ aéﬁu 'eﬁ frg:g 8 nsl)s ¥e ) reﬁéglf%hal king. TABLE
22 Ferr ocengercént brsed ®ndhe weight of the final polyurethane.
5. A composition as claimed in claim 1 or claim 2 wherein the metallocene is a A
30 ferrocene polymer and is present in an amount of from 0.007 to 0.7 weight percent 30

based on the weight of the final polyurethane.
6. A composition as claimed in claim 5 wherein the ferrocene polymer is a 2,2~
diferrocenylpropane polymer,
7. A composition as claimed in any one of the preceding claims including a low
35 molecular weight polyol as a chain extender. 35
8. A composition as claimed in claim 7 wherein the chain extender is an'
aromatic or aliphatic glycol.
9. A composition as claimed in any one of the preceding claims wherein the
amount of polymer dispersed in the polyol is from 4 to 50 weight percent based on
40 the weight of the composition. 40
. 10. A composition as claimed in claim 9 wherein the amount of polymer
dispersed in the polyol is from 15 to 35 weight percent based on the weight of the
composition.
11. A composition as claimed in any one of the preceding claims wherein
45 polymer comprises polymerized acrylonitrile. 45
12. A composition as claimed in any one of claims 1 to 10 wherein the polymer



e e ookl

DRF- 121, Pol yner, Pol yner,  Surface Exanple w. 9%
w. 9% * Appearance N R Value UUU ™™ 0 " 0 - Li
Chal ked 4.2 24 ' 0.5 0.01 - - 0.007 Trace of

0 chal k 25 1.0 0.02 0.014
% | ymer / pol yol conposition (approximate) * In flu“mmﬂ“m ml'm“‘ el ast orrer
( pproxi mate) 15 WHAT WE CLAIM | S: -
1% 1. pol ymer / pol yol conposition which is convertlble by reactlon with a
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ues Wlre retiovel [rom the miinutes. Each contairie
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nposition as cla| ncfalm or clalm ere Int netal |l ocene is a
ferrocene polyner and is present, l*ri_:[ n anmount of from 0.007 to 0.7
tght percent 30 based on the weight 0 e final polyurethane. 6. A
nposition as claimed in cI ai m 5 Fehvecene n Fdimcémer r ocene pol yner is a 2, 2-
f errocenyl pr Opa%ﬁ@ﬁal ynBRF—121, o B‘d i t Polimers c| Surfacel in anp one of the
ecedi ng cl ai ms_i el g nqwé bow 33" nol ¥ctlar ARRARICHAVOYANS a chain
t ender. Uuu 0 35 80 A conpiaBlelii On agp clained in
aim7 wherein the_chain extender is an aromatic or aliphatic glycol. 9. A

mposition as clai Ad in afy one of%he pr8&ing %5 whek@in the |

punt of polyner dispersed in the polyol is from4 50 wei ght percent v
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10. A corrp05| T on_as crarnmed T crarmrwerermthe—anount—of—7pol ymer

spersed in the, ﬁ’ol?g yimer{polyplr compesitiandagmoxigdteht per cent based on the weight
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14. A conposi t | orlz & §itich ad) chityedORE cRim tIh@héreACAE fillynser adfNthei NCl udi ng
polymer/polyol has been formed in situ in the polyol thereof.
3. A composition as claimed in claim 1 or claim 2 wherein the metallocene is
25 ferrocene, cobaltocene or nickelocene. 25
4. A composition as claimed in any one of the preceding claims wherein the
metallocene is ferrocene and is present in an amount of from 0.035 to 2.5 weight
percent based on the weight of the final polyurethane.

5. A composition as claimed in claim 1 or claim 2 wherein the metallocene is a }
30 ferrocene polymer and is present in an amount of from 0.007 to 0.7 weight percent 30
based on the weight of the final polyurethane.
6. A composition as claimed in claim 5 wherein the ferrocene polymeris a 2,2 '

diferrocenylpropane polymer.
7. A composition as claimed in any one of the preceding claims including a Jow
35 molecular weight polyol as a chain extender. 35
8. A composition as claimed in claim 7 wherein the chain extender is an
aromatic or aliphatic glycol.

. 9. A composition as claimed in any one of the preceding claims wherein the
amount of polymer dispersed in the polyol is from 4 to 50 weight percent based on

40 the weight of the composition. 40
10. A composition as claimed in claim 9 wherein the amount of polymer
dispersed in the polyol is from 15 to 35 weight percent based on the wengl'x,t of the

composition.

11. A composition as claimed in any one of the preceding claims wherein

45 polymer comprises polymerized acrylonitrile. 45
12. A composition as claimed in any one of claims 1 to 10 wherein the polymer



catal yst for the pol yurethane form ng reaction. 15. A conposition as
clainmed in any one of the preceding clains including a pignent. 10
16. A conposition as—chai-ABa—i-t—eta-r-tb—rhere-—the—pgrent—-s—ablack — 10

col oured. pignent. 17. A conposition as clained in'claim16 wherein t

pi gment is carbon black. 18. A conposition | i | ai m 15
the pigment is a dark red pigment. 15 . a@ Dm‘i jiﬂﬂm on as
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cobal t ocene ¢atalyst dtdheopalyuccthang forming reactiop.3 A coppositi o s clainmed in
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amount y@f fr A3oniposiflon’ ad\Rhiglbd i ElaiRE S whasiadhdpighbit iveib@iok of e final
pd yur et hanecol@uted gigmemposi tion as clainmed in claim?22 wherein the

mét al | ocene i s H-A&pmppsitign  claimyj 6 whiersinthe pigmentis garb Kt of from
0.007 to O. 7p%tglgﬁt°°5'8f”é‘é°ﬁt Stgimed in ¢ é‘ég;g“”:g"ﬁ“ é%"u“é’ﬁ?“%‘t’e final

pol yur gghane. ~ 19. A composition as claimed in claim 1 30bsthntiallp mOhgeéisbeforon asix| ai med
in claim?24 désenibedn t he ferrocene polyner is a 2,2-diferrocenyl propane

pol ymer. 26. 4 cé‘b&ﬁgﬁﬁ% O';ﬁagpgﬁﬁyz;lﬁmaﬁwbﬁt@%x & frRgbgore o 25

i ncluding a blI'oy,ng BiitionSas claimed in cléife 1AubRMBRR hi Atemberreai Med in any
one of 20l ai nelestélbddain Baample R4ioi Bxpmple 35 pi gnent. 28. A conposition s
claimed in claj mﬁfgﬁg‘gﬁy%@; Q?n.w%xsmomgﬂz!amm%ﬂogﬁgmnt. 29. A
composi i on 48R kAR R PR R B e Hlon bl ack. 40
30. A conposinickélBeeas. cfal med I1n clarm27 V\f"lerel n the prgnent 1s a dark red
4Q pigsnt. 31. 2hAcompositioniag elaigied bida’imé(i)jwmqeintbaimtaﬂ@cewbmpgnieal ly2;s

hqr ei nbef or.e ¥ ‘%g{:?a}?él?y:;‘e#d;‘;%%fé?%?ﬁ“é? -Dreigh eersent Rassdonthe weightne conpri si ng

reacting a m XUb4 6 %emposition HSidimed ¢h Cigin 22 RALREME %téiﬁl:qn@qmosi tion as
clsai med i n amstrosere pofymet aidris‘gbsehﬂn ad amekint efifebn{ 110072610.Dwejgitipercet| yi socyanat e,
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(a) a pol ynmer/ pos. Wogipbsition)as clbimed thewny 6ne? tiinBQE W3 Hchudibg ablowinged i n 50
any one of clagenys 22 to 3 1, in_the presence Of'ﬁéé:%?a catal yst for the

reacti @ of (a)27-5b camersition asgiaimed igetny pye of cfsf N Relpding ar et hdhe

conprising r 8. AomhpBditich 46 SaifRE R dafth FEwh e khehighttnY iR bladkQokb@led COMPOSI i ON
as claimed i pigareyt. one of clainms | to 21 and (b) a pol yi socyanate

conposition as .imoﬁsi?nah«;laimn@h{@taim ‘ngme igment isicarbp black: resence
of (c) @ catgy i}. EMRORon 5. AAI 518 2§ WAFHE (b piement s 2 Sark e 455 35, A
net hod as cl dl nqt; é\rboaﬂausimeasoaaiﬁiealiﬁrma?ﬁ 120suBétanMay @4 MereidBefor@act i on
escribed.
32. A method of producing a polyurethane comprising reacting a mixture
45 comprising (a) a polymer/polyol composttion as claimed in any one of claims 1 to 21 45

axfu} ()b) alz t:))rganic polyisocyanate, in the presence of (c) a catalyst for the reaction
of (a) to (b).
33. A method of producing a J:olyurethane comprising reacting a mixture
comprisin% (a) a polymer/polyol and (b) an organic pol fisocyanate as claimed in
50 anz«i (()lr;)e of claims 22 to 31, in the presence of (c) a cata
an .
34, A method of producing a polyurethane comprising reacting a mixture
comprising (a) a polymer/polyol composition as claimed in any one of claims 1 to 21
and (b) a polyisocyanate composition as claimed in any one of claims 22 to 31 in the
55 presence of (c) a catalyst for the reaction of (a) and (b). 55
35. A method as claimed in any one of claims 32 to 34 wherein the reaction
mixture includes a blowing agent and a foam stabiliser.
nl 3?’ A method as claimed in claim 35 wherein the blowing agent is methylene
chloride. .
60 37. A method as claimed in any one of claims 32 to 34 wherein the reaction 60
mixture includes a pigment.
38. A method as claimed in any one of claims 32 to 34 substantially as
hereinbefore described.
39. A method as claimed in claim 32 substantially as hereinbefore described in
65 any one of Examples 1 to 23. 65
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m xture includes a blow ng agent and a foam stabiliser. 36. A nethod as
claimed in claim35 V\/nerel n the bl ow ng agent i s nethylene chloride. 60
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