1 LIQUID NEO- DI OL PHOSPHI TES AS POLYMER STABI LI ZERS BACKGROUND OF THE
i | }YEMMON Fiel d of the Invention The present invention relates to
? phosphites, and nore particularly related to Iiquid neoal kyl phenyl
% phosphites. Description of .the Related Art 5 Neoal kyl phenyl
phosphltes are known, see Dever et al U S. Patent 3,714,302 which is
fﬂncorporated her ei n by reference. Dever et al teaches neoalkyl phenyl
phosphltes of the formula: [err] 10 wherein Rand R are independently
I'ower al kyl groups and X, Y and Z are independently selected fromthe group

consi sting of -H and al kyl groups of from1l to 5 carbon atons, providing
s : eed 5, may

»s-?“i“ A

be sinply and % Freottcee oy-—tH e T TEOYt
PC13 in the absence of a catalyst HO acceptor and solvent to produce a
crude product of the formula: [err] 2 wherein R and R are defined

above, followed by reaction with phenol or a conpound of the fornula:
BACKGROUND OF THE INVENTION

Field of the Invention
The present invention relates to phosphites,

and more particularly related to liquid neoalkyl
phenyl phosphites.
- Description of the Related Art

5 Neoalkyl phenyl phosphites are known, see
Dever et al U.S. Patent 3,714,302 which is
incorporated herein by reference. Dever et al
teaches neoalkyl phenyl phosphites of the
formula:

H,c\- o\ X

R—C— R’ P—O——Z}-—Y
/ 7~

H,C-0 z

10 wherein R and R’ are independently lower alkyl
groups and X, Y and Z are independently selected
from the group consisting of -H and alkyl groups
of from 1 to 5 carbon atoms, providing that the
sum of the carbon atoms in X, Y and Z does not

15 exceed 5, may be simply and economically produced
by the reaction of a neoglycol with PCl, in the
absence of a catalyst, HC1l acceptbr and solvent
to produce a crude product of the formula:

H,C =0
R=—C—R’' _PCl

H,c-o/



[err] in which X, Y and Z are defined above. The 5 desired product of
Dever et al. may be recovered by distillation. Suitable glycols are listed
and include 2- ethyl-2-butyl-1,3 propane di ol anong others. Dever et al.

U S. Patent 3,714,302 clearly 10 teaches away from conpounds wherein X
and Z are both al kyl groups such that they create stearic hinderance.

Specifically note col. 3,
provi so that the sum of X,

lines 63 to 65 thereof wherein it states that the
Y and Z does2not exceed 5 15 excludes such

phenol s as 2,6-di-tertiarybutyl phenols from consideration because of
stearic hinder aneardimiR effid Bevere ede fdnéli SabBakentol 16aéd7By di scl oses

conpounds of the far.mul a;, [err 5 3 _whergj 1S Led ndently sel ected
fromthe groupaﬁﬁﬁ§%QQIﬂfiﬂ QﬂﬁﬂQiﬁﬁf I§éﬁp§¥h§ Fg gagarbon atons, and

hal ogen; X i s &ormmuhesl ent

radical of the fornula: [err] 5 wherein R2

i ndependently selected fromthe group consisting of hydrogen, alkyl of 1 to
12 carbon atons and hal ogen, an rr] is independently selected fromthe
group consisting of al kyl H& Y

in which X,

Z

Y and Z are defined above. The

5 desired product of Dever et al. may be recovered
by distillation.
Suitable glycols are listed and include 2-
ethyl-2-butyl-1,3 propane diol among others.
] Dever et al. U.S. Patent 3,714,302 clearly
10 teaches away from compounds wherein X and Z are
- both alkyl groups such that they create stearic

hinderance.

Specifically note col. 3, lines 63

to 65 thereof wherein it states that the proviso
that the sum of X, Y and Z does not exceed 5
15 excludes such phenols as 2,6-di-tertiarybutyl
phenols from consideration because of stearic
hinderance problems.
Dever et al U.S. Patent 3,467,733 discloses
compounds of the formula:
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R
|
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to 12 carbon atons and hal ogen, and sets forth in 10 Claim7 a phosphite
of the formula: H[err] Many of these phosphites can, however, experience
thermal stability problens, hydrolytic stability problens, and/or
ultraviolet light discoloration problens. 15 Shepard et al., US.
Pat.ent 3, 415,906 issued Decenber 10, 1968, discloses phosphite phosphol ane
and phori nane conpounds, and lists nmany diols including

2-ethyl -2-n-butyl-1,3- propane diol and3 many phosphorodi halidites 20
including 2,4,6-tri-tertiary-butyl phenyl 4 phosphorsdi chlordite and
2,6-di-tertiarynhbvbYh & i8U4yGapRMdentnes pleaesdiedh faioti tthe Consequent |y,

there is a need for a neqal kyl aryl phosphite.exhihbiti,ng i ngoroved
ultraviol et 5 SRAYRyGPHE FFE%Qt&E?PW%%PQ%anEﬂiygfCF%é %ﬁbgﬁtion The
present inventcagbonvaltens,aanid)halogenal Kylisamy monovsdlente conposition
contai ning a phosphite aof .the _formyla: 10 wherein [err] is independently
sel ected fron1Fﬁ§R§F uﬁgcgh i§F§H§H8r al kyl radicals, and preferably Y is

a tert-butyl group and [err] is a sec-butyl group. The phosphites are
useful to ' R? R?

X

5 wherein R’independently_selected from the group
consisting of hydrogen, alkyl of 1 to 12 carbon
atoms and halogen, and R’ is independently
selected from the group consisting of alkyl of 1
to 12 éarbon atoms and halogen, and sets forth in

10 Claim 7 a phosph;te of the formula:

H

l C(CHs)s
H—C—0

[ Np—o C(CH,)

H,C —C —CH, / '

H—C—0

|

H

Many of these phosphites can, however,
experience thermal stability problems, hydrolytic
stability problems, and/or ultraviolet light
discoloration problems.

15 Shepard et al., U.S. Patent 3,415,906 issued
December 10, 1968, discloses phosphite
phospholane and phorinane'compounds, and lists
many diols including 2-ethyl-2-n-butyl-1,3-
propane diol and many phosphorodihalidites

20 including 2,4,6-tri-tertiary-butylphenyl



stabilize organic materials against thermal 15 oxidative degradati on,

_exhibit enhanced hydrolytic stability and are resistant to UV yel | owi ng.
Detail ed Description of the Inventi-on The phosphite is a conpound of the

formula: [err] 20 wherein [err] is sec-butyl and preferably [err] is tert-

_butyl.  Utilizing sec-butyl as [err] rather than tert-butyl as [err]
results in liquid phosphite rather than a solid phosphite at room
tenperature. The surprising and unexpected 5 1liquid formof the

phosphite provides for ‘a species of the phosphite which exhibits various

super! or pr oPerd SpiiSr S8 cRIbr BELE! dnadBdlet HILhRTtARRY dRftyrediced surlace

area per volu conpar e e solid species theréeby further enhancing
t he hydrol yti c kitpiphenybirhesphersdbeBipEAise-The phosphite may be nade

by the reaction of ?c&iéygu@n@wwtﬂeﬁepispanﬁeéaolfd@i tsh fledyallkyn the 10

Broduct of ¢he AFINRLCSREES SERLBHELS, RRECVES ISR SHAGTEE hydr oxyar vl
conpound ofs t heari@igd¥olytic stability.
Summary of the Invention
The present invention involves a liquid
neoalkyl aryl phosphite composition containing a

phosphite of the formula:

hydr oxyar yl

ch —C'I'Iz- CHZ- CHz \ /CHZ— 0 \ C (CHS) 3 ,
C ~ P P—0 Y
cns—cnz/ CH,— O Y?

10 wherein ¥Y! is independently selected from the
group consisting of alkyl radicals, and
preferably Y! is a tert-butyl group and Y2 is a
sec-butyl group. The phosphites are useful to
stabilize organic materials against,thermal'

15 oxidative degradation, exhibit enhanced
hydrolyﬁic stability and are resistant to UV
vellowing.

Detailed Description of the Invention
The phosphite is a compound of the formula:

ch- CHz - CHz— CHz CHz -0 C (CH3) 3

N7 \ — 2
PLS P OY

CH,— CH, CH,— O Ve

20 wherein Y? is sec-butyl and preferably Y! is tert-
butyl. Utilizing sec-butyl as Y? rather than
tert-butyl as Y2 results in liquid phosphite
rather than a solid phosphite at room
temperature. The surprising and unexpected



[err] 15 wherein [err] and [err] are as defined above. Suitable reaction
nmet hods are set out in Great Britain Patent 2087399A, U.S. Patent Spivak et
al . 4318845 issued 1982, and Article in Phosphourous & Sul fur Journal by
J.D. Spivak et al. 1983, vol. 20 15, pp. 9-13, all of which are

i ncorporated herein by reference. The reaction between the diol and PC13
may be conducted in known manner, as by m xing the reactants together at
roomtenperature, or 6 preferably, bygcooling the PC13 to a tenperature
bet ween 5-15 degrees centigrade prior to addition of diol to the reactor.

An excess of ei §Aem il ¥y lofMhd HHIBPIONES B dVIHER fdridé preferred 5 to

operate with substanti al qu stoi chronetric ampunts of the diol and [err].

The reaction te®PECIEF ©F £ha ahasphiredrich hiRd bR SRBLOUS degr ees

centigrade. Thi superioriprchdiid dLastit YowoHardied dng regul ating the
rate of diol 10 dition. . The es erh{icat'on reaction is quite
exothermic in t R8T Jn@goéﬁidfss(ﬁ%#é}ﬁ% HRT L2q% SR &ting effect

I's producedSby tbmpareld ngp affeeaoldid \emprims ti@rebsol iurtiher Hence, by
Sl T-r egul ati g PhSPEAE, S SRR Mhanaos o5 R AR
phosphite.-
The phosphite may be made by the reaction of
_ 2-ethyl-2-butyl-1,3-propane diol with PCl, in the
10 absence of a catalyst, HCl acceptor and solvent
to produce an intermediate product of the

formula:
HyC — CH,— CH, — CH, _ CH,— O
N7 ™~ P—Cl
VAN ~
CH, —CH, CH,— O

followed by the reaction with a hydroxyaryl
compound of the formula:

C(CH,) 4
HO y?
Yl

15 wherein Y! and Y? are as defined above. Suitable
reaction methods are set out in Great Britain
Patent 2087399A, U.S. Patent Spivak et al.
4318845 issued 1982, and Article in Phosphourous
& Sulfur Journal by J.D. Spivak et al. 1983, vol.

20 15, pp. 9-13, all of which are incorporated
herein by reference.

The reaction between the diol and PCly may be
conducted in known manner, as by mixing the
reactants together at room temperature, or



centigrade. After the reaction has gone to conpletion, the bulk of the

. by-product HC may optionally be 20 renoved by gently raising the
tenperature of the product to about 50 degrees centigrade and applying a
vacuum The reaction between the intermnmedi ate product of the reaction

di scussed in the 25 precedi ng paragraph and hydroxyaryl conpound may be
conducted in the sane reaction vessel that was enployed to produce the
crude intermediate by nerely inIroducing t he hydroxyaryl conpound into the
reactor. 30 The reaction between the hydroxyaryl conmpound and the

i nternedi ate pg L R3.S0 NSt [ t t
bot veon 3o to PaBEsgPRy: BY, FBRLARE" THEAC £8) Bl Eonfilraurd | BIOTRLNI
about 80 degrebetweén SedSi degdteesTiceniriarade priohete cdddibhoBystemi s,
mai nt ai ned betggea%ggogb %Bﬁ”kbhkﬁ%&%f54§“§§§é§§“6@'éi€hé9 at nospheri c

pressure. The reaction reaches substanti efionin froml.5 to
about 8 hours ZRactantpmay: beapmpdoyeseflthquahy ik 8 PYeE8Er88ed under

tenperaturg angopppatute w2Hi EuBRTaNtidl W |dtaifdwiemébeionxi num amount of
product within 3 totabo%ttg h gr -aﬁ&”%%fﬁ‘aTﬁéok%Qb T%JIC excess of
eit her amounts o e o 3

temperature is preferably maintained between 5-15

degrees centigrade. This temperature may be

readily controlled by regulating the rate of diol

10 addition. The esterification reaction is quite
exothermic in the absence of a solvent, but a
temperature moderating effect is produced by the
cooling effect of vigorous HCl evolution. Hence,
by effective control of diol addition, the

15 reaction may be made self-regulating in the
‘temperature range between 5-15 degrees
centigrade. _

After the reaction has gone to completion,
the bulk of the by-product HCl may optionally be

20 removed by gently raising the temperature of the
product to about 50 degrees centigrade and
applying a vacuum.

The reaction between the intermediate
product of the reaction discussed in the

25 preceding paragraph and hydroxyaryl compound may
be conducted in the same reaction vessel that was
employed to produce the crude intermediate by .
merely introducing the hydroxyaryl compdund into
the reactor. '

30 The reaction between the hydroxyaryl
compound and the intermediate product in some
instances may be carried out at a temperature
between 35 to 100 degrees centigrade and
preferably between about 45 to about 80 degrees



10 react ant

. Substantially stoichionetric quantities. The hydroxyaryl conpound may be

may be enployed, it is preferred to operate with

any conpound of the fornula: [err] 15 in which [err] is selected fromthe

group consi sti

ng of al kyl groups preferably having from1l to 8 carbon

atgons, nore preferably nethyl or t-butyl. The reaction can be conpleted in

the presence of a base such as an am ne acceptor. Since [err] is an 20

al kyl group, an am ne acceptor should bg added to help drive this reaction.

If [err] is a
amount of. amn
phosphite is a

speci al precau
by addition of
acidity. The p

crystal i zati o, The, BR5PULLES-LA"EnhEE " LefipePBrdrkYhnd OUP SUC
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15

20

25

tert-al kyl group, such as t-butyl, then a stociometeric

€§éﬁff§g£ﬁe§h0¥hg BeeBEGRENLE Eﬁérleh?tiéﬁ'byéféma”d t he
Iquid at 5 . After conpletion or

near conpl eti ori®fMatetainedbatween abAUEaPRIMALLiRGLER8 process may

readi |y be subsiewdusy | dpsSrevedrbyatMospReérg pbPeseapel orTuessel . No t
present,

d 8 t be t ak Il .the HC
TRAC L0 K SACRES  FUDS LA T APL CHORBLE FAPP, 4RI EFOBY 1 he

room tenperature [err

tions

rosl Lahournys t heur Seandc fuer pladyidast pukposes, ivris

pressure conditions which will afford the maximum
amount of product within 3 to about 5 hours.
Although a stoichiometric excess of either
‘reactant may be employed, it is preferred to
operate with substantially stoichiometric
quantities.

The hydroxyaryl compound may be any ‘compound
of the formula: '

C(CH,) 4
HO y?
Yl

in which ¥! is selected from the group consisting
of alkyl groups preferably having from 1 to 8
carbon atoms, more preferably methyl or t-butyl.
The reaction can be completed in the presence of
a base such as an amine acceptor. Since Y! is an
alkyl group, an amine acceptor should be added to
help drive this reaction. If ¥! is a tert-alkyl
group, such as t-butyl, then a stociometeric
amount of amine acceptor should be present. Y? is
sec-butyl and the phosphite is a liquid at room
temperature (25°C).

After completion or near completion of the
reaction, HCl generated during the process may

- readily be substantially removed by evacuating

the reactor vessel. No special precautions need

as



as nmethyl or t-butyl in order to inhibit ultraviolet [ight yellow ng of the
_ phosphite. If [err] is hydrogen the phosphite will have sensitivity 10 to
uwv yellomnng The preferred phosphite has a phenolic degradati on product
boi ling point of greater than [err], nore preferably greater than [err] so
that the volatility of the degradatlon product during processing of the
stabilized 15 polyner, such as polyol efins such as ‘pol ypropyl ene which
processes at [err] and above, is mnimzed. The problem of excessive
vol atiles can be m nimzed by enpl oyi ng gn 2-t-butyl-4-sec- butyl-6-al kyl
phenyl group because such groups 20 have correspondi ng

2-1-butyl - - SeceBUBY! rax@nlXo Fia%% %gqra&?é'm REAekich €, WascByhave a

boiling point o great resent invention also is a
stabi | i zed pol yad@isdapost: HEA ﬂﬁF@WQQRHQFﬂxéﬁuFQﬂ¢¥Q%4%@ amount of

one or more of hagrphospliien drSehebedidine. Amarprodust “abg phosphi { es

of the invention is considered to be an ffective anount"” when the polyner
conposi tion contBFfRi RE Fﬁ€°ﬂﬁ6§ﬁhPWé§¥ﬁ tifnt?on shows i mproved 30
stability iB angrottatsiphydiomal or col or properties in conparison to an

Tventson. "I most pORSnERCSBRIGE Pate. Tone, 8 ikl BIER S| L0° 1o
t he phosphites as methyl or t-butyl in order to inhibit '
ultraviolet light yellowing of the phosphite. If
Y! is hydrogen the phosphite will have sensitivity
10 to UV yellowing. The preferred phosphite has a
phenclic degradation product boiling point of
gréater than 250°C, more preferably greater than
260°C so that the volatility of the degradation
product during processing of the stabilized
15 polymer, such as polyolefins such as
polypropylene which processes at 240°C and above,
is minimized. The problem of excessive volatiles
can be minimized by employing an th-butyl-4-sec-
butyl-S-alkyl phenyl group because such groups
20 have corresponding 2-t-butyl-4-sec-butyl-6-alkyl
phenol degradation products which have a beoiling
".point of greater than 260°cC.
The present invention also is a stabilized
polymer composition which includes an effective
25 amount of one or more of the phosphites described
above. An amount of the phosphites of the
invention is considered to be an "effective
amount" when the polymer composition containing
the phosphites of the invention shows improved
30 stability in any of its physical or color '
properties in comparison to an analogous polymer
composition which does not include a phosphite of
the invention. In most polymer compositions,
however, it will be preferred that the phosphites



9 be present in an anount equal to about 0.01 to about 2 parts by wei ght

_ per 100 parts by weight resin (phr). Ampunts of about 0.01 to about 1 phr
are more preferred, although nost 5 conpositions will contain about 0.025

phr or nore. The polymer conposition nmay be thernpset in nature including

unsat ured pol yesters, phenolics, epoxie, urethanes, coating resins and

crosslinkabl e | atexes. 10 The pol yner ‘may also be any thernopl astic

known in the art, such as polyesters, polyurethanes, polyal kyl ene

t er epht hal ates, pol ysul fones, polyi nm des,g pol yphenyl ene ethers, styrenic

pol ymers, pol ycarbonates, acrylic 15 pol ynmers, pol yam des, polyacetals,

hal i de cont ai ni nge ppresent andapokmouati eqhadopel yeous andicepol yners.

bl ands.~ pol yvi 2R of | BETRBDY, WETRBT BRruaDOBetts B FedShEl yers such
- as nethacrylonitresbnahnha)phahnohytst9feabou&n0a0ﬁ|ng ABSutand
polyester/ABS Orgy Igféf@gpg éﬁéﬁgfggg pgh¥ﬁgh§ ﬁbgﬁesone ot her i npact

nodi fier may also e use mefs are a comercially or may
25 be nadéln/QﬁR9@§¥E4¢nﬁnUﬁh |ﬁ°Fﬁéi§rﬁbouFbQ6085 phkeophosphi t es of

the invention arnﬁ:f@rt"Plliéaﬁbyyidé?fébmstiE%ﬁDﬂh?SbéCtH@.L:MB"EéE such as

pol yol efi ns, polycarbonate esters ene ethers and styrenic
pol yners, due 300 RREYFR i&?f%ﬁ%ngeHﬁ§P§ﬁEF@sPS}YﬁﬁFSHS'

phenclics, epoxie, urethanes, coating resins and
_crosslinkable'latexes.

10 The polymer may also be any thermoplastic
known in the art, such as polyesters,
polyurethanes, poiyalkylene terephthalates,
polysulfones, polyimides, polyphenylene ethers,
styrenic polymers, polycarbonates, acrylic

15 polymers, polyamides, polyacetals, halide
containing polymers and polyolefin homopolymers
and copolymers. Mixtures of different polymers,
such as polyphenylene ether/styrenic resin
blends, polyvinyl chloride/ABS or other impact

20 modified polymers, such as methacrylonitrile and
alphamethylstyrene containing ABS, and
polyester/ABS or polycarbonate/ABS and polyester
plus some other impact modifier may also be used.
Such polymers are available commercially or may

25 be made by means well known in the art. However,
the phosphites of the invention are particularly
useful in thermoplastic polymers, such as
polyolefins, polycarbonates, polyesters,
polyphenylene ethers and styrenic polymers, due

30 to the extreme'temperatures at which
thermoplastic polymers are often processed and/or
used. _

Polymers of monoolefins and diolefins, for

example polypropylene, polyisobutylene,



t hernopl astic polyners are often processed and/or used. Polyners of
~nonool efins and diol efins, for exanple pol ypropyl ene, polyisobutyl ene,

10 pol ybutene-1, pol ynethyl pentene-1, polyisoprene or polybutadiene, as
wel | as polyners of cycloolefins, for instance of cycl opentene or
. nhor.bornene, polyethylene (which optionally can be 5 crosslinked), for
exanpl e hi gh density-pol yet hyl ene (HDPE), |ow density pol yethyl ene (LDPE)
and linear |ow density pol yethylene (LLDPE) may be used: M xtures of these
pol ynmers, for exanple, mxtures of polypropyl ene with 10 pol yi sobut yl ene,
pol ypropyl ene wi th pol yet hyl ene (for exanple PP/ HDPE, PP/LDPE) and m xtures

of different tYDﬁélﬂbuﬁéhdelhYbGD?Inéf:HYlpéﬂlﬂiﬁhe l1DPRdiRARoprene al so be
used. Al so useful are n efins.,and diolgefines with 15

|
each other or wi%h B?%%p8€§¥£Enﬁbn6ﬁg§§99 AEhPRIYMSES 8hinpl e,
et hyl ene/ pr opyl ececlobDPEinsd f0r imstance mﬁthybmhﬁeqmengﬂcane/butene 1,

Bt omyranel 55 PELBSERAAS: SLIEPhFBiner INLGR HAR AL g et e
i sobut yl ene,5 i sopressl %kﬁ?)en@¢§lk¥ﬂmﬁéeyhég§s e@ﬁ@ﬂYéne/alkyl
met hacryl ates, eybVyeeRyYény! (BSPER! €16kVAtn8ity polyethylene
(LDPE) and linear low density polyethylene
({LLDPE) may be used. - Mixtures of these polymers,
for example, mixtures of polypropylene with

10 ‘ polyisobutylene, polypropylene with polyethylene

' (for-example PP/HDPE, PP/LDPE) and.mixtures of
dffferent types of polyethylene (for example
LDPE/HDPE), may also be used. Also useful are
copolymers of monoolefins -and diolefines with

15 each other or with other vinyl monomers, such as,
for example, ethylene/propylene, LLDPE and its
mixtures with LDPE, propylene/butene-1,
ethylene/hexene, ethylene/ethylpentene,
ethylehe/heptene, ethylene/octene, propylene/

20 isobutylene, ethylene/butane-1,
propylene/butadiene, isobutylene, isoprene,
ethylene/alkyl acrylates, ethylene/alkyl _
methacrylates, ethylene/vinyl acetate (EVA) or
ethylene/acrylic acid copolymers (EAA) and their

25 salts (ionomers) and terpolymers of ethylene with
propylene and a diene, such as hexadiene,
dicyclopentadiene or ethyiidene-norbornene: as
well as mixtures of such copolymers and their
mixtures with polymers mentioned above, for

30 example polypropylene/ethylene propylene-
copolymers; LDPE/EVA, LDPE/EAA, LLDPE/EVA and
LLDPE/EAA.

Thermoplastic polymers may also include
styrenic polymers, such as polystyrene, poly-(p-



et hyl ene/acrylic acid copolyners (EAA) and their 25 salts (ionomers) and

terpol ynmers of ethylene with propylene and a di ene, such as hexadi ene,

' di cycl opent adi ene or ethylidene-norbornene; as well as mxtures of such

copol ymers and their nmixtures with polynmers nentioned above, for 30

~ exanpl e pol ypropyl ene/ et hyl ene propyl ene- copol yners, LDPE/ EVA, LDPE EAA,
LLDPE/ EVA and LLDPE/ EAA. Thernopl astic pol yners may al so i nclude styrenic

pol ymers, such as pol ystyrene, poly-(p- nmet hyl st yrene),

pol y- (a-net hyl styrene), copolyners of styrene or a-nethylstyrene with

di enes or acrylic derivatives, such as, for exanple, styrene/butadiene, 5

styrene/ acryl oninethyel stsgyemar/ absyy - (ethathylatereaéy; ene/ nal ei c

anhydri de, styre tel i
e et byl acr yi e SRS o SHYRRAR PR LR LBPIREDR MR R, cne
~ copol yners and aticrnes dx)acxulynedersuchlﬂs$ f suchbxaspl &prfrom a
pol yacryl ate, aé&éHBi (”§%§¥eﬁg/ﬁﬁt gghgne/propylene/dlene t er pol yner;
| e

and bl ock c%golyners rene, suc exanpl e
styrene/ - but m(ﬁﬁ¥¥§%ﬁé§ﬁ¥YhQPlt§i%¢en%ﬁYE@@?éﬂékgiyrene

styrene/ et hyl engiditiad B sd yr €6@rehe pha11€/ ghhylenaépr opoyl ene styrene.
Styrenic styrene/butadiene/ethylacrylate/styrene/acrylonit
rile/methylacrylate, mixtures of high impact
‘strength from styrene copolymers and another

10 polymer, such as, for example, from a |
polyacrylate, a diene polymer or an-
ethylene/propylene/diene terpolymer; and block
copolymers of styrene, such as, for example,
styrene/-butadiene/styrene,

15 styrene/isoprene/styrene,
styrene/ethylene/butylene/styrene or
styrene/ethylene/propoylene styrene. Styrenic
polymers may additionally or alternatively
include graft copolymers of styrene or alpha-

20 methylstyrene Such as, for example, styrene on
polybutadiene, styrene on polybutadiene-styrene
or poleutadiene-acrylonitrile: styrene and
acfylonitrile (or methacrylonitrile) on '
polybutadiene and copolymers thereof; styrene and

25 maleic anhydride or maleimide on polybutadiene;
sytrene, acrylonitrile and maleic anhydride or
‘maleimide on polybutadiene; styrene,
acrylonitrile_and methyi methacrylate on
polybutadiene, styrene and alkyl acrylates or

30 methacrylates on polybutadiene, styrene and
acrylonitrile on ethylene/-propylene/diene
terpolymers, styrene and acrylonitrile on
polyacrylates or polymethacrylates, styrene and
acrylonitrile on acrylate/butadiene. copolymers,



polymers may additionally or alternatively include graft copol yners of
_ styrene or al pha- 20 nmet hyl styrene such as, for exanple, styrene on

pol ybut adi ene, styrene on pol ybut adi ene-styrene or '
pol ybut adi ene-acrylonitrile; styrene and acrylonitrile (or
_ nethacrylonitrile) on pol ybutadi ene and copol yners thereof; styrene and 25
mal ei ¢ anhydri de or nal ei m de on pol ybut adi ene; sytrene, acrylonitrile and
mal ei ¢ anhydride or nal ei m de on pol ybut adi ene; styrene, acrylonitrile and
met hyl net hacryl ate on pol ybut adi ene, sugrene and al kyl acrylates or 30
met hacryl ates on pol ybut adi ene, styrene and acrylonitrile on
et hyl ene/ - propylagneedileas tmaounesecs, wditlr eghee sstveemitonitril e on
pol yacryl ates or I agr, e and acrylonitrile on
acryl at e/ but adi 88@8&%&%&?@1%%&%?”\%2“ as mxtures of with the
styreni c copol ymers Nadirddieepodlymexs Gner idlepiseiis dretheso useful in
Lhe pol ymer cOMBSihiedn clingdhd diBHERE the HifRtLANC! URReBaMODOl yITer's and
copol ymers of acrylfonitrile and 1ts anal ogs, such as Polynethacrylonltrlle,
pol yacryl onit r i RBC1ydey homopalymensy tnd SRPPHMARES CLacrylonitril e/ al kyl
acryl ate pol ymegeryi®nitdie @md Hidse/atdddgdethash yaat e/ but adi ene

polymethacrylonitrile, polyacrylonitrile,
acrylonitrile/-butadiene polymers,
.acrylonitrile/alkyl acrylate polymers,

10 acrylonitrile/alkyl methacrylate/butadiene
polymers, and various ABS compositions as
referred to above in regard to styrenics.

Polymers based on acrylic acids, such as
_ acrylic acid, methacrylic acid, methyl

15 methacrylic acid and ethacrylic acid and esters
thereof may also be used. Such polymers include
polymethylmethacrylate, and ABS-type graft
copolymers wherein all or part of the
acrylonitrile-type monomer has been replaced_by

20 an acrylic acid ester or an acrylic acid amidg.
Polymers including other acrylic-type monomers,
such as acrolein, methacrolein, acrylamide and
methacrylamide may also be used.

Halogen-containing polymers may also be

25 useful. These include resins such as
polychloroprene, epichlorohydrin_homo-and
copolymers, polyvinyl chloride, polyvinyl
bromide, polyvinyl fluoride, polyvinylidene
chloride, chlorinated polyethylene, chlorinated

30 polypropylene, florinated polyvinylidene,
brominated polyethylege. chlorinated rubber,
vinyl chloride-vinylacetate copolymers, vinyl
chloride-ethylene copolymer, vinyl chloride-
propylene copolymer, vinyl chloride-styrene



pol ymers,
styrenics.

of 'the acrylonitrile-type nononmer has been replaced by 20 an acrylic acid
Pol ynmers including other acrylic-type
met hacr ol ei n33acryl am de and net hacryl am de nmay

ester or an acrylic acid am de.
such as acrol ein,
al so be used. Hal ogen-containing polynmers may al so be 25 usef ul .

‘nononer s,

and various ABS conpositions as referred to above in regard to
Pol ynmers based on acrylic acids, such as acrylic acid,
met hacrylic acid, nmethyl 15 nethacrylic acid and ethacrylic acid

esters thereof may al so be used. Such polyners include

pol ymet hyl met hacryl ate, and ABS-type graft copol ymers wherein al

i ncl ude resins:mnﬁbk¥m¢xuywrmz&ognboeidepisbbutvhpdeinopohwmend
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vinyl chloride-chlorinated propylene copolymer,
vinyl chloride-vinylidene chloride-vinyl acetate
tercopolymer, vinyl chloride-acrylic acid ester

"copolymers. vinyl chloride-maleic acid ester

copolymers, vinyl chloride-methacrylic acid ester
copolymers, vinyl chloride-acrylonitrile
copolymer and internally platicized polyvinyl
chloride-

Other useful thermoplastic polymers include'

homopolymers and copolymers of cyclic ethers,
such as polyalkylene glycols, polyethylene oxide,
polypropylene oxide or copolymers thereof with
bis-glycidyl ethers; polyacetals, such as
polyoxymethylene and those polyoxymethylene which
contain ethylene oxide as a comonomer;
polyacetals modified with thermoplastic
polyurethanes, acrylates or methacrylonitrile
containing ABS; polyphenylene oxides and
sulfides, and mixtures of polyphenylene oxides
with polystyrene or polyamides; polycarbonates
and polyester-carbonates; polysulfones,

" polyethersulfones and polyetherketones; and

polyesters which are derived from dicarboxylic
acids and diols and/or from hydroxycarboxylic
acids or the corresponding lactones, such as
polyethylene terephthalate, polybutylene
terephthalate, poly-1,4-dimethylol-cyclohexane
terephthalate, poly-2(2,2,4(4-hydroxyphenyl) -

Vi nyl

| ori de- 0
OLYRST - cKEBY: dsﬁ?(e yPﬁ &8 8l yner,
vi nyl chloride- wdpdlyﬁgxacwﬁﬁyld@h;@pgaynmgoprenylccbbmymde styrene nmal ei ¢



tercopol yner, vinyl chloride-styrene- 5 acrylonitrile copolyner, vinyl
_chloride-butadi ene copolyner, vinyl chloride isoprene copolyner, vinyl

chl ori de-chl ori nated propyl ene copol ynmer, vinyl chloride-vinylidene
chl oride-vinyl acetate tercopolynmer, vinyl chioride-acrylic acid ester 10
. copolyners, vinyl chloride-nmaleic acid ester copolyners, vinyl
chl’oride-nethacrylic acid ester copolyners, vinyl chloride-acrylonitrile
copolymer and internally platicized polyvinyl chloride-. 15 Q her
useful thernoplastic polyners include hagpol ynmers and copol yners of cyclic
et hers, such as pol yal kyl ene gl ycols, polyethyl ene oxide, polypropylene
oxi de or COp0|ymm@D&ﬁEWGﬂﬁreﬁnﬁhdmaxqﬂanﬂcbdlyhymrsxybeh;aaEEsls such as

oxi de"as. & Lono bty et RURNEe N T e Pag, et Y e

pol yur et hanes, mm@menngrsnhanﬂﬂquhxdxnxxk|endcgrmwpa;ng ABS pol yphenyl ene
oxi des and 25 sulfi qfoZl Qﬂ!{ec% h%iy Wﬁf&‘ﬁ Qfédes with
po ycar

pol ystyrene or polya onates and pol yester-carbonates
pol ysul f oned, péerdvad @@kQﬁﬁ% Ca@@i88| yest ers whi ch

are derived frorarfaf&rwlaﬁu%cm&@m.d slils @pdtes from
hydr oxycar boxylic acids o correspondln Iactones such as pol yet hyl ene
t erepht hal ate, SRARARRRA 31% %ﬁ yRQ- 3&%%1 hyl ol - cycl ohexane
t er epht hal at e, mlgol&(énﬁiedr(@s Wr&/e. 6/10, 6/9, 6/12 and _
4/6, polyamide 11, polyamide 12, aromatic
10 | polyamides obtained by condensation of m-xylene,
diamine and adipic acid; polyamides prepared from
hekamethylene diamine and isophthalic or/and
terephthalic acid and optionally an elastomer as
modifier, for example poly-2,4.,4-
15 trimethylhexamethylene terephthalamide or poly-m-

' phenylene isophthalamide may be useful. Further
copolymers of the aforementioned polyamides with
polyolefins, olefin copolymers, ionomers or
chemically bonded or grafted elastomers; or with

20 polyethers, such as for instance, with
polyethylene glycol, polypropylene glycol or
polytetramethylene glycols and polfamides or
copolyamides modified with EPDM or ABS may be
used.

25 Polyolefin, pélyalkylene terephthalate,
polyphenylene ether and styrenic resins, and
mixtures thereof are more preferred, with
polyethylene, polypropylene, polyethylene
terephthalate, polyphenylene ether homopolymers

30 and copolymers, polystyrene, high impact
polystyrene, polycarbonates and ABS-type graft
copolymers and mixtures thereof being
particularly preferred.



14 propane) terephthal ate and pol yhydroxybenzoates as well as

bl ock- copol yet heresters derived from pol yet hers havi ng hydroxyl end groups.
Pol yani des and copol yan des which are 5 derived from di am nes and

di carboxyl i c acids and/or from ani nocarboxylic acids or the corresponding

| act ams, such as pol yam de, 4, polyan de 6, polyam de 6/6, 6/10, 6/9, 6/12
and 4/6, polyam de 11, polyanlde 12, aromatic 10 pol yam des obt ai ned by
condensati on of m xylene, diam ne and adi pi c acid; polyam des prepared from
hexanet hyl ene di am ne and i sophthalic olfSand terephthalic acid and
optionally an elastomer as nodifier, for exanple poly-2,4,4- 15
trinethylhexanethyleﬁhet€espﬂmmMQaMUﬁbiiiqﬁﬂ3p0ﬁymmnnylene i sopht hal ami de

may be useful. hbegatipagl WP the i duih @l di %&’f‘téﬂ‘f&%ﬁi egmo gos with

pol yol efins, olefin copolyners, 1ononers or chermic grafted
el astoners; or @PpRazp (OEOPFetfH@% °fs)ué@raii§1¥%rcqfh‘éﬁfhwa

pol yet hyl ene gl yaah t10ekyPEeRYH @ tHe/ TY11Wwied ¥t et r anet hyl ene gl ycol s and
pol yam des gr copol yam des difi th EPDM or ABS may be used. 25

Pol yol ef i n, “pol yal kyFene teggﬁﬁFH§1 8 pol yphenyl ene ether and styrenic
resins, and nixtureslthereohl&w&ammmenmﬂﬁﬁﬁﬂﬂﬁﬁtsywIdr example:

2,6-di-tertbutyl-4-methylphenol, 2-tert-butyl-
4,6-dimethylphenol, 2,6-di-tert-butyl-4-
ethylphenol, 2,6-di-tert-butyl-4-n-butylphencl,

10 2,6-di-tert-butyl-4-isobutylphenol, 2,6-
dicyclopentyl-4-methylphenol, 2-(alpha-
methylcyclohexyl)-4,6 dimethylphenol, 2,6-d4i-
octadecyl-4-methylphenol, 2,4.6.-
tricyclohexyphenol, 2,6-di-tert-butyl-4-

15 methoxymethylphenol.

1.2 Alkylated hydroquinones, for example,
2,6-di-tert-butyl-4-methoxyphenol, 2,5-di-tert-
butyl-hydroquinone, 2,5-di-tert-amyl-
hydroquinone, 2, 6-diphenyl-4octadecyloxyphenol.

20 1.3 Hydroxylated thiodiphenyl ethers, for
example, 2,2’'-thio-bis-(6-tert-butyl-4-
methylphenol), 2,2’-thio-bis-(4-octylphenol),
4,4’'thio-bis- (6-tert-butyl-3-methylphenol), 4.,4'-
thio-bis-(6-tert-butyl-2-methylphenol).

25 ' 1.4 Alkylidene-bisphenols, for example,
2.2'-methylene-bis-(6-tert-butyl-4-methylphenol),
2,2'-methylene-bis- (6-tert-butyl-4-ethylphenol),
2,2'-methylene-bis- (4-methyl-6-(alpha-
methylcyclohexyl (phenol), 2,2‘-methylene-bis-(4-

30 methyl-6-cyclohexylphenol), 2,2’'-methylene-bis-
(6-nonyl-4-methylphenol), 2,2’-methylene-bis-(6-
nonyl-4-methylphenol), 2,2'-methylene-bis-(6-
(alpha-methylbenzyl) -4-nonylphenol), 2,2'-
methylene-bis- (6- (alpha,alpha-dimethylbenzyl) -4-



pol yet hyl ene, pol ypropyl ene, pol yet hyl ene terephthal ate, pol yphenyl ene
. ether honopol yners 30 and copol yners, polystyrene, high inpact
pol yst yrene, pol ycarbonates and ABS-type graft copol yners and m xtures

t hereof being particularly preferred. The resulting stabilized pol yner
conpositions of the-invention may optionally also contain (or be free of)
various conventional additives, such as the followng: 5 1.
Antioxidants 1.1 Al kyl at ed nonophenol s, for exanpl e:

2,6-di-tertbutyl -4- nethylphenol 2-tert15uty|- 4, 6- di net hyl phenol ,
2,6-di-tert-butyl -4- ethylphenol 2, 6-di-tert-butyl-4-n- butylphenol 10

2,6-di-tert- butwpnﬂii§$ﬁﬂﬁynpheﬁbﬂ 1me&hmie§ﬁjhﬂﬁﬂﬁﬁﬂ61ﬂim£¢@¢pheno
2- (al pha- met hYWl%@HH]) 4262j'1&ttx*}3d.|ﬁé%@|bisl(%-fﬂért --butyl- butyl - 4-

oct adecyl - 4- net hyl phenol tricycl ohexyphenol
15 met hoxymet h &ﬁ@ﬁgtylghgnolw By 140t 8@ YRYdERRUTBAGT e‘s,2 § i exanpl e,

2, 6-di -t ert - but Wert~BRIEROPHEIDI0!,, 42.45~fiethyllend B4 - (B-eetH none,
ifg-dl L;&: §g¥§P§H¥?h?&§t§H§ﬁ§\2 dlghﬁp I-4ogh3$egyloaxﬁquol 20
2, 2' -t hi 0- bi s- ( &ydeoxkyb2t-wethylphenpl)batane. 2,6-di-(3-tert-
2’2"thiO'biS'(ﬁh%@ﬁngR%Qﬂ&hbz-hydroxybenzyl)-4-methylphenol,
1,1,3-tris-(5-tert-butyl-4-hydroxy-2-
methylphenyl)butane, 1,1-bis-(5-tert-butyl-4-

10 hydroxy-2-methylphenyl) -3~-dodecyl-mercaptobutane,
ethyleneglycol-bis-(3,3,-bis-(3’'-tert-butyl-4’'-
hydroxyphenyl)-butyratei-di-(3-tert-buty1-4-

. hydroxy-5-methylphenyl) ~dicyclopentadiene, di-(2-
(3’'-tert~-butyl-2‘hydroxy-5‘'methyl-benzyl)-6-tert-

15 butyl-4-methylphenyl)terephthalate.

1.5 Benzyl compounds, for example, 1,3,5-
tris-(3,5-di-tert-butyl-4-hydroxybenzyl)-2,4,6-
trimethylbenzene, bis-(3,5-di-tert-butyl-4-
hydroxybenzyl)sulfide, isooctyl 3,5-di-tert-

20 butyl-4-hydroxybenzyl-mercapto-acetate, bis-(4-
tert-butyl-3-hydroxy-2, 6-dimethylbenzyl)dithiol-
terephthalate. 1,3,5-tris-(3,5-di-tert-butyl-4- -
hydroxybenzyl) isocyanurate. 1,3,5-tris-(4-tert-
butyl-3-hydroxy-2.6-dimethylbenzyl)isocyanuraté.

25 dioctadecyl 3,5-di-tert-butyl-4-hydroxybenzyl-
phosphonate, calcium salt of monoethyl 3,5-di-
tert-butyl-4-hydroxybenzylphosphonate, 1,3,5-
tris-(3,5-dicyclohexyl-4-
hydroxybenzyl) isocyanurate.

30 1.6 Acylaminophenols, for example, 4-
hydroxy-lauric acid anilide, 4-hydroxy-stearic
acid amilide, 2,4-bis-octylmercapto-6-(3,5-tert-
butyl-4-hydroxyanilino)-s-triazine, octyl-N-(3.§-
di-terp-butyl-4-hydroxyphenyl)-carbamate.



4,4'"thio-bis-(6-tert-butyl -3-nethyl phenol), 4,4"-
_thio-bis-(6-tert-butyl-2-nethyl phenol). 25 1.4
Al kyl i dene- bi sphenol s, for exanple, 2,2
- et hyl ene- bi s- (6-tert-butyl -4-net hyl phenol ),
. 2,2' -nmet hyl ene-bis-(6-tert-butyl -4-ethyl phenol),

2, 2' - met hyl ene- bi s- (4- et hyl - 6- (al pha- net hyl cycl ohexyl ( phenol ),

2,2' -net hyl ene-bis-(4- 30 met hyl - 6- cycl ohexyl phenol ), 2,2'-nethyl ene-bi s-
(6-nonyl - 4- net hyl phenol ), 2,2'-nethy|ené3bis-(6- nonyl - 4- met hyl phenol ),

2, 2' -met hyl ene- bi s- (6- _(al pha-net hyl.benzy|) - 4- ppnyl pheno , 2" -

met hyl ene- bi s- (6- (al phd, a|5?ﬁ%'—s—rc§ r@%ﬂﬁ%‘n% %?‘S%‘gep%bﬂgﬂ&r- phenol ) .
.2,2'-WELhY|Sne-hgar6&y@ﬂﬁndﬂﬁHbrdyﬁqdﬂﬂmﬂmid,with monohydric or

2,2 -ethylidene-bis-(6&-tert-butyl.- 4-isob n
4,4'-nethy|ene-89§yP&,-ﬁﬁ-§¥ﬁ§ﬁéﬁﬁnyﬁ eég#*gfgjg$%%%?ﬂ9+éne-bis-(ﬁ-tert-
5  butyl - 2- met dieghyieneglycblhi oqtadegandli ytriethyleneglycol,

hydr oxy- 2- mgt hyk phe : - sk 5

butyl-5-ne?§yl- !Eygggég%%§§§ry§%ﬁ%ﬁﬁﬁﬁ %ﬁ%ﬁ?l' ‘
1,1,3-tris-(5-teeppsnmmlg4mqpiwngp¥§-nﬁﬁ%gxxﬁﬁﬁwl)b%@axé?uratev

1,1-bis-(5-tert yRYbhiethyl@neglycol, di-hydroxyethyl oxalic acid
hydroxy-2-nethy|phenyl)-gldodggyi-nercapté%utéﬁ%,

et hyl enegl ycol - Bi8mi3e3 _pjs- (3" -tert-butyl -4' -

hydr oxyphenyl) - but yr at.@) - @istle¥d &ff BetaH ¢3-tert-butyl-4-hydroxy-

Py ony: S 35, SRS AL R0 adl (i ngmonvarsc ox

but yl - 4- net hyl ppedyhyteieplalicahatls, for example, methanol,
diethyleneglycol, octadecanol, triethyleneglycol,
1,6-hexanediol, pentaerythritol, neopentylglycol.
tris-hydroxyethyl isocyanurate,

15 thidiethyleneglycol, dihydroxyethyl oxalic acid
diamide. | -

1.9 Esters of beta-(5-tert-butyl-4-hydroxy-
3-methylphenyl) propionic acid with mono-or |
polyhydric alcohols, e.g., with methanol,

20 diethylene glycol, octadecanol, triethylene
‘glycol, 1,6-hexanediol, pentaerythritol,
neopentyl glycol, tris(hydroxyethyl)
isocyanurate, thiodiethylene glycol, N,N-
bis (hydroxyethyl) oxalic acid diamide. .

25 1.10 Amides of beta-(3,5-di-tert-butyl-4-
hydroxyphenol) -propionic acid for example, N,N’-
di-(3,5-di-tert-butyl-4-hydrqyyphenylpropionyl)-
hexamethylen-diamine, N,N‘-di-(3,5-di-tert-butyl-
4-hydroxyphenylpropionyl) trimethylenediamine,

30 N,N’-di-(3,5-di-tert-butyl-4-
hydroxyphenylpropionyl)-hydrazine.

2. UV absorbers and light stabilizers.

2.1 2-(2'—hydroxyphenyl)-benzotriazoles.
for example, the 5’'methyl-,3’'5’-di-tert-butyl- .



1.5 Benzyl conpounds, for exanple, 1,3,5-
tris-(3,5-di-tert-butyl-4-hydroxybenzyl)-2,4,6- trinethyl benzene,
bi-s-(3,5-di-tert-butyl-4- hydroxybenzyl)sulfide, isooctyl 3,5-di-tert- 20
but yl - 4- hydr oxybenzyl - mer capt o- acet ate, bis-(4-
tert-butyl-3-hydroxy-2, 6-di met hyl benzyl )di thiol - terephthal ate.
1,3,5-tris-(3,5- d|-tert butyl - 4- hydroxybenzyl )i socyanur at e.
1,3,5-tris-(4-tert- butyl-3-hydroxy-2, 6-dinet hyl benzyl )i socyanurate, 25
di octadecyl 3,5-di-tert-butyl-4- hydroxy nzyl - phosphonate, calciumsalt of
nonoet hyl 3, 5-di- tert-butyl-4- hydroxybenzylphosphonate 1, 3,5-

oo ovel ghenabe byst sy bEDE A ) s spERPMEBUOIDROYY) 5 1.6

Acyl ani nophenol s, for exa r oX auri c ac

4-hydr oxy- st earGRLREP T 2 nP @%’tQFQFQﬁEN tt%T%%*%%%f% Ber§-5-tert-
butyl - 4- hydroxmhn@)métﬁﬂazsf@ec%@wl%(ﬁeﬁt -butyl-,4’-

glet gezg guélyl { STEFY droaph&n}é{ﬁcar g?‘fg‘?i)ﬁ p? oé%% Za%lBEﬁB V\FI]'F?Lﬁ'onohydrl c or
pol yhydric Eﬂcxﬁiﬂeth?lbemz&&ﬁ#derimﬁt&ws& di et hyl enegl ycol , oct adecanol
r1 o hydroxyet hyl || SBedat s Ba R %%fl%?ﬁ@%@%@%%t "ghtobrafipgacnt i 9 veol
oxalic acid di stiliele4-hydroxy-4-methoxy-,4-octoxy,4- decloxy- 4-
dodecyloxy-,4-benzyloxy.4,2’',4’'-trihydroxy-and
2'hydroxy-4,4'-dimethoxy derivative.

10 2.3 Esters of substituted and
unsubstituted benzoic acids for example, phenyl
saiicylate. 4-tert-butylphenyl-salicilate,
octylphenyl salicylate, dibenzoylresorcinol, bis-
(4-tert-butylbenzoyl) -resorcinol,

15 benzoylresorcinol, 2,4-di-tert-butyl-phenyl-3,5-
di-tert-butyl-4-hydroxybenzoate and.hexadecyl-
3,5-di-tert-butyl-4-hydroxybenzoate.

2.4 Acrylates, for example, alpha-cyano-
beta, beta-diphenylacrylic acid-ethyl ester or

20 isooctyl ester, alpha-carbomethoxy-cinnamic acid
methyl ester, alpha-cyano-beta-methyl-p-methoxy-
cinnamic acid methyl ester or butyl ester, alpha-
carbomethoxy-p-methoxy-cinnamic acid methyl
ester, N-(beta-carbomethoxy-beta-cyano-vinyl)-2-

25 methyl-indoline.

2.5 Nickel compounds, for example, nickel
complexes of 2,2’-thio-bis(4-(1,1,1,3-
tetramethylbutyl) -phenol), such as the 1:1 or 1:2
complek, optionally with additional ligands such

30 as n-butylamine, triethanolamine or N-cyclohexyl-
diethanolamine, nickel dibutyldithiocarbamate,
nickel salts of 4-hydroxy-3,5-di-tert-
butylbenzylphosphonic acid monoalkyl esters, such
as of the methyl, ethyl, or butyl ester, nickel




1.8 Esters of beta-(5-tert-butyl-4-hydroxy- 10 3- met hyl phenyl ) - pr opi oni ¢
. acid with nonohydric or polyhydric al cohols, for exanple, nethanol,
di et hyl enegl ycol , octadecanol, triethyleneglycol, 1,6-hexanediol,
pentaerythritol, neopentylglycol, tris-hydroxyethyl isocyanurate, 15
t hi di et hyl enegl ycol ,. di hydroxyethyl oxalic acid diamde. 1.9 Esters of
beta- (5-tert-butyl-4-hydroxy- 3-nethyl phenyl) propionic acid with nono-or
pol yhydric al cohols, e.g., with nmethanol, 20 di et hyl ene gl ycol,
oct adecanol, triethylene glycol, 1,6-hexggediol, pentaerythritol, neopentyl
glycol, tris(hydroxyethyl) isocyanurate, thiodiethylene glycol, N N
bi s(hydroxyet hyldondxpdstés asf kb wifes 28ch as oflalByddeikged -of
beta-(3,5-d|-tert-butfl-4- hydr ox eno| _gﬁOpIOEIE 30|d fﬁr exanpl e, NN -
di - (3, 5-di - t er t -BRESNLPERMH | KEEPRONG T ) PLRERINECAPEXESi ani ne,
N, N -di-(3,5-di -¢dri-phany -4 Tauroxyphenytiporppyykgolenet hyl enedi ami ne,
30 NN -di-(3,5-distert-butyl,-4- h pi onyl ) - hydrazi ne. 2. W
absor bers andIi?ﬁ]l?R%ﬁ%Xi%%g%.a§§%Q{§6¥g'fgééﬁégyphenyl)-benzotriazoles,
for exanple,5the 5 ne2 gyl -St@Bically ehindergti- amingg, for example
, O -tert-butyl -,y {d 1y 35 F 1l AR O PPiYLiiayl) -sebacate, bis-
(1.2.2.6,6-pentamethylpiperidyl)—sebacate. n-
butyl-3,5-di-tert-butyl-4-hydroxybenzyl malonic
~acid bis(1,2,2,6,6,-pentamethylpiperidyl)ester,

10 condensation product of 1-hydroxyethyl-2,2.6.65
tetramethyl-4-hydroxy-piperidine and succinic
acid, condensation product of N,N'-(2,2,6,6-
tetramethylpiperidyl) -hexamethylendiamine and 4-
tert-octylamino-2, 6-dichloro-1,3,5-s-triazine,

15 tris-(2,2,6,6-tetramethylpiperidyl) - L
nitrilotriacetate, tetrakis-(2,2,6,6-tetramethyl-
4-piperidy1)-1.2.3.4-butane-tetra-carbonic aciq,
1,1'(1,2-ethanediyl) -bis-(3,3,5,5-

_ tetramethylpiperazinone). Such amines include

20 hydroxylamines derived from hindered amines, such
as di(l1-hydroxy-2,2,6,6-tetramethylpiperidin-4-
yl)sebacate: 1-hydroxy 2,2,6,6-tetramethyl-4-
benzoxypiperidine; 1l-hydroxy-2,2,6,6-tetramethyl-
4-(3,5-di-tert-butyl-4-hydroxy

25 hydrocinnamoyloxy) -piperdine; and N-(l-hydroxy-
2,2,6,6-tetramethyl-piperidin-4-yl)-
epsiloncaprolactam.

2.7 Oxalic acid diamides, for examples,
4,4'-dioctyloxy-oxanilide, 2,2’'-di-octyloxy-

30 5',5’-di-tert-butyloxanilide, 2,2‘-di-dodecyloxy-
5’,5’di-tert-butyl-oxanilide, 2-ethoxy-2’'-ethyl-
oxanilide, N,N’-bis(3-dimethylaminopropyl)-
oxalamide, 2-ethoxy-5-tert-butyl-2'-
ethyloxanilide and its mixture with 2-ethoxy-




chloro-3' ,5 -di-tert-butyl-,5-chloro-3"tert-
_ butyl - 5'nethy| ,3'sec-butyl-5tert-butyl-,4"-
oct oxy, 3', “ditert- anyl -3',5" -bi s-(al pha, alpha- 5
dlnethylbenzyl) derivatives. 2.2 2-Hydroxy-benzophenones, for exanple,-the
. 4- hydroxy- 4- nmet hoxy-, 4- oct oxy, 4-decl oxy-, 4- '
dodecyl oxy-, 4- benzyloxy 4,2 ,4" -tri hydroxy-and 2' hydroxy-4, 4' - di met hoxy
derivative. 10 2.3 Esters of substituted and unsubstituted benzoic
acids for exanple, phenyl salicylate, 4~é§wt-butylphenyl-saliciIate,
octyl phenyl salicylate, dibenzoylresorcinol, bis-

(4-tert-butyl benge £80j5 CH{O CiRa!
2,4-di-tert- buty? ¥tﬂyi 5 &5§ﬂ #?féf?u ut faﬁififéoi éﬁégg?res

and. hexadecyl - 398- G¥t %??n@uP?FaZmﬁ9@9%&y%§hY% e552°§ ﬂc??SaPes for
exampl e, al pha- cyeRexy el gupbel sutéaforahariaese aci d-ethyl ester or 20

i pha Syano- bet a et i1 - PIREEhoRS S EHVRERTE: 2ot AEERbLSeoNel 51 butyl
ester, al phas cadbpnemhbuxabiueabbdydtammde1cNasaHiug;aykNester, _
N (beta car boret Dgiy PELPLAYAPRLIRRY N B TP Y1 1 ndl e, 2.9 N ole
t et ranet hyl but yl $apbenboylhygdrazine: hié, N 1bbs- (3 25c@iprext- BBtYdmal Iy with
ﬁgg;éigﬂgLyllgngf ?%ﬁ?%efﬁﬁgggaﬁydlb ?&fd%%hggggpg;ﬁggge grckel salts
of 4- hydroxy- 3,5s311@§;qy1amino 4= trlazole, bis-benzyliden
10 oxalic acid dlhydrazide.
‘4. Phosphites and phosphonites, for
example, triphenyl phosphite, diphenylalkyl
phosphites,.phényldialkyl phosphites, tris(nonyl-
phenyl)phosphite, trilauryl phosphite,
15 trioctadecyl phosphite, distearyl pentaerythritol
' diphosphite, tris(2,4-di-tert- |
butylphenyl)phosphite, diisodecyl pentaerythritol
diphosphite, bis(2,4-di-tert-
butylphényl)pentaerythritol diphosphite
20 tristearyl sorbitol triphosphite, and
tetrakis(2,4-di-tert-butylphenyl)4,4’'-biphenylene
diphosphonite.
5. Peroxide scavengers, for example, esters
of betathiodipropionic acid, for example the
25 lauryl, steéryl, myristyl or tridecyl esters,
" mercaptobenzimidazole or the zinc salt of 2-°
mercaptobenzimidazole, zinc-
dibutyldithiocaramate, dioctadecyldisulfide,
pentaerythritoltetrakis- (beta-dodecylmercapto) -
30 propionate.
6. Polyamide stabilizers, for example
copper salts in combination with iodides and/or |
phosphorus compounds and salts of divalent

manganese.



but yl benzyl phosphoni ¢ aci d nonoal kyl esters, such as of the nethyl, ethyl,
or butyl ester, nickel 19 conpl exes of ketoxines such as of 2-hydroxy-4-

met hyl - penyl undecyl ketoxinme, nickel conplexes of
1- phenyl - 4-1 aur oyl - 5- hydr oxy- pyrazol e, optionally wth additional Iigands.
5 2.6 Sterically hindered am nes, for exanple
bIS(2 2,6, 6-tetranet hyl pi peridyl) - sebacate bi s-
(1, 2, 2, 6, 6-pentanet hyl pi peridyl)-sebacate, n- butyl -
5-di-tert-buty|-4-hydroxybenzy| mal oni ¢ i d
bis(1,2,2,6,6,-pentanet hyl pi peridyl)ester, 10 condensati on product of
1- hydr oxyet hyl -2, 2, 6.6- s’% T Reabi Vi QHY; PHOET efbRB1 @7 suceini ¢ actd,
N
W

condensati on product of
tetranet hyl pi pef ARGl dore 4-dicyandiamide,

tert- octyl am nOt&a@ldJyQ“'difd?nibsa%é urldd ddPbvadbves, hydrazine
tris-(2,2,6,6-tetr Sﬁ Flpen ﬁ% nitrilotriacetate,

tetrakis- (2 2, 6%8 38 pRIKAT 1q9%'3pqlﬁﬁfﬁﬁgaﬂeﬁra car boni ¢
acid, 1,1 |(5d2 atlﬂtaaadnwt)anbuﬂl(t's il F&llg%im@ﬂgﬁllﬁgtall panes. Sﬁch
am nes include ro eriye ro i ndered._am nes, such as
di (1- hydr oxy- 2, %QGh%E%%F}g%gﬁﬁbgﬁigg 19£ ®bha itﬁtea{aﬁﬁdroxy
2,2,6,6-tetranechtciam seeamoydi ;ﬂact@tree. cﬂal"r;lrlumxya@.taté, 6zhet r amet hyl -
4-(3,5-di-tert- RebYrately MO Bt eatate]y NP G INAHRYL QY ) aRg PR di ne; and

N- (1- hydroxy-
;palmltate. antimony pyrocatecholate or zinc

10 pyrocatecholate.

8. Nucleating agents, for example, 4-tert
buiylbenzoic acid, adipic acid, diphenylacetic
acid. ' :

9. Fillers and reinforcing agents, for

15 example, calcium carbonate, silicates, glass
fibers, asbestos, talc, kaolin, mica, barium
sulfate, metal oxides and hydroxides, carbon
black and graphite.

10. The present invention may also be used

20 in conjunction with aminoxy propanoate
derivatives such as methyl-3-(N,N-
dibenzylaminoxy)propanoate; ethyl-3-(N,N- _
dibenzylaminoxy)propanonoate; 1,6-hexamethylene-
bis (3-N,N-dibenzylaminoxy)proponoate); methyl-(2-

25 (methyl) -3 (N,N-dibenzylaminoxy) propanoate) ;
octadecyl-3-(N,N-dibenzylaminoxy)propanoic acid;
tetrakis (N,N-dibenzylaminoxy)ethyl carbonyl
oxymethy)methane; octadecyl-3-(N,N-
diethylaminoxy) -propanocate; 3-(N,N-

30 dibenzylaminoxy)propanoic acid potassium salt;
and 1,6-hexamethylene bis(3-(N-allyl-N-dodecyl
aminoxy) propanoate).

11. Other additives, for example,
plasticizers, epoxidized vegetable oils, such as



2,2,6,6-tetramet hyl - pi peridin-4-yl)- epsiloncaprolactam 2.7 Oxalic acid
.diam des, for exanples, 4,4'-dioctyloxy-oxanilide, 2,2'-di-octyloxy- 30
5',5 -di-tert-butyloxanilide, 2,2'-di-dodecyl oxy-

5 ,5'di-tert-butyl-oxanilide, 2-ethoxy-2'-ethyl- oxanilide,

N, N - bi s(3-di met hyl ami nopropyl ) - oxal ani de, 2-ethoxy-5-tert-butyl-2'-
ethyloxanilide and its m xture with 2-ethoxy- 20

2' ethyl-5,4-di-tert-butyl oxanilide and m xtures of ortho-and

par a- net hoxy-as well as of o-and p- eth@g-disubstituted oxanilides. 3.
Met al deactivators, for exanple, N,N - 5 di phenyloxalic acid diam de,

N-salicylal -N - epahticdad hoimeoi NN -hikricaldsy el iyt eeroe,
Sal i cyl oyl an no PLeREYy Py AV R e ROt YRR AT,
di hydrazi de. 4. iBheshi tesCgndlkirdsghonpt esuchoasepaopyd, otr i phenyl
B e conPr S, S\ oG itleieniig oo 11 s(nony
di stearyl peént a&gemnis + @ntdiiadpia tagents s (2 owldig tagents and
B:Jtsz"zpzeg?” % gt‘?_%?ﬁi&s%pnéiidi%%ie“s\dclpeég ﬁﬂ&%ﬁﬂoﬂﬁ%ﬂé@e or
’ distearylthiodipropionate.
Polymeric particles may be coated with the
present phosphites alone or in combination with
10 other stabilizers for stabilization of the
-polymeric material. Particles may be spherical
in shape and may be made by processes such as
"Reactor Granule Technology" as disclosed in P.
Galli and J.C. Halock, The Reactor Granule - A
15 Unique Technology for the Production of a New
Generation of Polymer Blends, Society of Plastics -
Engineers, Polyolefin III International
Conference February 24-27, 1991 and as disclosed
in Pedrazzeth et al. U.S. 4708979 entitled
20 Process for the Stabilization of Spherically
Polymerized Polyolefins issued November 24, 1987
both of which are disclosed herein by reference.
Particle formation may be achieved by support
Ziegler-Natta Catalyst systems. Suitable
25 commercial processes are known by the trademarks:
Spheripol, Addipol and Spherilene.
Olefin polymers may be produced by
polymerization of olefins in the presence of
Ziegler-Natta catalysts optionally on supports
30 such as but not limited to Mg Cl,, chromium salts
and complexes thereof, optionally supported on
Silica or other materials. They may also be
produced utilizing catalysts based on



but yl phenyl ) pentaerythritol diphosphite 20 tristearyl sorbitol

tri phosphite, and tetrakis(2,4-di-tert-butyl phenyl)4,4'-biphenyl ene

di phosphonite. 5. Peroxide scavengers, for exanple, esters of

bet at hi odi propi oni ¢ acid, for exanple the 25 | auryl, stearyl, myristyl or
tridecyl esters, nercaptobenzim dazole or the zinc salt of 2-

nmer capt obenzi m dazol e, zinc- dibutyldithi ocaramate, dioctadecyl disulfide,
pentaerythritoltetrakis-(beta-dodecyl nercapto)- 30 propi onate. 6.

Pol yam de stabilizers, for exanple coppgs salts in conmbination with iodides
and/ or phosphorus conmpounds and salts of “di val ent manganese. 21 7. Basic
co-stabilizers, 1 ol Vi W 1k doney di cyandi am de,
triallyl cyanur5&@?Qgéggggg?ngkggggéxﬁ%dFEEh%ﬁ%iﬁi%gg|ves}’anines,

pol yam des, pol gompiexe8sof5Ti andaldr.netal salts and al kaline earth netal

salts of higher fatttoﬁgkggen&ogigha@mbeidaéﬁﬁfgﬁﬁu@hecalciun1stearoy
| actate, calciumlactate, Zn stearate, Bg st ear at e, B@ Eicinq&gate and K
pal mitate, antiRBAFPP}LEEaPEchBRaLBVER Y O,/ fhotte. 8.
Nucl eating ggenpsiyhmer araghketithet @riior to or during

fabrication into articles and may be combined

with the polymer by any of a variety of means

known in the art, such as by preblending or by

_.being fed directly into fabrication equipment.

10 The following examples illustrate the
present invention.
Examples:
Phos 1 H
~ X > —0~
P a0 H
O//’ H
Phos 2 0
Np—o0
P
0
Phos 3 0
0.
Phos 4 0
> —o Ot
P
0
Phos 5 0
: \P_O_E; :>-+-
%/
0



but yl benzoi ¢ acid, adipic acid, diphenylacetic acid. 9. Fillers and

rei nforcing agents, for 15 exanple, calciumcarbonate, silicates, glass

" fibers, asbestos, talc, kaolin, mica, bariumsulfate, netal.oxi des and
hydr oxi des, carbon bl ack and graphite. 10. The present invention may al so
be used 20 I n conjunction with am noxy propanoate derivatives such as
nmet hyl - 3- (N, N- di benzyl am noxy) propanoat e; ethyl-3-(N, N-

di benzyl am noxy) propanonoat e; 1, 6- hexanet hyl ene- :

bi s(3- N, N-di benzyl am noxy) proponoat e) ; thyI (2- 25

(et hyl ) - 3(N, N—dlbenzylan1noxy)propanoa '

oct adecyl - 3- ( N\: eQFyIan1noxy pro aq9|c aC|d tetrakis

(N, N—dlbenzylan1noxy)ethyl car bo oxy y)nethan tadecyl 3- (NN

di et hyl am noxy) - propanoat e; 3- (N )pr opanoi ¢ acid
N~d

potassium salt; and 1, 6- hexanet 3 (N—aIIyI odecyl
am noxy) propanoate). 11. O her addltlves for exanple pl astici zers,
epoxi di zed vegetable oils, such as 22 epoxi di zed soybean oil s,

| ubricants, enulpgidg @rs, pignents, oxyl am nes s)ch as [err] mhereln R
is aferr] to [err] alkyl group, \guch as\propi_ or__ , opti cal

bri ghteners, flaneproofing

.Phos 8 ' 0
\\‘P-—— o]
. 0,/’ '

Phos 9 s O

The Examples set out the half-life of phosphites
in films pressed from a polypropylene resin
composition containing 1% by weight of the
respective phosphite. Half-life was measured at
5 the time to 1/2 depletion of the initial
phosphite loading upon exposure of the film to a
temperature of 60°C and a nominal relative
humidity of 75%. It is believed that degradation
of the phosphite in the film was due primarily to
10 hydrolysis of the phosphite. Phos 8 illustrates
the phosphites of the present invention and their
results are shown in example 1. Examples A, B,
C, D, E & F are comparative examples. The
additive is compounded into polymer at 5000- 10000
15 ppm, and the initial color recorded. The polymer
sample is then exposed to short wave UV light (as
the 254 mm light from a Mineralite® Lamp. Model



5 agents, anti-static agents, blow ng agents and thiosynergi sts such as
di | aur yt hi odi propi onate or distearylthiodipropionate. Polyneric particles
may be coated with the present phosphites alone or in conmbination with 10
other stabilizers for stabilization of the polyneric material. Particles
may be spherical in shape and may be nmade by processes such as "Reactor

G anul e Technol ogy" as disclosed in P. Galli and J.C. Hal ock, The Reactor
Granule - A 15 Uni que Technol ogy for the Production of a New Generation
of Polymer Bl ends, Society of Plastics gggineers, Polyolefin II

I nternational Conference February 24-27, 1991 and as disclosed in
Pedrazzeth et apvel-®) #398878etntimbedniervalr qusualflyr thenift.gbil i zati on

f Spherically Pol yrer]j | yol ef i i bot h of
ohi oh ar e di sel Beed ReFoRhebgnys; Eraicsheptitnly EOREe, (s Y oo achi eved
by support ZieglessNehan Cainthdt s¥beeaslosuicfatthe P®lymegmmer ci al
processes are k&&xglgvighfgaaégsgﬂaha: tRBNehiaRgl 1AdYeNAlowridksSpheri |l ene.
may be pr y pol

A efin polyners: oduce ynerization of Jolefins in the

presence of5Zi efjrdexNb@eltaa¥d) ybescapFroatrdy ofaqR3Es (&  such as but

not Ilmg ed tg_ lf@iietné,ughyemymlag: Eés;%rndiQQ”ﬁheiée% téiae_rwf, ogtlon?!ly

i;?g?;g?s ggsan%gg,Ogygicgilgaigr£§e520-28yrg% e? S%aﬂ%ﬂﬁé“%ﬁ§% utitizing
pass®’ the UV yellowing test will have delta YI<S,

typically in the 0-2 range.



23 cycl opent adi ene conpl exes of netals typically conplexes of Ti and Zr.
-Consistent with the invention, the phosphites of the invention nmay-be added
to the 5 pol yner at any time prior to or during fabrication into articles
and may be conbined with the polynmer by any of -a variety of means - known in
such as by preblending or by being fed directly into fabrication

"the .art, )
equi pnent. 10 ‘The followi ng exanples iltlustrate the present

i nvention. Exanples: Phos 1 [err] Phos 2 [err] Phos 3 [err] Phos 4 [err]
Phos 5 [err] 24 Phos 6 [err] Phos 7

[err] Phos 8- - [err] Phos 9 [err]

26

Liquid (25°c¢)
Yes
Yes
Yes
No
Yes
No
Yes
Yes
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Example
A
B
C
D
E
P
1
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The Exanples set out the half-life of phosphites in filnms pressed froma

. pol ypropyl ene resin conposition containing 1% by weight of the respective
phosphite. Half-1ife was neasured at 5 the tine to 1/2 depletion of the
initial phosphite |oading upon exposure of the filmto a tenperature of
-[err] and a nomnal relative humdity of 75% It is believed that
degradation of the phosphite in the filmwas due primarily to 10

hydrol ysis of the phosphite. Phos 8 illustrates the phosphites of the
present invention and their results are Zhown in exanple 1. Exanples A B,

C, Db E & F are conparative exanples. The addi-tive is conpounded into
pol ymer at 5000-N@R(Ehe greaksr HRIeLytic t$epbLdisy pécSh@ed. The

pol ymer sanpl e i éiﬁﬁ@@%ﬁ%ﬁ@ ﬁf@génwai/@véf{tibﬁhbvéesmae 254" mm | i ght
froma Mnerallte err ng)é?l\/bdel time interval

(usual Iy 10 ni n.G°mR2 QR%FR%F??tnn%+§PI?€F? §Bﬁr€€sé§§69Fﬁy | ess
than 1 inch) Thet @xanipld 1 heo 0] YireyeSkogiegi s Teabdedgd and the change in

Vel lowng tost i USEARTSF pild ASpEBEH d ot a8 BE by f L L
Sanpl es that pasiegradadiorelphenolic esf Bxamphevé.deThe ®atE, typically in
the 0-2 range. perein demonstrates the improved properties and
compination of properties of the phosphites of
the present invention. The phosphite of the
10 present invention exhibits enhanced hydrolytic
stability over Phos 6 and Phos 7 (compare Phos 8
with Phos 7). Phos 1, 2, 3 and 6 are liquids at
room temperature.

Table II
Phenolic Boiling Point
HO 230°C
HO : 235°C
HO , 237°C
HO 263°C

HO 269°C



26 [err]
t he present

27 Note the greater

nventi on over the conparative phosphites. Al so note the

resi stance of Exanple 1 to U V. yellowing. Table Il 5
hi gh boiling point of the degradation phenolic. of Exanple 1. The data
' herein denonstrates the inproved properties and conbination of properties
of the phosphites of the present invention. The phosphite of the 10
present invention exhibits enhanced hydrolytic stability over

Phos 7 (conpare Phos 8 with Phos 7).

t enper at ur e

[err] HO
[err] HO

10

illustrates the

600
500
500

4.75
5.01
5.72

1.3
2.04

Table Il Phe nolic Boi | i na Poi nt HO
B [ @eibjleH@I (cont’d)
Phenoglic [err] Boiling Point
HO 278°C
HO 275°C
Tabl II
_ H I
Phos 10 600 0
Phos 11 0 600
Phos 8 0 0
Cast 500 500
HPAO 500 500
Melt Flow (12 @ 230°C)
1st Pass 4.58 5.95
3rd Pass 5.51 8.45
5th Pass 6.2 11.49
Color (Yellowness Index) °
l1st Pass 2.98 2.96
3rd Pass 4.31 4.76
Sth Pass 5.01 5.87

Phos 8 = (2-Butyl-2-ethyl-1,3-
propanediol) (2,6-di-tert-butyl-4-sec-
butylphenyl)phosphite.

Phos 10 is bis(2,4-di-t-butyl
pentaerythfitol) diphosphite.

" Phos 11 is tri(2,4-di-t-
butylphenyl)phosphite.

HPAO is a hindered phenolic commerc
available as Irganox-1010.

Cast is calcium stearate.

3.6

ially

hydrol ytic stability of the phosphites of

Phos 6 and

Phozgl, 2, 3 and 6 are liquids at

[efr] HO

room



28 Table Il (cont'd) Phenolic Boi I i ng Poi nt HO

, [err] HO [err] Table I'll H I .2 Phos
10 600 0 0 Phos 11 0
600 0 Phos 8 0 0 600 CaSt

. 500 500 - 500 HPAO 500 - 500 500
Melt Flow (12 [err] [err]) 1st Pass ' 4.58 5.95° 4.75
3rd Pass 5.51 8. 45 5.01 5th Pass 6.2
11. 49 5.72 Col or (Yellomness | ndex) 295t Pass 2.98 '
2. 96 1.3 3rd Pass .. 4.3 4.7 04 5th Pass
5.01 5. 87 Natg Phgsrelativedy: ;P‘i"z-(éf'ﬁﬁ@?, gelt 10w

propanedi ol ) ( 2, ®f dexample bt gh- ¥theesSth bpagsphangl hpltesphiet e. Phos 10 i s

(o4 a1 onyrphent) bRECHTHaneda RISR R EnelRITCR, | 7

commercially aveassbl e as |rganox-1010. 10 CaSt is calciumstearate.



29 Note the relatively low (stable) nelt flow of exanple 2 on the 5th _pass,
and note the relatively | ow yell owness index on the-fifthpass.—

Clainms: | claim 1. A phosphite of the formula: [er

sel ected fromthe group consisting of alkyl groups a N! “ |g“ntu““butyl
sai d phosphite being a liquid at [err]. 2. The pho e o Cl ai m*1
wherein [err] is nmethyl. 3. A thernopl astic polyneric conposition
conprising a thernoplastic resin and fromO0.01 to 1.0 percent by weight of
a phosphite as claimed in Gaim1l based gy the total weight of the
conposition. 4. A thernoplastic polyneric conposition conprising a
thernmoplastic regjdymed fromO0.01°to 1.0 percent by weight of a phosphite
as claimed in G;ﬂzqzzzgsed on the total weight of the conposition.

1. A phosphite of the formula:

H;C - CHz - CHz - CHz CH;— (o] C (CH,) 3

\\'J/ \\\\p-;o :%fg\ Y: .
/N /S 't .

CHy—CH, CHy— 0 Y

wherein Y! is selected from the group
"consisting of alkyl groups and Y? is sec-
butyl, said phosphite being a liquid at
25°cC.

2. The phosphite of Claim 1 wherein Y' is
methyl.

3. A thermoplastic polymeric composition
comprising a thermoplastic resin and from .
0.01 to 1.0 percent by weight of a phosphite
as claimed in Claim 1 based on the total |
weight of the composition. .

4. A thermoplastic polymeric composition
comprising a thermoplastic resin and from
0.01 to 1.0 percent by weight of a phosphite
as claimed in Claim 2 based on the total
weight of the composition.

5. A thermoplastic polymeric composition
comprising a thermoplastic resin and from
0.01 to 1.0 percent by weight of a phosphite
as claimed in Claim 3 based on the total
weight of the composition.

6. A thermoplastic composition as claimed in
Claim 4 wherein said thermoplastic resin is
selected from the group consisting of



5. A thernopl astic polyneric conposition conprising a thernoplastic resi

and fromO0.01 to 1.0 percent by weight- of a phosphlte—as—erarﬁéd in Claim
" based on the total wei ght of the conposition. 6. l ““
conposition as clained in Claim4 wherein said ther rmp mﬂﬂalﬂ‘m\m‘\
sel ected fromthe group consisting of 31 pol yol efi ns,s pal year bonht €5,
pol yesters, polyvinyl chloride and pol ystyrenes. 7. A thernnplastlc
conposition as claimed in Gaim4 wherein said thernoplastic resin-is
pol ypr opyl ene. 8. A thernoplastic conBdsition as clained in aim4
wherein said conposition consists essentially of said thernoplastic resin
and said phosphlte polyolefins, polycarbonates, polyesters,

‘polyvinyl chloride and polystyrenes.

7. A thermoplastic composition as claimed in
Claim 4 wherein said thermoplastic resin is
polypropylene.

8. A thermoplastic composition as claimed in
Claim 4 wherein said composition consists
essentially of said thermoplastic resin and
said phosphite.



