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agai nst degradation by the liquid stabili zZer, Pi‘dritshd -t & aged .........
pol yur et hane foam obtained fromthe stabili ze'wfpoT ye‘t her PusolByolo paybd e ...
particularly, the invention relates to the abnlzatl@n*df polyyeider.....
pol yol s enploying a liquid stabili-zer conp t| ori-¢ont aiwkngh.atompddir-e. o
mono- and di-  al pha methyl styrenated di phenyYdniie8EamdrT nhi biting

scorch in.flexible and seniflexible polyuret hane f oans nmade from—the—-

stabi |l i zed pol yether pol yolssmsn.zzm POLYB‘ﬁ!mGthIl!be.dAdehenyl am nes of the
general forml a: : R2 and R[err]

I s phenyl ;.'.,\ SSRND o ',‘e m:“\“; , R[err] and R[err] S phenyl t he

remaining R s p-tolyl, neo
2- phenyl i sobut y! , are"'a?iécli8§éﬁ"¥‘ﬂ‘ elatesy Ngg g‘éﬁ)‘i‘%"ﬁ 505, 225,

3,649,690, 3, ebfipddftich,/ b 4/folPetindr Pyl i&ib£5hﬁ|chgaixﬁt944 492,
gztcroirjgztnlttsubggtg%e protb?cnﬁ“ Mié @é{bir%rz%(}”ﬁb 9 99?%‘?[‘3’% ¥ I g{/v 2
ol efi ni ¢ unsaP@r¥uFethang [foam &? b@ﬂ’ I%? ‘h%&t‘bi ized polye
acrylonitril epbayatli eneord partdcpdayly) sthe invention relates to the
stabilization of polyether polyols employing a liquid
stabilizer composition containing a mixture of mono- and di-
alpha methyl styrenated diphenylamines and inhibiting scorch
in flexible and semiflexible polyurethane foams made from
the stabilized polyether polyols.
Substituted diphenylanines of the general formula:

CoE f"f,wherem at least one of R,, R, and R, is phenyl and at least
. , i orie of. R,, Ry and Ry is phenyl, the remaining R’s being
T methyl, phenyl , p-tolyl, neopentyl or 2-phenylisobutyl,
“are disclosed in U.S. Patent Nos. 3,452,056, 3,505,225,
*3 649 690, 3 666 716, 3,751,472, 3,758,519, 3,781,361 and
3,944, 492. Such substituted diphenylamines and their
) -combinations are useful as antioxidants for the protection
. of - polymers having ‘relatively low olefinic unsaturation such
------ as: lpo"lyalegg.ns and acrylonitrile-butadiene-styrene polymers
and other polymers such as polyamides, polyesters and acetal
resins and lubricant compositions. No mention is made in
any of the foregoing patents of the use of such substituted

’ ot : ”:,1 £
D 3



[

and ot her pol yners such as pol yam des, pol yesters and acet al resins and
| ubricant conpositions. No nention is nmade in any of the foregoing
patents of the use of such substituted 2
di phenyl am nes as stabilizers for polygther polyols used in the production
of pol yurethane foans. Czech Patent No. 261, 547 discl oses a
stabilizer conposition, useful as an antioxidant and heat stabilizer for
rubber | atexes, polyolefins, polyam des and oils, which consists of a

m xture of from about 3 to about 55 weight percent of a nono-al pha nethyl

styrenat ed di phenylam ne, i.e., 4-alpha, al pha-dinethyl benzyl diphenylam ne
whi ch may be f.epr Y, 2 hahe€ fr om
About 45 to Sjanerayingagiad VEal1zhEE ot Fol dnerbblyote wEHE f

di phenyl ani n&he produgtion pf RAUFELEAPBHEC}PHet hyl benzyl )~ di phenyl ani ne
whi ch may be represent edebl pdwerti NeGt 363, 54Drdidclosdscar ktabilizer
composition, useful as an antioxidant and heat stabilizer
for rubber latexes, polyolefins, polyamides and oils, which
consists of a mixture of from about 3 to about 55 weight
percent of a mono-alpha methyl styrenated diphenylamine,
i.e., 4~-alpha, alpha-dimethylbenzyl diphenylamine which may
be represented by the structural formula:

CH,
1
AL D
i H
CH,
and from about 45 to about 97 weight percent of a di-alpha

methyl styrenated diphenylamine, i.e., 4,4'~bis-(alpha,

alpha-dimethylbenzyl) diphenylamine which may be represented
- by the structural formula:

cH, cH,
N
L oL OO
CHy (K,

Czech Patent No. 261,547 does not disclose the use of this
mixture as a stabilizer for polyether polycls or for
polyurethanes manufactured from such polyols.
NV ON

The liquid stabilizer composition that is the
subject of this invention is of particular importance to the
polyether polyol/flexible polyurethane industry due to the
improved scorch inhibition, hydrolytic stability, color
stability and increased performance that the stabilizer
provides. Moreover, environmental concerns and



Czech Patent No. 261, 547 does not disclose the use of this mxture as a
stabilizer for polyether polyols or for polyurethanes manufactured from
such pol yols. SUMVARY OF THE | NVENTI ON The liquid stabilizer
conposition that is the subject of thys invention is of particular

I nportance to the polyether polyol/flexible polyurethane industry due to
the inproved scorch inhibition, hydrolytic stability, color stability and
i ncreased performance that the stabilizer provides. Mreover,
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consi derations of product safety mlitate against the use of
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foams made fro@ki?& g@iﬁf&f;ers currently in use but which comes in liquid
form. Among the advantages of a liquid stabilizer
composition is the ability to use metering devices for its
addition to polyols thus helping to ensure the use of
consistent amounts of stabilizer composition which in turn
leads to improved consistency of the polyurethane foams made
from the polyols.

It would therefore be advantageous to provide a
liquid stabilizer composition for polyether polyocls employed
in the-production of flexible and semiflexible polyurethane
foams that provides increased scorch protection for the
foams, allows the foams to be produced at higher internal
temperatures and eliminates the use of CFCs without
adversely affecting the properties of the foams.

Accordingly, it is an object of the present
invention to provide a liquid stabilizer composition for
polyether polycls which provides a high level of protection
against oxidation, scorching and discoloration in
polyhrethane foams manufactured therefrom. The liquid
nature of the stabilizer composition offers the advantages
of reduced handling, accurate metering directly into the
polyol, reduced processing time and reduced worker exposure.

It is a further object of this invention to
provide a liquid stabilizer composition which eliminates the

bt




It would therefore be advantageous to provide a liquid stabilizer

conposi tion for polyether polyols enployed in the-production of flexible
and seniflexible polyurethane foans that provides increased scorch
protection for the foans, allows the fgans to’ be produced at higher

I nternal tenperatures and el ininates the use of CFCs without adversely
affecting the properties of the foans. Accordingly, it is an

obj ect of the present invention to provide a |liquid stabilizer conposition
for polyether polyols which provides a high |evel of protection agai nst

oxi dation, scorching and discoloration in polyurethane foans manufactured
t herefrom Theukéqmt cernciironmentaldy bazdxdowse CRCsThesetotur®flsaids ihhe

advant ages of g%n@%ﬂ%ggcyaﬂ%me 13 directly int o the pol yol ,

reduced proceSS|n ced wor Ker exposur e. is a
further object of this i¥kd® FGﬁltlo‘ﬁ?W%é’%ﬁqtq&F‘-dtbiibﬂ‘fﬁi@o#ﬁos| tion
whi ch elim nat povide a flexible polyurethane foan producﬁ-nade ntﬁi the
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SprEes ance orCyEabflisatin of otidk BAthASEs WL peCbol PiuidURIL, O 15 the
acrylonitrile- BGFHEPE#EF%#%HhQﬁSdﬁepﬁoP ﬁ%ﬂ%ﬁ taTpelymers, polyvinyl
chlorides, polyesters, cellulosics, etc., against
degradation employing the liquid stabilizer composition
herein.

These and other objects are achieved by the ligquid
stabilizer composition of the present invention which
comprises a mixture of 4-alpha,alpha-dimethylbenzyl
diphenylamine and 4,4’-bis-(alpha,alpha-dimethylbenzyl)
diphenylamine.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The individual components of the ligquid stabilizer
composition herein can be made by reacting alpha-methyl
styrene and diphenylamine, a procedure for which is
described in Example 1, infra. In general, the mole ratio
of the 4-alpha,alpha-dimethylbenzyl phenylamine to the 4,4’~
bis~-(alpha,alpha-dimethylbenzyl)diphenylamine can range from
about 1.4 to about 20 and preferably from about 1.5 to about
10.

The diphenylamines of this invention can be
combined with one or more other known and conventional
stabilizer materials, e.g., phenolics, phosphites, etc.,
provided the resulting stabilizcr‘composition_renains
liquid.



chl orides, polyesters, cellulosics, etc., against degradation enploying the
lLiquid stabilizer conposition herein. These and ot her objects are
achieved by the liquid stabilizer conposition of the present invention

whi ch conprises a m xture of 4-al pha, akpha-di‘net hyl benzyl di phenyl am ne and
4, 4' -bi s-(al pha, al pha-di net hyl benzyl) di phenyl am ne. DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS The i ndividual conponents of the liquid
stabilizer conposition herein can be made by reacting al pha-nethyl styrene
and di phenyl am ne, a procedure for which is described in Exanple 1, infra.
In general, the nole ratio of the 4-al pha, al pha-di net hyl benzyl phenyl am ne
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known and conPbapPdnapctadanyl 3eS-gartrhutsl-4-hydropnbydreeinnanatsmhi t es,
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3, 5-di - t - but ymethiy}d6ekybytyiptiencdynasd the like. The phenolic can
2,2' -ethyli degehesal #yopéi predurit/ inhene! sta¥iBizer composition in an
amount of from about 10 to about 90 weight percent,
preferably from about 30 to about 70 weight percent and more
preferably from about 50 to about 60 weight percent.

Phosphites that can optionally be added to the
stabilizer composition of this invention include phenyl
diisodecyl phosphite, tris(nonylphenyl)phosphite and, more
recently, tris(2,4-di-t-butylphenyl)phosphite which has
become an industry standard for maximizing hydrolytic
stability. Where utilized, the phosphite can generally be
present in the stabilizer composition in an amount ranging
from about 0.5 to about 10 weight percent, preferably fronm
about 2 to about 8 weight percent and more preferably from
about 2 to about 5 percent. Triisopropanolamine can be
included to increase the hydrolytic stability to the
foregoing phosphites.

As previously indicated, the liquid stabilizer
composition of this invention is particularly useful for the
stabilization of polyether polyols, primarily from
degradation resulting from oxidation. Polyether polyols are
well known in the art and are obtained by reacting
polyhydric alcohols, e.g., those containing from 2-8
hydroxyl groups such as ethylene glycol, propylene glycol,
diethylene glycol, 2,3-butylene glycol, 1,3-butylene glycol,
1,5-pentane diol, glycerol, trineﬁhylolpropane,




met hyl enebi s(4-et hyl -6-t-butyl phenol), 2,2'-nethyl enebi s(4-

met hyl - 6-t - butyl phenol, and the |ike. The phenolic can generally be present
in the stabilizer conposition in an anount of from about 10 to about 90

wei ght percent, preferably from about €0 to about 70 wei ght percent and
nore preferably fromabout 50 to about 60 wei ght percent.

Phosphites that can optionally be added to the stabilizer conposition of
this invention include phenyl diisodecyl phosphite,
tris(nonyl phenyl ) phosphite and, nore recently,

tris(2,4-di-t-butyl phenyl)phosphite which has becone an industry standard
for maxi m zing hydrolytic stability. Were utilized, the phosphite can
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polyether polyol in an amount sufficient to impart an
appreciable stabilizing effect. In general, this amount may
vary from about 0.1 to about 2 weight percent, preferably
from about 0.2 to about 1 weight percent and more preferably
from about 0.4 to about 0.6 weight percent by total weight
of polyether polyol. Where the polyether polyol is to be
employed in the manufacture of a polyurethane foam and
stabilization of the polyol is not in issue, the stabilizer
composition can be added to some other component of the
polyurethane-forming reaction mixture, e.g., to the
polyisocyanate, the prepolymer, the foaming agent, etc., or
to the reaction mixture once formed, rather than to the
polyol. In this case, the foregoing amounts of liquid
stabilizer composition calculated on the basis of the total
polyether polyol component can be utilized.

Any suitable organic isocyanate which is capable
of réacting with a polyocl to form a polyurethane can be
employed in preparing the foam. This includes diisocyanates
and polyisocyanates, e.g., triisocyanates and polymeric
isocyanates. Due to their commercial availability, the
polymeric isocyanates and tolylene diisocyanate are
preferred. The latter, the use of which is more preferregd,



triethyl ol propane, sorbitol, pentaerythritol, and m xtures thereof, wth a
1, 2-epoxi de, e.g., ethylene oxide, propylene oxide, butylene oxide,

cycl ohexane oxi de, glycidol and m xtures thereof. The preferred pol yet her
pol yol s. contain from 2-4 hydroxyl groups and’are obtained by reacting one
or nore pol yhydric al cohols having a |Ii ke nunber of hydroxyl groups wth
et hyl ene oxi de, propyl ene oxi de, butylene oxide, and m xtures thereof.

The liquid stabilizer conposition is added to the pol yether polyol in an
anount sufficient to inpart an appreciable stabilizing effect. In general,
this anount may vary fromabout 0.1 to about 2 wei ght percent, preferably
fromabout 0.2 to about 1 weight percent and nore preferably from about 0 4
to about 0.6 wangbe suppbhedpin ttheqfoymi gfitanfigenerdchaixpurg®f alpute t he
pol yet her pol el weSgh® Percent Qed ,iyhibbRertand aicute 201 waight peridiane
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di i socyanat es pﬁﬁ?ﬁﬁ?l%g%go%gaﬁéf eg?l .rJ.t?‘g'PFi ?gﬁﬂflaﬂ}ﬁ‘{.}?s k% ‘Bg? gﬁ‘&?'i’fc
i socyanat es. [ire providel atcieast Akdutaa?l 6P| grgups IRemp dydrexyd group
i socyanat es angkdsint 99¢€ thel $OA¥EIGH ByBtAmR' CART éRcess T lidbcPanatde use of
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ompound can be conveniently employed; however, the use of a
large excess is generally undesirable due to the high cost
of the isocyanate compounds. It is preferable, therefore,
to employ no greater than about 1.5 NCO groups per hydroxyl
group, and still more preferably from about 0.9 to about 1.3
NCO groups per hydroxyl group.

In preparing the polyurethane foams, the polyol
containing the liquid stabilizer composition of this
invention is reacted with the organic isocyanate in the
presence of a foaming agent and a reaction catalyst. The
foaming agent can be any one of those known to be useful for
this purpose, e.g., water. The amount of foaming agent
employed can be varied within a wide range. Generally,
water is employed in an amount of from about 0.1 to about 10
parts by weight per 100 parts by weight of the polyol.

The catalyst used in preparing the polyurethane
foams can be any one of those known to be useful for this
purpose or mixtures therecf, including tertiary amines and
metallic salts. Typical tertiary. amines include N-methyl
morpholine, N-hydroxyethyl morpholine, triethylene diamine,

¥



7 can be supplied in the formof an isonmeric m xture of about 80

wei ght percent of 2,4-isonmer and about 20 wei ght percent of 2,6-isoner.

Q her typical isocyanates include 4,4'- nethyl ene-bis(phenylisocyanate),
3,3 -bitolylene-4,4"- diisocyanate, 8 - '

3, 3' -di met hoxy- bi phenyl ene-4, 4' -di i socyanat e, naphthal ene-1, 5-dii socyanate,
hexanet hyl ene dii socyanate, 1, 4-phenylene diisocyanate, polyphenyl ene

pol ynmet hyl ene i socyanate, etc. The anount of isocyanate enpl oyed in the
preparation of the pol yurethane foanms should be sufficient to provide at

| east about 0.7 NCO groups per hydroxyl group present in the reaction
system An excess of isocyanate conpound can be conveniently enpl oyed;
however, the use of a |arge excess is generally undesirable due to the high

cost of the is e n Ity r therefore, to enploy no
greater than a‘%'@%%q%.tl‘s ‘%&ggégﬁ l%e‘petretfsfya%re %&?f*ggﬁ% é1&1""@“&% |l nore
preferably frdwmimeshylaning, tbtethylapinen gtgupsTyRicad metalligr sapts
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stabilizer conpgsi,t.i 0 is_jovention is reac e 0 ni c
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wi de range. Ceneral | water is enployed in an anount of fromabout 0 1 to

about 10 parts-by %ﬂﬁf per 100 parts by weight of the polyal.
The catal yst used in pr&tadsnprefierred in dheapreparaticmrehdhey one of

those known t opdPyriséitineg Soahli 61 Pt GradtntTinleheSoh N6 aaip1dy @linding
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structure of the polyurethane foams. Typical of such
surfactants are the silicon-based surfactants as disclosed,
e.g., in U.S. Patent No. 2,834,748 and in the bock "Rigid
Plastic Foams" by T.H. Ferrigno (1963), Reinhold Publishing
Company. Other suitable compounds uszful as surfactants
include synthetic detergents such as oxyethylated nonyl
phenol and other ethylene oxide and glycidol-based
surfactants. Generally up to about 2 parts by weight of the
surfactant is employed per 100 parts by weight of polyol.

various additives can also be employed in

preparing the foam which serve to provide different
properties. PFillers, e.g., clay, calcium sulfate, barium
sulfate, ammonium phosphate, etc., can be added to lower
cost and improve physical properties. Dyes can be added for
color and fibrous glass, asbestos, or synthetic fibers can
be added for strength. In addition, plasticizer, deodorants
and flame retardants can be added.

The following examples are illustrative of the
invention.
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8 di et hyl ‘et hanol am ne, tetranethyl butane di am ne, trimnmethylam ne,
triethylamne, etc. Typical netallic salts include the salts of antinony,

tin and iron, e.g.,. dibutyltin dilaurate, stannous octoate, etc. Generally
speaki ng, the catalyst is enployed in @n anblint ranging fromabout 0.1 to
about 2.0 wei ght percent based on the wei ght of the polyol. It is

preferred in the preparation of the pol yurethane foans of the present

i nvention to enploy mnor. amounts of a surfactant in order to inprove the
cell structure of the polyurethane foans. Typical of such surfactants are
the silicon-based surfactants as disclosed, e.g., in US. Patent No.
2,834,748 and in the book "Rigid Plastic Foans" by T.H Ferrigno (1963),

Rei nhol d Publ i shing Conpany. O her suitabl e conpounds useful .as surfactants
i ncl ude synthetic detergents such as §§9§3¥§+hted nonyl phenol and ot her
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cal ci um sul f aifiveRBidnn sul f at e, ammoni um phosphate, etc., can be added to
lower cost and inprove e C3anRh8PEid4sSs d%’%is%@a@&daﬂ?eé’ deé¥ction
vessel equipped with stirring bar, condenser and thermometer
and dissolved in xylene (600 g). The solution was
constantly stirred and maintained under nitrogen atmosphere.
Filtrol 20X (585 g), a clay catalyst from Englehard Company,
was added to the solution and thereafter the mixture was
heated to temperatures ranging from about 100 to about 130°C
to remove water.

After the water had been removed, the reaction
vessel was cooled to 100°C. At this temperatura, alpha-
methyl styrene (1363.5 g) was added over a period of five
hours with stirring. The mixture was then stirred for
another hour at 100°C, cooled to 80°C and filtered to remove
Filtrol 20X. The mixture was stripped under vacuum and
under a vigorous nitrogen sparge to remove unreacted
diphenylamine.

The liquid reaction product was analyzed by gas
chromatography to contain 53.0 mole percent mono-alpha
methyl styrenated diphenylamine, 36.5 mole percent di-alpha
methyl styrenated diphehylamine and 0.5 mole percent
unreacted diphenylamine. Accordingly, the molar ratio of
mono-alpha methyl styrenated diphenylamine to di-alpha

methyl styrenated diphenylamine in the reaction product was
1.45,



color and fibrous gl ass, asbestos, or synthetic fibers can be added for
strength. In addition, plasticizer, deodorants and flanme retardants can be

added. The followi ng exanples are illustrative of the invention
9 This exanple illusigates’the preparation of a m xture
of nethyl-styrenated di phenyl am nes useful as a liquid stabilizer
conposition in accordance with this invention. D phenyl am ne

(1949.5 g) was placed in a reaction vessel equipped with stirring bar,
condenser and thernoneter and di ssolved in xylene (600 g). The solution was
constantly stirred and mai ntai ned under nitrogen atnosphere. Filtrol 20X
(585 g), a clay catalyst from Engl ehard Conpany, was added to the solution
and thereafter the m xture was heated to tenperatures ranglng f rom about
100 to about 130[err] Gy gat er had been

76s ST ] A S tenperat ure,

renoved, the reaction“ve
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stripped under v
relative molar concentrations and molar ratios of mono-alpha

methyl styrenated diphenylamine (MAMS DPA) and di-alpha
methyl styrenated diphenylamine (DAMS DPA)} in the resulting
reaction products were determined by gas chromatography
employing the method described herein.

A sample of each reaction mixture (0.05g) was
dissolved in methylene chloride (10 ml). Any clay in the
sample was allowed to settle to the bottom of the vial., The
instrument used was a Varian Vista Series 6000 with a 5
meter capillary column and FID detector.

. The program temperature profile used was as

follows:

Initial Temperature 50°C
Hold at Initial Temperature 0 min.
Ramp 1 Temp. Increase Rate 8°C/min.
Ramp 1 Final Temperature 300°C
Hold at Ramp 1 Final Temp. 10 min.
Injection Temperature 200°C
Ionizing Temperature 320°C

The GC integrator was programmed to ignore all
peaks before 3.4 minutes and to stop collecting data after
41.25 minutes.



under a vigorous nitrogen sparge to renove unreacted di phenyl am ne.

The liquid reaction product was anal yzed by gas chromatography to contain
53.0 nol e percent nono-al pha nethyl styrenated di phenylam ne, 36.5 nole
percent di-al pha methyl styrenated di phenyl aitine and 0.5 nol e percent

unr eact ed di phenyl am ne. Accordingly, the nolar ratio of nono-al pha nethyl
styrenat ed di phenylam ne to di-al pha nethyl styrenated di phenylamne in the
reaction product was 1.45. 10

EXAMPLES 2-13 AND COVPARATI VE EXANPLES 1-9 Exanpl es 2-13 and
Conparative Exanples 1-9 were carried out enploying the sane procedures set
forth in Exanple 1 but varying the anmpbunts of reactants used. The rel ative
nol ar concentrations and nolar rati os of nono-al pha nethyl styrenated

di phenyl am ne ( MAMS DPSheamikrblitierhafneahyle stas drgectedi phtoytimricr ( DAVS
DPA)" in the r [ ed
chronatograpﬁ?ﬁgh%:%@nhggfg 6¥]ﬂ¥ gzc$F%€t6$?égﬂH£1 THY Eéflovgnglnﬂ of
each reacti orPhHA%& Fhe %g?fvﬁls‘ oF| peaks rP‘?fEt‘H‘)ﬂignépEﬁPﬁ%‘Pﬂ%e (10 nl).
Any cl ay |r1tﬂuxem&ﬁphetmnesallomed to settle to the bottomof “the vial. The

instrument used vas a Y3phalnedifrktyenes (80P W t 1y 30O min.

diphenylamine (dpa) 13.1 min,
AMS dimers 14.5, 15.3, 15.9 min.
ortho-monostyryl DPA 20.7 min.
para-monostyryl DPA (MAMS) 23.7 min.
o,0-distyryl DPA 27.7 nin.
o,p-distyryl DPA 28.9 min.
pp-distyryl DPA (DAMS) 31.8 min.

The results of the analyses are set forth in Table
I as follows:



meter capillary colum and FID detector. The program tenperature

profile used was as fol |l ows: Initial Tenperature 50 C
Hold at Initial Tenperature O mn. 12 Ranp 1 Tenp. Increase Rate
8[err]C/ mn. Ranp 1 Final Tenperatdre 300 C Hol d
at Ranp 1 Final Tenp. 10 mn. I nj ection Tenperature

200 C | oni zi ng Tenperature 320 C The GC
integrator was programred to ignore all peaks before 3.4 mnutes and to
stop collecting data after 41.25 m nutes. One

mcroliter of sanple was injected into the GC either manually or by using
an autosanpler. The follow ng shows the order of the major peaks and their

approximate retention tines: al pha- et hyl styrene (ans)- 4. 00
m n. TABEEe Ry | aec r@rmim;s op THE mmcm 'HRODUCTS OF ExaMiMiEgli mers
14.5, 15.3, 158 y [PII] 20. 7 mn.
par a- nonostyryl DPA ( MAVE) 23.7 mn. o, O- - di styryl DPA
27.7 mn. o, p-distyryl DPA 2 8 MSlar Rl .
Mole Mole Mols MAMS ¢ Solid
Perceat Porcent Percens DPA/DAMS oOr
Exsmpls MAMS DPA RAMS DPA ~RBA_ —DPA_ Liauid
1 $3.0 365 (X 148 L
2 $5.2 38.6 12 1.6 L
3 646 333 0.1 1.94 L
4 63 36.0 ND 1.7 L
s 82 15.4 05 539 L
] 853 135 0.4 633 L
7 5.7 192 0.4 415 L
3 n7 26.2 0.4 r Xy L
9 66. 325 02 2,04 L
10 622 36.8 0.4 170 L
T 1.6 36.7 - 1.68 L
12 $9.3 389 - 1.54 L
13 64.5 343 - 1.85 L
Comparative
-Exapple .
1 95.0 5.0 0 19 s
2 486 44.1 1.0 1.10 s
3 sLo @3 11 1.3 s
4 s1.8 416 11 133 s
s 2.8 389 12 136 s
s %3 34 9.6 25.0 s
7 9.2 4t 0.4 2.0 s
3 386 60.2 0.6 0.64 s
9 (X 99.2 . 0.005 s



pp-di styryl DPA ( DAMVD) 31.8 mn. The results of the

anal yses are set forth in Table | as foll ows:

12 TABLE |: GC ANALYSES OF THE REACTI ON PRODUCTS OF EXAMPLES

1- 13 AND COVPARATI VE EXAMPLES 2-9 13

Mol ar Rati 0" Mol e Mol e Mol e
MAMS Solid per cent per cent
per cent DPA/ DAVS O Exanpl e ~ MAVS DPA

DANMS DPA DPA DPA Li quid 1
53.0

2

L 3
1.94

N D

15 4 1072 The methyl sigﬁfnated d§bheny1amﬁ§e nixt%%eg of

' Exanmples 6 and 11~-13 and Comparative Examples 1 and 9,
supra, were added to polyether polyol, the stabilized
polyols subsequently being used for the manufacture of
pPolyurethane foams.

A premix containing water, Niax A-1 catalyst
(Union Carbide Co.) and L-620 silicone surfactant (Union
Carbide Co.) was added to 200 g of a 3000 g/mol average
molecular weight polyether polyol which had been minimally
stabilized against degradation (100 ppm BHT).

FR Thermolin 101 as five retardant (Olin Corp.)
and t-9 tin catalyst (Air Products Corp.) were then added to
the composition which was mixed in a high speed lightning
mixer for 15 seconds. The final ingredient, toluene
diisocéanate {(a 20:80 weight percent nixture of the 2,4-
isomer and 2,6 isomer from Mobay Corp.), was thereafter
added. The mixture was stirred at high speed for 7
additional seconds and then poured into a 10" X 10" X s"
Sardboard container.

The foam was allowed to rise completely at room
temperature (indicated by the appearance of bubbles across
the surface of the foam bun) and then allowed to stand for 5
additional minutes. The sides of the container were removed
before curing the sample for 17.5 minutes at 20% power in a
GE Whirlpool microwave oven. The foams were thereafter air
oven cured for 3 minutes at 125°C immediately after
microwave cure.

Upon removal of the foam from the air circulating
oven, the foams were immediately cut in half, horizontally
to the rise of the foam, and analyzed for degree of scorch




85.3 13.5 0.4 6. 33
7 79.7 19.2 0.4
15 L 8 72.7 26. 2
.4 2. 77 L1isa 9 66. 5
2.5 . 0.2 2.04 L 10
2.2 36.5 0.4 1.70 L
1 - 61. 6 36.7 - ' 1.68
12 59.8 38.9 -
54 L 13 64. 5 34.8
85 L Conparative Exanpl e 1 95.
0 0 19 S -2
8.6 usingihe Hunterlab Colorlimgter, Model D25M/L0 The S

perfdrihnce ratings, Presented in Table IE Pelow, are Easedl'23

3 on a scale of 1-10 with 1 represepbing the best scoyghg

2 protegision and 10 being $he worst.6 B4.8

4 9.6 he purpose &P the microwave scorth test i to
pro%%é%la small amoun%oé)% scorch in each %an(l) sample so thatgy

9 the stabilizerOcbmpositions of t@ds’invention can be

005 ccmparéa to the controls (Comparative Examples 1 and S) for

their relative effectiveness in preventing scorch. The

values for scorch protection provided by the liquid

stabilizers of this invention were all found to be

comparable to the standard, Comparative Example 9, which is

commercially available as Naugard 445.

CHNPOWRPENWANRRETEOWO AT O
N

H W, S
Example Microwave Scorch Test Result
6 2~
11 2
12 3
13 2+
Comparative
—Example
1 . 2
9 2

The above data demonstrate that the liquid
stabilizers of this invention perform comparably to or
better than those of Comparative Examples 1 and 9. The
liquid stabilizer composition herein possesses the
additional advantage of providing ease of use and metering
and improved quality control relative to the solid
stabilizers of the Comparative Examples.

0



13 EXAMPLE 14: PREPARATI ON AND CURI NG OF POLYURETHANE FOANMS

The net hyl styrenated di phenyl am ne m xtures of Exanples 6 and 11-13 and
‘Conparative Exanples 1 and 9, supra, were added to polysther ponoI t he
stabilized polyols subsequently being 1sed for the Manuf;

pol yur et hane foans. A prem x cont ai ni ng mater %MReI
(Union Carbide Co.) and L-620 silicone surfactant (Unlon
added to 200 g of a 3000 g/ nol average nol ecul ar wei ght

whi ch had been minimally stabilized agai nst degradation (100 ppn1BHT)

FR Thernolin 101 as five retardant (Ain Corp.) and t-9 tin catalyst (Ar
Products Corp.) were then added to the conposition which was mxed in a

hi gh speed |ightning m xer for 15 seconds. The final ingredient, toluene
di i socyanat e (ﬂE&!LIﬁlQH&E&ED.ﬁELcent m xture of the 2,4- isoner and 2,6

i sonmer from Mobay Corp. ), S d Pen 'om redat
hi gh speed for 7 additigharﬂsé% ds aé%?lﬁqg% ou {E d%»%?isi%% 4 5"

| hto
cardboard cont®i¥re of 4-alpha “ﬁ&gyé£956¥&lqx?qﬂ3¥§‘8&ﬁﬁléP§Iy at
roon1tenperatutﬁn(éhui«maug&abylpﬁu&dﬂmz:hyabeazpl)aﬁﬁﬂéngianmmnss t he surface

of the foam bun) and thgn a&hgmg dgtgkﬁﬁglgggrS gﬂﬂ% sa%a oF Egg%é %The

si des of the contai er Wer e _r enpyv efore curin

m nutes at 20 n jthe, mote\FrEip R 4nadPbfad B%%‘?ﬂi‘“ W wer e
t hereafter airdibpsenylandohef to &, 47 rbises(aliphdlalphatdinethodibminelyl jaf t er
M Crowave Curegjphenylamine is from about 1.4 to about 20.

3. The liquid stabilizer composition of Claim 1
wherein the mole ratio of 4-alpha,alpha-dimethylbenzyl
diphenylamine to 4,4’-bis-(alpha,alpha-dimethylbenzyl)
diphenylamine is from about 1.5 to about 10.

4. The liquid stabilizer composition of Claim 1
containing at least one other stabilizing component.

5. A polyether polyol stabilized against
degradation by the inclusion therein of a stabilizing amount
of a liquid stabilizer composition comprising a mixture of
4-alpha,alpha-dimethylbenzyl diphenylamine and 4,4’-bis-
(alpha,alpha-dimethylbenzyl)diphenylamine.

6. The polyether polyocl of Claim 5 wherein the
mole ratio of 4-alpha,alpha~-dimethylbenzyl diphenylamine to
4,4’-bis-(alpha,alpha-dimethylbenzyl) diphenylamine is from
about 1.5 to about 20.

7. The polyether polyol of Claim 5 wherein the
mole ratio of 4-alpha,alpha-dimethylbenzyl diphenylamine to
4,4’-bis-(alpha,alpha-dimethylbenzyl) diphenylamine is from
about 1.5 to about 10.

8. The polyether polyol of c1aim $ wherein the
liquid stabilizer composition contains at least one other
stabilizing component.

| lllllll ) IlIlI Il



<@

Upon renoval of the foamfromthe air circulating oven, the foans were

i medi ately cut in half, horizontally to the rise of the foan1 and anal yzed
for degree of scorch - usi ng the

Hunterl ab Col orineter, Mddel D25M L. The perfornaﬁ&g;&QHL ented in
Table Il below, are based on a scale of 1-10 with he best

scorch protection and 10 being the worst. Hglm f t he

m crowave scorch test is to produce a snmall anount ach f oam
sanple so that the stabilizer conpositions of this invention can be

conpared to the contr Co and Q) for thejir relative
efpgctlveness in prev htlﬁ% g%%ﬁ%%he$h8°€£$té%f%E?Hgbg EheﬁbeeE??on

provi ded by kimmid gtrabidizer|¢omposisionhis presant dhewedm ihlahound to be
conpar abl e taindui %ttaBéaﬁdam&atthSbgﬁér@!ﬁh%%gé‘é‘%k\%gegi g@%al ly

available a ard 445. TABLE |1 DATA
Exanpl e 5§4¥a 8%a§8°583+%ﬁu*5%P°§¥Agrt

2. 11 10. The polyether polyol of Claim 5 ﬁﬁerein the

3 1liquid stabilizer composition 2§ present therein in an

amount of from about 0.2 to about 1 weight percent by total
weight of the polyether polyol.

11. A polyurethane foam obtained from a
polyurethane foam-forming reaction mixture containing a
ligquid stabilizing composition comprising a mixture of 4-
alpha,alpha-dimethylbenzyl diphenylamine and 4,4’~bis-
{(alpha,alpha-dimethylbenzyl)diphenylamine.

12. The polyurethane foam of Clain 11 wherein the
mole ratio of 4-alpha,alpha-dimethylbenzyl diphenylamine to
4,4’-bis-(alpha,alpha-dimethylbenzyl) diphenylamine is from
about 1.4 to about 20.

13. The polyurethane foam of Claim 11 wherein the

- mole ratio of 4-alpha,alpha-dimethylbenzyl diphenylamine to
4,4’-bis-(alpha,alpha-dimethylbenzyl) diphenylamine is from
about 1.5 to about 10.

14. The polyurethane foam of Claim 11 wherein the
polyurethane foam-forming reaction mixture contains a
polyether polyol, said polyol containing the liquid
stabilizer composition prior to admixture with the remaining
components of the polyurethane foam-forming reaction
mixture.

R 0 )
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Conparati ve ~ Exanpl e : 1 2
9 2 The above data denonstrate that the

lTiquid stabilizers of this invention performconparably to or better than

v o o BERRELEAEOCHEFRR A S TP, PORYLHE ARG ot pRERSAE,
nmetering and inproved quality contro relative to the solid stabilizers of

t he Conparative Exanpl es.
15 1. A pol yet her ponoI that has been stabilized agai nst

degradation by the inclusi oABSHR of a stabilizing

t of aliquid st ' ‘ " di
arount of 2 110U S1ol}iae’ geREDSE s bAMABAbR £6F ot "9
4,4' -bis- (aPﬁM!P:h‘P ﬂmﬁ‘%il%ttﬁ?l Bsaéw*;im e fiexible and Seniflexiblequi d

st abi | i zer polpasethare ifoamscecontains tdamipcduret ber 4palpma, dlpha+ anount t hat
dimethylbenzyl diphenylamine and 4 4'-bzs-(alpha alpha-

dimethylbenzyl) diphenylanmine. .

Sheet Has Been Reﬁaced
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e : : Uood20-4
ranges fr.omO0.1 to 2 weight percent, based upon weight of the pol yeher
pol yol, and wherein the nole ratio of 4-al phaal pha-di net hyl benzyl
di phenyl am ne to 4, 4'-bi s-(al pha, al pha-di net hyl benzyl) di phenylam ne in the
liquid stabilizer conposition ranges from1l.4 to 20. 2. The pol yet her
pol yol of claiml wherein the liquid sttabilizer conposition is present in
t he pol yether polyol in an anmount that ranges fromO0.2 to 1 weight percent,
based upon wei ght of the polyether polyol. 3. i The pol yether polyol of
claim1 wherein the nole ratio of: -4 af Py At phazdi-rethy-benzy|
di phenyl amine to 4,4'-bis-(al phja:,;a_l._..pha-_.di';rﬁﬁt;_'g‘yT‘Qk%_;’yIj?fj di phenyl ami ne in the
liquid stabilizer conposition ganges from 1.5 tg" 1 =0 ... 4, A
pol yur et hane foam obt ai ned from.the.degrddat i d?r-'s't%tl'o"F‘F iz-ed pol yet her pol yol
of clai AIMS Sy e M S fiﬂ;—ze:iﬁ .....

co e i et AR Daged e

|_DAYE G RECEIPT...2H850%7

1. A polyether polyol that has been stabilized against degradation by the
inclusion in the polyether polyol of a stabilizing amount of a liquid stabilizer
composition characterized as including 4-alpha,alpha-dimethylbenzyl diphenyl-
amine and 4,4’'-bis-{alpha,alpha-dimethylbenzyl} diphenylamine, wherein the
liquid stabilizer composition is present in the polyether polyol in an amount that
ranges from 0.1 to 2 weight percent, based upon weigh't' of the polyether polyol,
and wherein the mole ratio of 4-alpha,alpha-dimethylbenzyl diphenylamine to
4,4'-bis—(alpha,alpha-dimethyl'benzyt) diphenylamine in the liquid stabilizer

composition ranges from 1.4 to 20.

2. The polyether polyol of claim 1 wherein the liquid stabilizer composition is
present in the polyether polyol in an amount that ranges from 0.2 to 1 weight

percent, based upon weight of the polyether polyol.

3. The polyether polyol of claim 1 wherein the mole ratio of 4-alpha,alpha-
dimethylbenzyl diphenylamine to 4,4’-bis-(alpha,alpha-dimethylbenzyl)
diphenylamine in the liquid stabilizer composition ranges from 1.5 to 10.

4. A polyurethane foam obtained from the degradation-stabilized polyether

polyol of claim 1.

This is the replacement sheet
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9, The pol'yethier polyol of Caimb5 wherein the liquid stabilizer
conposition is present therein in-an anount of fromabout 0.1 to about 2
wei ght percent by total weight of the polyether polyol. 10. The
pol yet her polyol of Claimb5 wherein the liquid stabilizer conposition is
present therein in an anount of from ahéut 0.2 to about 1 weight percent by
total wei ghtsTeBILIEEDO IPDEVIETHERO [POWYOL AND POLYURETHANED|IFOAM QBT NEDAM
obtai ned from a pol yuret hane foam MHRERERROMcacti on m xture contai ning a
liquid stabilizing conmposition conprising a m xture of 4-

al pha, al pha- di net hyl benzyl di phenyl am ne and 4, 4'-bis-

(al pha, al pha-di et hyl benzyl ).d -,. A .. 12.  The pol yur et hane
foam of Claim 11 wherein th&™ o ptreét~pha- di et hyl benzyl
di phenyl ami ne to 4, 4'apligyis mtabénpnardq:mmmyb; nomuyd:am ne is

:‘qu om aboﬂ] bﬂybmsaﬁ?@éﬂ 139 the productiéxg of tflﬁufaegmw ;ahaaaemi C'ta' m 11
erein e ha- di pe amne to
4, 4' - bis- (angg“ﬁ ﬁ‘%ﬂ W F‘%P#’go# ut 1.5 to
about 10. dlmethylbgmzylrrcbimmnaimnemoe,rn'cfbﬁ-a(n&pna akphiet n t he

pol yur et hanaime@Ryivenzyn) e afixbure contains a -pol yether polyol,

sai d pol yol cont al ning the I iquid stabilizer conposition prior to adm xture

wi th the remaini ng conponents of the pol yurethane foamform ng reaction
m Xt ure.

This is the replatement sheet
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