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| nvention The present invention relates to thernoplastic
conpositions, and stabilizers for thernoplastic conpositions, and nore
particularly relates- to stabilized thernoplastic conpositions and
stabilizer concentrates for . t her mopl astic conpositions. 5

Description of the Related Art Trial kyl am ne oxi des are
general ly known, and the use of such has an - additive for products such
as shanpoos, soaps, fabric softeners, cleaners, detergent's, gasolines,

agricul tur | d r | and_cel | ul ose extrusi on
products i @‘g}‘gg%hg@éﬁh’ﬁ %8&&1%&6%@»{%@@0&;“%%}5& GOMPOHETIBNS pol yneric
conpositions is also known, and t he use of conpounds such as hydroxyl
am nes, hindered phenolics, and phosphites is also generally known.

For exanple, U.S. Patent 4,403,053 discloses stabilization of
—pol yolefins with a benzotriazole and a phosphite, and U S. -

BACKGROUND OF THE INVENTION
Field of the Invention

The p_reﬁent invention relates to thermoplastic compositions, and
stabilizers for thermoplastic compositions, and more particularly relates-to
stabilized thermoplastic compositions and stabilizer concentrates for
thermoplastic compositions.

5 ' Description of the Related Art

Trialkyl amine oxides are generally known, and the use of such has an |
~additive for products such as shampoos, soaps, fabric softeners, cleaners,
detergents, gasolines, agricultural formulation, deodorant sticks, and cellulose
extrusion products is also known.

10 The need for stabilization of polymeric compositions is also known, and
the use of compounds such as hydroxyl amines, hindered phenolics, and
phosphites is also generally known. For example, U.S. Patent 4,403,053 discloses
stabilization of polyolefins with a benzotriazole and a phosphite, and US.
4,305,866, discloses stabilization of polyolefin with the phosphite. As a further

15 example, US. Patent 4,443,572 discloses stabilization of polyolefins with a
phosphite, hindered phenol and thioester. As also shown above, the use of -
hydroxyl amines is also known, for example, the use of hydroxyl amine of the
formula '

(C1sH37)2NOH
20 is known for stabilization of thermoplastic compositions such as polyolefins.

-

Furthermore, unsaturated compounds of the general structure



4,305, 866, discloses stabilization of polyolefin with the phosphite. As a
further 15 exanple, U S. Patent 4,443,572 discloses stabilization of

pol yol efwagrmiseh a phosphi te, hindered phenol and PRIEELISR84 As al so
shown above, the use of hydroxyl am nes is also known, for exanple,
the use of hydroxyl am ne of the . formul a '

[err] 20 1is known for stabilization of thernoplastic conpositions such as
pol yol ef i ns. Furthernore, unsaturated conpounds of the general
structure _ WO 97/ 11993
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[err] are known as process stabilizers, see Cdorisio et al., U S
Pat ent 5, 268, 114, i ncorporated® herein by reference. It is believed
‘that the unsaturation adds - undesirabl e qualities to the manufacturing
process for the making thereof. (? R grAccordingly, there is a need and
desire to provide polymer conposifians | whi ch exhibit desired |evels
of stability and to provide stB.b-tNr-ﬂef-Csa@pom tions for i ncor poration
into polyner conpositions. Sunmary of the

I nvention The present [ rﬁleﬁ‘t i On i nvol ves t her nmopl astic

CONPOSidre ORNOWANAAIPILAGs stabilizers, see Odorisio et al., US. Patent 5,268,114,
incorporated herein by reference. It is believed that the unsaturation adds
undesirable qualities to the manufacturing procéss for the making thereof,

Accordingly, there is a need and desire to provide polymer coinpositions

U

which exhibit desired levels of stability and to provide stabilizer compositions for
incorporation into polymer com?bsitions. ' | -
Sunung. of the Invention

The present invention involves thermoplastic compositions containing

10  saturated hydrocarbon amine oxides and stabilizer compositions containing

saturated hydrocarbon amine oxides. The thermoplastic compositions may

optionally contain at least one additional stabilizers. The additional stabilizer is

- selected from the group consisting of phosphites, hindered phenolics, and
hindered amines. '

The stabilized compositions exhibit low levels of melt flow rate increases

w

upon extended extrusion passes. Preferably the polymer compositions contain a
- polyoléfm resin. : _
B '~ Detailed Description of the Invention

The thermoplastic compositions comprise a thermoplastic resin and a
22 hydrocarbon amine oxide. Preferably the thermoplastic resin is present at a level

| of between 50 and 99.99 percent by weight based on the total weight of the -
composition, more preferably between 80 and 99.9 percent by weight, and most
preferably between 95 and 99 percent by weight thereof; and preferably the
saturated hydrocarbon amine oxide is present at a level of from 0.001 and 5 percént
by weight based on the total weight of the composition, more preferably between
10.005 and 1 percent by weight based on the total weight of the composition, and

ro
n



10 saturated hydrocarbon am ne oxides and stabilizer conpositions

cont ai ni ng saturated hydrocarbon am ne oxi'des. The thernoplastic
CoONpPoSi t W g% optionally contain at |east one ®@ATUSSGNAB4
stabilizers. The additional stabilizer is sel ected fromthe group
consi sting of phosphites, hindered phenolics, and hi nder ed am nes.

The stabilized conpositions exhibit lowlevels of nelt flow rate increases
upon extended extrusion passes. Preferably the.polyner conpositions contain
a "pol yol efin resin. Det ai | ed Description
of the Invention The thernoplastic conpositions conprise a
thernopl astic resin and a 20 hydrocarbon am ne oxide. Preferably the

t hernopl astic resin is present at a Bevel of between 50 and 99. 99
percent by wei ght based on the total weight of the conposi tion, nore

pr ef er almost Ipeefersbiy B6tvesed @5 ang Exlc pericertybyveveighit, tharedf.nPséferably thepr ef er abl y
bet ween 95 and 99 percent b ght thereof;, and_prefer ?bl y the
sat ur at e BH}POQWH%%W&Eﬁéop?%F&BM’ for|exgmple, @ metghsalt 001 and 5

per cent o2 faﬁ,bxcmuqntasmagn%ame A0 Yl T B 100 Far R B (D Tl

preferably between : and 1 percent by wei ot al
wei ght @3/(} parte mcrgmonobase@m the total weight of\the dhermepjastic resin. The

" PCT/ 4S9 ,}EEE

nost pre era ?aShﬁecto\/\ePosuborbgmgnwef Cp?é‘r“c%’én l§/mif’/veulfg ertﬁ%%‘&?“ ?ﬁef erably
t he nﬂyﬁm’fmqﬂrmmemorrpom tions further contain a neutralizer, for

exampl e, sal t fatty acid,such,as calciu tearate at a
Ievg}o of fro ioﬁi’fﬂ%ﬁt?‘% M’ %P € “oxide "stabilizer C°mP°nSlmS°nS are

preferably in the form of stabilizer blends containing respective amounts of the
hydrocarbon amine oxide and a second stabilizer. Preferably, the second stabilizer
10 is selected from the group consisting of phosphites, hindered phenolics, hindered
amines, and mixtures thereof. Preferably, the hydrocarbon amine oxide and the
second stabilizer are present in respective weight ratios of between 1:99 and 991,
more preferably between 5:95 and 95:5, and most preferébly between 25:75 and
75:25 on a respective weight ratio basis. Preferably the stabilizer composition
15 contains a hydrocarbon amine oxide at a level of between 1 and 99 percent by
weight based on the total weight of the stabilizer 5 composition, more preferably
between 5 and 95 percent by weight thereof, and most preferably between 25 and
75 percent by weight thereof; and the second stabilizer is preferably present at a
' level of from 1 to 99 percent by weight based on the total weight of the stabilizer
20 compbsmon, more preferably between 5 and 95 percent by weight thereof, and
most preferably between 25 and 75 percent by weight thereof.
Amine oxides and processes for making thereof are set out in Richard J.
Nadolsky Amine Oxides Encyclopedia of Chemical Technology, Vol. 2, pages 259- -
271, John Wiley & Sons, Inc. (1978), which is incorporated herein by reference.
25 The thermoplastic resin, also referred 1o as a polymer, may be any

thermoplastic known in the art, such as polyesters, polyurethanes, polyalkylene
terephthalates, polysulfones, polyimides, polyphenylene ethers, styrenic polymers,
polycarbona{;&s, acrylic polymers, polyamides, polyacetals, halide containing

-



2000 parts per mllion based on the total weight of the thernoplastic
resin. The 5 t hernopl astic conposition nmay further contain anpunts of

ot her sy diigmrs or may be free fromthem ' PCT/US967ER84sat ur at ed ~
hydr ocar bon am ne oxi de stabilizer conpositions are preferably in the
formof stabilizer blends containing respective amounts of the

hydr ocar bon am ne oxi de and a second stabilizer. Preferably, the second
stabilizer 10 is selected fromthe group consisting of phosphites,

hi nder ed phenolics, hindered am nes, and m xtures thereof. Preferably,
t he hydrocarbon am ne oxi de and the second stabilizer are present in
respective weight ratios of between 1:99 and 99: 1, nore preferably
bet ween 5:95 and 95:5, and nost preferably between 25:75 and 75:25 on

a respective weight ratio basis. Preferably the stabilizer conposition 15

cont ai fistythefy €hQ o PSIBAA Hofopblydersaind chpolfmesd, BEKWEES o} dieteRP Per cent

by wei ght based on the total weight of the stabilizer 5 conposition,
nore pPAYEEEH| yuch asppplyphenylensd etwrpstyrenia  sineblgndst eotponyl and nost
pref er m by i ght thereof; and the second
st abi I%gé%{d?@&ﬁé grap yg?)crtg}soe%l{lédapséﬁﬁé}g’@%\égl of from1l to 99 percent by
wei ghtmbtimerylonittilecand teainetieylstiyreref comtairdngnABS, zand Folyesearfp®Si bt on, nore
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Nadol sky Am ne ‘Oxi des Encycl opedi a of Chemi cal” Technol ogy,. Vol . 2, pages
259- knownoin) the gith Vilowiever, Sdes hvdrasarboro agyine \anides jandi stabilizer at ed

her! L BAAIERF e Signion s pSRSRRIELARE Bbikrpius dhpekel o0 o
pol yessuehas podyolefind, pahyearbopateg apdlvestars, polyphetylenpothend &idstyraat ysul f ones,
pol yi m des, po] yphenyl ene ethers, styreric, polyners, . pol ycar bonat es,
Dy [ ROIBBiephet e oo rem. et gaess 8 w bicRAhEBoplastic, PRLRRETS are
WO 97/%,55&1 and/or used. PCT/ US96/ 15284
Poiymers of monoolefins and diolefins, for example polypropylene,
polyisobutylene, polybutene-l, polymethylpentene-1, polyisoprene, or
polybutadiene, as well as polymers of cycloolefins, for instance of cyclopentene or
15 norbornene, polyethylene (which optionally can be crosslinked), for example high
density polyethylene (HDPE), low density polyethylene (LDPE) and linear low
density polyethylene (LLDPE) may be used. Mixtures of these polymers, for
example, mixtures of polypropylene with polyisobutylene, polypropylene with
polyethylene (for example PP/HDPE, PP/LDPE) and mixtures of different types
20  of polyethylene (for example LDPE/HDPE), may also be used. Also useful are
copolymers of monoolefins and diolefines with 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,
ethylene/heptene, ethylene/octene, propylene/isobutylene, ethylehe/ butane-1,
25 propylene/butadiene, isobutylene, isoprené,  ethylene/alkyl  acrylates,
ethylene/alkyl methacrylates, ethylene/vinyl 'aceta_fe (EVA) or ethylene/acrylic
acid copolymers (EAA) and their salts (ionomers) and terpolymers of ethylene
with propylene and a diene, such as.hexadiene, dicyclopentadiene or ethylidene-

-



4 - polynmers and pol yol efi n honopol yners and copol yners. M xtures of
di fferent pol ynmers, such as pol yphenyl ene ether/styrenic resin bl ends,
pol yvi nwho 97/1199chl ori de/ ABS or ot her inpact nodified pbF/HEY645284uch as
met hacrylonitrile and [err]-methyl styrene containing ABS, and pol yester/ ABS
or 5 polycarbonate/ ABS and pol yester plus some other inpact nodifier may

al so be - used. Such polymers are available comrercially or may be made
by neans wel |~ known in the art. However, the hydrocarbon am ne oxi des
and st.abilizer conposi tions of the i nvention are particul arly useful

i n thernoplastic polyners, - such as pol yol efins, pol ycarbonates,

pol yesters, polyphenylene ethers and styrenic 10 polyners, due to the.
extreme tenperatures at which therndplastic pol ymers are of ten
processed and/ or used. Pol ymers of nonool efins and di ol efins,

for exanxboe'mpml yasr wpill angixtures ofshich sopolyyrerseand they mikemes with

| ynet h t | | di | |
ol yrePBVSHeTs, BeBpaed fRboVho RO BaEsies rolvRepeP BBMRtERENS So8Y endr bor none,
pol yet bt pmrets)/ NDHE/BVA UDPE SEAALLBPEY BV, ik BUDPE/BA A£xanpl e hi gh

densi ty pol yet hyl ene, (HDPE) | ow densi ty pol yet hyl ene (LDPE) and linear |ow
density pol Yeererlastic pebmesTs nmpay balsesisglude Brenie RAlYIEESs csushl 9srers, for

ooyt polvaEkde o %@iﬁ%‘*@%ﬁé@ Eoly pBky Rpeh) ©Booolfflel{ BBV "1e VL
20 of s@ﬁn@@hﬁtﬁvl@Mm@v«&hﬂxmebbPEéﬂyﬁEﬂ)anvmah&h ab,efouaﬁfnﬁm so useful
are . coep}%uérgers of mnonool fIES and diolefin th each other or with

ot her Rfmonery. r exSHR ?algy y| eRethacEfateene, LLDPE
and i t sryPénel/ehAsic \éhhpdiaaPE pr %P;Weﬂé‘ﬂéd%ﬂ&i@ﬂ@/éh et hyl epgyihgxene,

ethylene/ethylpentene ) et hyl ene/’hept ene ethylene/octene

pr opy| siyeened setyionitrile/ n@thﬁh@wéte, bmbetees] of okighy igpgste saengtha fioame

ylL at t ng/ al kyl
acrwé}f‘eesobg%%gng?w nyéf( eé‘% bﬁﬁ?f‘o%@e?ﬁﬂyl SheP éegr 5‘?9"@ & acid
copol y pelyaci(ylizkd)) a aliehe peiymeradxtan eﬂgnmlps@p)denb/tchemteypdyme@f ad hyl ene
wth | ene, and a.dj ene, a(‘:h s hexadj ene, gu %E)ent d| ene or

et hyl i gg)ﬁg copolymers of styrene, su 2 or example, styrene f tadiene / styrene,
styrene / isoprene / styrene, styrene / ethylene / butylene / styrene or
styrene/ ethylene/ propylene styrene. Styrenic polymers may additionally or
15 alternatively include graft copolymers of styrene or a-methylstyrene such as, for

example, styrene on polybutadiene, styrene on polybutadiene-styrene or
polybutadiene-acrylonitrile; styrene and acrylonitrile (of methacrylonitrile) on
polybutadiene and copolymers thereof; styrene and maleic anhydride or
maleimide on polybutadiene; styrene, acrylonitrile and maleic anhydride or '
20  maleimide on polvbutadxene styrene, acrylonitrile and methyl methacrylate on
polybutadiene, styrene and alkyl acrylates or methacrvlates on polybutadxene,
styrene and acrylonitrile on ethylene-propylene-diene terpolymers, styrene and
acrylonitrile on polyacrylates or polymethacrylates, styrene and acrylonitrile on
acrylate/butadiene copolymers, as well as mixtures thereof with the styrenic
25  copolymers indicated above.
Nitrile polymers are also useful in the polymer composition of the
invention. These include homopolymers and copolymers of acrylonitrile and its
analogs, such as polymethacrvlonitrile, polyacrylonitrile, acrylonitrile/ “butadiene
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5 nor bor.nene; as well as m xtures of such copolyners and their

m Xt ur esyowi11993 pol ymers nentioned above, for exanpl BCT/US96/15284

pol ypr opyl ene/ et hyl ene propyl ene- copol ynmers, LDPE/ EVA, LDPE/ EAA,

LLDPE/ EVA, and LLDPE/ EAA. : Ther nopl astic polyners may al so

I ncl ude styrenic polynmers, such as 5 polystyrene, poly(p-nethylstyrene),

pol y- (a- et hyl styrene), copol yners of styrene or a-nethylstvrene with
di enes or acrylic derivatives, such as, for exanple, '

st vrene/ but adi ene, styrene/acrylonitrile, styrene/ al kyl met hacryl at e,
styrene/ mal ei c anhydri de, st yrene/ but adi ene/ et hyl acryl ate,

styrene/acrylonitrile/methylacrylaté nixtures of high inpact strength from
.10 styrene copolymers and anot her polynmer, such as, for exanple, from a
pol yacrpdlymers, a daeplongule/aiitylor asrviatdy| epelypreopy| eaaditingtnide tadkylol yner ;

and . ock .c | ymers of styrene, such f or .example,, styrene /

but adi RERAETERF CRaERE Dolymptsy A5 arBliE S rorPomBES B8 FefeBRE 1 ot hyl ene.
/ butyla%aeeinfggﬂ&wstyfemcs. styrene/ et hyl ene/ propyl ene styrene. Styrenic
polymers may additionally or 15 alternatively include graft copolyners of

styrene or &ohaness baspdcor astidis amids feach as acnyligasich methaceylie anmid,

pol ybut agl . | ene-gt

Pol Sour i eh et i@ 3l Vel bR 303 U Butbot may plso be used.

met hac rSuchrpdlymiess) inglude polypethyimetticeyietenadd cABBtypeegaft dupobyrhersst yr ene
and mal e'c-anggdride or. ..~ | .ei.m de on _IE)O| but adi ene; styrene, S
acryl oﬁ?’ﬂt‘?‘FWe 5 PAIF & éhﬁwggﬁ“ e'(fypidm-‘?fﬁ%/reﬁ‘?ﬁ gsﬂbﬁeaim%hmaﬁ ene;

St yr enexcryiRl adid Bbtef bt An ey HERIRY hrii@é. NREK et tndilding oth@OAFPIE-BFfeNE,
styrene and al kyl acrylatées or nethacryl ates on pol ybut adi ehe, styrene
and acr)Peemesrs; ucloas aaelainrmethasiajeinn acrylamidetandopiethasrdamide/ maye and

10 alsobeused. |

' Halogen-containing polymers may also be useful. These include resins such
as polychloroprene, epichlorohydrin homo- and copolymers, polyvinyl chloride,

- polyvinyl bromide, polyvinyl fluoride, polyvinylidene chloride, chlorinated

- polyethylene, chlorinated polypropylene, fluorinated polyvinylidene, brominated

15 polyethylene, chlorinated rubber, vinyl chloride-vinylacetate copolymers, vinyl
chloride-ethylene copolymer, vinyl chloride-propylene copolymer, vinyl chioride-
styrene copolymer, vinyl chloride-isobutylene .copolymer, vinyl chloride-
vinylidene chloride copolymer, vinyl chloride-styrene-maleic anhydride
terpolymer, vinyl chloride-sfyrene-acrylonitrile copolymer, vinyl chloride-

' 20 butadiene copolymer, vinyl chloride isoprene copolymer, vinyl chloride-
chiorinated propylene copolymer, vinyl chloride-vinylidene chloride-viny! acetate
tercopolymer, vinyl chloride-acrylic acid ester copolymers, vinyl chioride-maleic
acid ester copolymers, vinyl chloride-methacrylic acid ester copolymers, vinyl -
cl'ﬂoride-acrylonitrile copolymer and internally platicized polyvinyl chloride.

25 Other useful thermoplastic polymers include homopolvmers 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



acrylonitrile onm polyacrylates or pol ynethacryl ates, styrene and _
acrylonitrile on acryl at e/ but adi ene copolyners, as well as m xtures
t her eof wiotd/119%@ styrenic 25 copol yners indi cated abov&CT/US6/15284
Nitrile polyners are al so useful in the polyner conposition of the

I nvention. These include honopol yners and copol ynmers of acrylonitrile and

Its . anal ogs,. such as polynethacrylonitrile, polyacrylonitrile,
acrylonitrilel-butadiene WO 97/ 11993
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pol ymers, acrylonitrilelalkyl acrvl ate pol ymers, acrylonitrilel

al kyl nmet hacryl at e/ but adi ene pql yners, and various ABS conpositions as
referred to above in regard to‘styrenics. Pol yners based

on acrylic acids, such as acrylic acid, nethacrylic acid, 5 met hyl
met hacrgpide aagi domnromeh palydcetalnriadified] with ehesmopiasbo fpalayretiianes,be used.

ahr o) e o B RAKE Lot Bl ABEY Ol Bhelfnd Brabd 8% Bifke PECCU )

an areCr plistaraciol golyphenylens ogidesi ovifici pbl?ﬁyf&e' Re! \Wobyasnideg! udi ng
ot her acryli¢-type noners, such as acrol el n,, nethacrolein,
acryl a_rﬁ"?iiécaig_ﬁﬂ%/fﬁ Rk poliiEECEpnates; palys pResy spAlyethersulfones and
e Bl s B e o Aol MRS oA = =
chl or i déipls and/ opdrom ihysiroxycanipoplic anidis/en thelcontesponding lastdnesi suchiasene
Tuori e By RPraae" ro A a efebr AR ©PoRRl AEnaRiER"
cvclohexane terephthalate, poly-2(2,2,4(4-hydroxyphenyl)-propane) terephthalate
and polyhydroxybenzoates as well as block copolyetheresters derived from
10  polyethers having hydroxyl end groups. |
Polyamides and copolyamides which are derived from bisamines and
dicarboxylic acids and/or from aminocarboxylic acids or the corresponding
lactams, such as polyamide, 4,polyamide 6,polyamide 6/6, 6/10, 6/9, 6/12 and
4/6, polyamide 11, polyamide 12, aromatic polyamides obtained by condensation
15 of m-xylene bisamine and adipic acid; polyamides prepared from hexamethylene
bisamine and isophthalic or/and terephthalic acid and optionally an elastomer as
modifier, for example poly-2 4 4trimethylhexamethylene terephthalamide or poly-
'm-phenyléne isophthalamide may be useful. Further copolymers of the
- aforementioned polyamides with polyolefins, olefin copolymers, ionomers or
20  chemically bonded or grafted elastomers; or with 'polyethers, such as for instance,
with polyethylene glycol, polypropylene glycol or polytetramethylene glycols and
polyamides or copolyamides modified with EPDM or ABS may be used.
Polyolefin, polyalkylene terephthalate, polyphenylene ether ‘and styrenic -
resins, and mixtures thereof are more preferred; with polyethylene, polvpropvlene,
25 polyéthylene terephthalate, polyphenylene ether hombpo_lyrriers and copolvmers,
polystyrene, high impact polystyrene, polycarbonates and ABS-tvpe graft
copolymers and mixtures thereof being particularly preferred.



15 pol yet hyl ene, chl ori nat ed rubber, vinyl chloride-vinyiacetate

copol.yners, vinyl chl oride- et hyl ene copol yner, vinyl ' o
chl ori dewpnopi®Ene copol yner, vinyl chloride- styréﬁgn§8%5??her, vinyl’
chl ori de-i sobutyl ene copol yner, vinyl chloride- - vi nyl i dene chl ori de
copol yner, vinyl chloride-styrene-naleic anhydride terpol ynmer, vinyl

chl ori de-styrene-acrylonitrile copolyner, vinyl chloride- 2 0 butadiene
copol ymer, vinyl chloride isoprene copolyner, vinyl chloride-

chl ori nated propyl ene copol yner, vinyl chloride-vinylidene chloride-vinyl
acetate tercopol yner, vinyl chloride-acrylic acid ester copol yners,
vinyl chloride-nmaleic acid ester copolyners, vinyl

chl oride-nmethacrylic acid ester copdyners, vinyl

chloride-acrylonitrile cqpohﬁger and internally platicized polyvinyl

chl ori de. 2 Bhe resulting s@abilized thermeplastia pRIipINGs €9roposiEPyseptonatiy| alste
honnpol*gﬁgﬁ - : . f. ' . such as polyal kyl ene

gl ycol s, po J@§ﬁ§f8$ﬁfﬁﬂﬁﬁﬁg!Mﬂﬁﬁ§a%8F§%%%%§F§%§$% ‘de. or copol yners t her eof
with bis-glykidylArtitsddantspol yacet al s, - such as pol yoxynet hyl ene and
}3?;%)-/5 8888} {g ‘[{Et hylﬁﬁﬂ?la‘@@d Cr}ngr?&tpglegolg,t h}{cl»re neexample: 2,6-di-_-tert\-/gx_t?' -{}-11993
OXi de afeth ,@feﬁ-ﬂﬁ}y@,ﬁﬂ:li&le&m Rérld] eZ6-vi-tept- blG 1 ARRhAShEfol, 2,6-

pol yur et hanes, acrylates or &g?hacrylonitrile contéﬁﬁing ABS;

" pol yphediytearntykitdebutiphensls | des 2.6-di-terirutytiisobuedpbendlol yphed6l ene

id ' : | yani des: . .
ol yoor St AP hERGI et LBy cyciohe RN ¥BTHBROR BBl 26-
pol yet héirdtidegh-d-methyhsherost er 346 tidyciohexdphénctd f p@rdicteprtlrgil i ¢ aci ds

?ggtOne@?%%‘egg}gl/p%ren&r.omhydroxycar boxylic acids or the corres_pondi.ng
10 12  Alkylated hydroquinones, ' for example, 26di-tert-butyl4-
methoxyphenol, 25-di-tert-butylhydroquinone, 2,5-di-tert-amyl-hydroquinone,
2,6diphenyl-4-octadecyloxyphenol.

1.3 Hydroxylated thiodiphenyl ethers, for example, 2,2-thio-bis-(6-tert-
butyl-4-methylphenol), 2,2'-thio-bis-(4-octylphenol), 44'thio-bis-(6-tertbutyl-3-
15 methylphenol), 4 4'-thio-bis-(6-tert-butyl-2-methylphenol). |
14  Alkylidene-bisphenols, for example, 2,2-methylene-bis-(6-tert-butyl-
4-methylphenol), 2,2'-methylene-bis—(6—teft-butyl-4-ethylphenol), 2,2-methylene-
bis-(4-methylé-(a-methylcyclohéxyI)phenol), 2,2-methylene-bis-(4-methyl-6-
cyclohexylphenol), 2,2'-methylene-bis-(6-nonyl-4-methyiphenol) , 22'-methylené
20 bis- ' (6-nonyl-4methylphenol),  2.2-methylene-bis-(6-(c-methylbenzyl)4-
nonylphenol), 2,2-methylene-bis-(6-(ct,x-dimethylbenzyl}4-nonyl-phenol). 2,2
methylene-bis-(4,6—di-tert-butylphehol),' 2,2'-ethylidene-bis-(6-tert-butyl-4-
isobutylphenol), 4,4'methylenébis—(2,6-di-tert-butylphenol), 4,4'-methylene-bis-{6- -
tert-butyl-2-methylphenol), -  1,1-bis-(5-tert-butyl-4-hydroxy-2-
methylphenol)butane. 2,6-di-(3-tert-butyl-5-methyl-2-hydroxybenzyl)-4-
methylphenol, 1,1,3-tris-(3-tert-butyl-4-hydroxy-2-methylphenyl)butane, 1,1-bis-(5-
tert-butyl-4-hydroxy2-methylphenyl)-3-dodecyl-mercaptobutane, ethyleneglycol-
bis-(3,3,-bis~(3'-tert-butyl-4'-hydroxyphenyl)-butvrate)-di-(3-tert-butyl-4-hydroxy- ]

ro
[¥4]

-



pol yet hyl ene terephthal ate, pol ybutyl ene terephthal ate, poly-1, 4di net.hyl ol -
cycl ohexane terephthal ate, poly-2(2,2,4(4- hydroxyphenyl)

t er epht hAY@PHEI93  and pol yhydroxybenzoates as wel | as /Q%HEQM
copol yet heresters derived from 10 pol yet hers havi ng hydroxyl end groups.
Pol yam des and copol yam des which are derived from bi sam nes and

di carboxylic aeids and/or from am nocarboxylic acids or the correspondi ng

| act ams, such as pol yam de, 4, pol yam de 6, pol yatm de 6/6, 6/10, 6/9, 6/12

and 4/ 6, pol yam de 11, polyam de 12, aromatic pol yam des obtai ned by -
condensation 15 of mxyl ene bisam ne and adi pic acid; polyam des prepared
from hexanet hyl ene bi sam ne and 4 sophthalic or/and terephthalic acid
and optionally an el ast orrer as rnodi fier, for exanple

o ARSI ERe P UL R sy 70

af or enemas%ﬂaﬁtm-ﬂafewl Re: !%ﬂ)t&f@pﬁmﬂ&e, ah8&f bther qﬂﬁhm?sr Such QfIOTEr'S or
20 chemcally bon ed or gra ted el astoners; or thﬂa‘g‘o yet hers, such as

for i nstrapBeacrylate-egiprshop nels cseh gasy ediylidissiey pis detrbugsrlpbemolor
pol yt etr coI S and pol yam des or copol yam des nodified
wth EP %Q&eﬁé e used. Pol yol efin, polyal kyl ene

t er epht hal at da.5 poIB,ephyelnytampoxmdser fandem;(pleni ES,S-ms-(B,Ga:hﬁe:t-lﬁnyll-@i Xt ur es »
t her eof .ar re ed, th et hyl ene, pol ene,
“pol yet hy% éﬁ@Mﬁ%ﬁg‘%’é’t‘@ %%E%% en)é et her P ﬁgﬂ%

copol yWQ{v&iroxybenzysémaar engoociigh 3 Sqa@-@én-aﬁb&-ilh&fcﬁﬂi’vbe?&wﬁﬁf tes and

ABS-t ype “graft copol yner s "and m xt ures thergof bein parti arly.
pr ef er r eagetate, b:s-(4-tert~burybé\mpm*a@sdmethylbenzyl)dlﬁuol-tereph © 135
38

PCT/ US98/ h3%P43 5 - di - tert - buty1 - 4 10 hydroxybenzyl)isocyanurate. 1,3,5-tris-(4-tert-

10  butyl-3-hydroxy-2,6-dimethylbenzyl)isocyanurate, dioctadecyl 3,5-di-tert-butyl-4-
hydroxybenzylphosphonate, calcium salt of monoethy'l 3,5-di-tertbutyl4-
hydroxybenzylphosphonate, | 1,3 5-tris-(3 5-dicyclohexyl4-
hydroxybenzyl)isocyanurate. '

16  Acylaminophenols, for example, 4-hydroxy-lauric acid anilide, 4-

15 hydroxy-stearic  acid  anilide,  2,4-bis-octylmercapto-6-(3,5-tert-butyl-4-
hydroxyanilino)-s-triazine, octyl-N-(3,5-di-tert-butyl-4-hydroxyphenyl)-carbamate.

1.7  Esters of beta-(5-tert-butyl-4-hydroxy-3-methylphenyl) -propionic
acid with monohydric or polyhydric alcohols, for example, methanol,
diethyléneglycol, octadecanol, triethyleneglycol, 1,6-hexanediol, pentaerythritol,

20 neoﬁenfylglycbl,’  tris-hydroxyethyl isocyanurate, thidiethyleneglycol,
dihydroxyethyl oxalic acid diamide. '

18 ° Amides of beta-(35-di-tert-butyl-4hydroxyphenol) -propionic acid
for example, N,N'-di-(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)-hexamethylen-.
diamine, _ N,N'-di~(3,5-di-tert-butyl-4-

25  hydroxyphenylpropionyl)trimethylenediamine, N,N'-di(3,5-di-tert-butyl4-
hydroxyphenylpropionyl)-hydrazine.

2. UV absorbers and light stabilizers.

-



%

The resulting stabilized thernoplastic polyner conpositfons optionally al so
contain various conventional additives, such as the foI 3#,_,@%”5284

1. AW 8%113&ht s 1.1 Al kyl at ed nono- phe

exanple: 2,6-di-tert-butyl-4- 5 nethyl phenol,

2-tert-butyl -4, 6-di net hyl phenol, 2,6-di-tert- butyl - 4- et hyl phenol , 2, 6-

b

di-tert-butyl --4-n-butyl phenol, 2,6-di-tert-butyl - 4i sobutyl phenol

2, 6- di cycl opentyl - 4- net hvl phenol, 2-([err]-nmethyl cycl ohexyl)-4,6

di met hyl phenol , 2, 6- di - oct adecyl - 4- net hyl phenol ,

2,4,6,-tricycl ohexyphenol , 2,6-di-tert-butyl -4- met hoxynet hyl phenol .
10 1.2 'Alkylated _hydrﬁ ui nones, for exanple,
2,6di-tert-butyl - met hoxyphe 2, 5- di-tert- but yl hydr oqui none,

2,5-di - h 2 6di dgcyi-oxyphenol .
T3 hyar ﬁityﬁwedzt&%‘jbn&% Eq?nya-mm@é%e%m@p 16 the S(Hp@y IS 6.1 ort -
but yl - Aqiopetbeph GU@ré-bu@rl-% (1] tltyéﬁfé?één&?vmﬁ {sb&i&lols' 5'-di-tert-butyl-

4" thio-bis-(6-tert yl
4 4 - t hPshigire- -eart-buwl-@uwrh\éémmntﬁh ftgtt)butv 4'-octoxy,3' 5'-diteirt-

AIkyI| 8 o met hvl ene-bis-(6-tert-butyl -
4- met h?ﬂgﬂﬁéns g}@.ﬁg ‘%'%m]; y en b| sv%gg?sert but yl 4- et hyl phenol ),

2, 2's- et hyl e@2-H droxlyl-bén(zé herionigs,- for examiple; | thi od-hidrexly Mpime ) - 4-
2,2 -nmet hyl ene- bIS- - cyclohex | phenol )

2,2 YehraeHi exx )fow-wﬂmﬁeﬁ dpoxyradyy| drkydroxy i -

(6 nony44r m’daag'klfé?@)a)a - met hyl ene bi s- (6- (a- net hyl benzyl) - 4-
nonyl phéno - met hyrgne b|s-(6 (a, a-di met hyl benzyl ) - 4- nonyl - phenol ) .
2 2 - 3 hylEstags lof supstiteteti and unsbbstithfede jc acids for example,

s & moritprthe. mebeyiaies” o HeriahSiy sl W REBRY] L oslindatee.

t eno- blmbén%ymsdgthmemg Q-tert-bul%llbenzo yl)- resorcinol, benzoylresorcinol, 2,4-di-
t - but -

1,1-bis nethylphe oI)b

2 6. di ey PR e b by RS hexaém-mqsﬂm

1, 1, 3- tHd 14 a.4- hydroxy 2 nmet hyI phenyl ) but ane, 1, 1-Dbis- (5-

ter-t-butﬁ ﬁx&?@ﬂ%ﬁé&t hyl phenyl ) - 3- dodecyl - mer capt obut ane

et hyl enegl yc# - Acrylates, for example, a-cyano-B,p-diphenylacrylic acxd-ethyl ester

?Ihfldgg iz %l(esterto?-izgrb%%'tl oxy-cmXanuh drocxglggen%}legyetr}/&% métgy ert but yl -
15  methoxy-cinnamic acid methyl ester or butyl ester, a-carbomethoxy-p-methoxy-

cinnamic acid methyl ester, N-(B-carbomethoxy-p-cyano-vinyl)-2-methyl-indoline.
25  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 complex, optionally with
additional hga.nds such as n-butylamine, triethanolamine or N-cyclohexyl- '

20  diethanolaminé, 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 complexes of ketoximes such as of 2-hydroxy-4-methyl-
penyl undecyl ketoxime, nickel complexes of 1-phenyl-4-lauroyl-5-hydroxy-
pyrazole, optionally with additional ligands.

25 26  Sterically hindered amines, for example bis (2, 2, 6, 6-
tetramethylpiperidyl)-sebacate, bis-5 (_1,2,2,6,6-pentamemylpiperidyl)-sebacate, n-
butyl-35-ditertbutyl-4-hydroxybenzyl ~ malonic  acid  bis(L2266-



WO 97/ 11993 : : '

PCT/ US96/ 15284 : : 9

5-met hyl whapNide3di cycl opent adi ene, PCT/US96/15284
'-(2-(3'-tert butyl - 2' hydr oxy-5' net hyl -

benzyl )-6-tert-butyl-4-nethyl phenyl)terephthal ate, and other phenolics such

as nonoacryl ate esters of bisphenols such as ethylidi ene

bi s-2, 4-di-t-butyl phenol nonoacryl ate ester. 5 1.5 Benzyl

conpounds for exanple, 1,3,5-tris-(3,5-di-tert-butyl-4-

hydr oxybenzyl ) -2, 4, 6- trlnethylbenzene

bis-(3,5-di-tert- butyl . hydroxybenzyl)sul fide, isooctyl

3,5-di-tert-butyl -4- hydroxybenzyl nerrapt o- acetate,

bi s-(4-tert-butyl -3hydroxy-2, 6-di nethyl benzyl)dithiol-terephthalate. 1,3,5

-t [ t ' t _
1,3, r5 ![ s% tZg’t‘P" Ues%ﬁ'[ yclondgﬂé roxyﬁ%gg&yd&oxlhy e%gél#l??fsg?&g:]ﬁr :t e,
di oct adée?amﬁtl'l‘}'l-érh)tdmxy-pineyﬂdm and sutgmic cagidhe naryd qrisatsqrh opratiact ofal ci um

ial?)t5 t#"ﬁ@?@%&fﬂ gwg& tertﬁm&wﬁmﬂgﬁ%ox%igg‘gﬁl phos honate

1.6 Acz%—arehmshglsxb-maixﬁé ex auml(e,z, k’éﬁ‘ih@tblylbi}i&xﬁ?l)&ﬁhﬂoﬁﬁc&a@@ 4- 15

hydr oxy- steari c an
2 1 Bi < teeaienid afs &-Gﬂemeshxlé-ﬂlpsmiyl) . 23, 4-butane-tetra-carbonic acid,

hyd

ooyl - Ko ghatedifh e 158 5 tetramethy piparaainone), These amines typically |

Esters m&mwmmdmmwmw@bw inehede, bitane tetpacarbaxylic acid
th h d | | |

i ot hy! SRELEAGHE Bl BB | sidlpptaR ndudd Ry mines

pent aer ﬁembaqi-om&%dereamnéylsﬁtuegldx -h Hfm@rmdm&amm)dpxpehaﬁ@yanur ate,

t hi di et hyl enegl ycol , di h r oxyet oxal ic acid diamde.
1810 Afriibssebpcater A-hpingxpi 206 m& . phyremi-c aci d

for exa
N, N di - ?? %&éetr?rgﬁhy -ﬁ't(?/ F-dzt t%r)t/ xyp ny ro W‘Qggﬁg ;ﬁyfrdme,

di am ne,and N—(l-hydroxy-ZZ 6 6-tetramethyl-p1pendm-4—yl)-epsxloncaprolactam

N,N -di-(3,5 ut \ .
Yl oxy pheny 2o opi GRS FHR FUmiFeen e apmples. 44-di-octyloxy-oxanilide, 2.2-
N, N-di ( HicHilokst5 diteitlbutyloxanilide Ny dr oxypiradivdodebfloy sl 3'dida mayne .

15 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-2'-
ethyl-5,4-di-tert-butyloxanilide and mixtures of ortho-and para-methoxy-as well as
of o- and p-ethoxy-disubstituted oxanilides.

28  Hydroxyphenyl-s-triazines, for example 2,6-bis~(2,4-

20 dme&ylphenyl)-4—(2-hydroxy-4octyloxvphenyl)-s—tnamne, 2,6-bis(2,4-
dimethylphenyl) 4- (24-dihydroxyphenyl) -s-triazine; 5  24-bis(24-
dihydroxyphenyl)-6-(4-chlorophenyl)-s-triazine; ~ 2.4-bis(2-hydroxy-4-(2-
hydroxyethoxy) phenyl)—6-(4-chldmphenyl)—s—triazine;2,4-bis(2hydrcxy-4-(2- '
hydroxyethoxy)phenyl)-6-phenyl-s-triazine; 24-bis(2-hydroxy-4-(2-

25 hydroxyethoxy)- phenyl)-6~(2,4-dimethylphenyl)-s-triazine; 2,4-bis(2-hydroxy-4-(2-
hydroxyethoxy)phenyl)-6-(4-bromd—phenyl)—s-_triazine: 2,4-bis(2-hydroxv-4-(2-
acetoryethoxy)phenyl)-6-(4-chlorophenyl)-s-triazine, 2,4-bis(2,4-dihydroxyphenyl)-
6~(2,4-dimethylphenyl)- 1-s-triazine. ’



2. UV absorbers and |ight stablllzers ’ WO 97/ 11993
PCT/ US96/ 15284 _ : 10
2.1 2W697/hmd3 oxyphenyl ) - benzot ri azol es, for exanpl e, PER&S96/15284

5 -nmethyl-,3 5
di-tert-butyl-,5’-tert-butyl-,5'(1,1,3,3-tetranethy|butyl)-,5-chloro-3',5'-
di-tert-butyl- :
,5-chloro-3'-tert-butyl-5-nmethyl-3"-sec-butyl-5"-tert-butyl -, 4'-octoxy, 3'
5'-ditert- anyl -3',5" -bi s-(a, a-di net hyl benzyl )-derivatives. 5

2.2 2-Hydroxy-benzophenones, for exanple, the 4-hydroxy-4-nethoxy-, 4-

oct oxy, 4- decyl oxy-, 4dodecyl oxy-, 4- benzyl oxy, 4,2' ,4' -tri hydr oxy-and

2' - hydr oxy- 4, 4' -di met hoxy derit2ati ve. 2.3 Esters of
substituted and unsubstituted benzoic acids for exanple, phenyl

salicylate, 3, 4- traéfabtaexémmml foradxagiglat §,N' dqﬂiéh)#ldihﬁé‘)éhd dishigey! ate, 10
di benzoyl resorcinol, bis-(4-tert- butﬁlbenzoyl - résorcinol

benzoyl ég.bmp.hblf-sal;gv]@y&;\zdrazme, N,N'-bis-salicyloylhydrazine, N,N' -bxs-(3,3-d1—

exadecyt- e SypdoptityipeShion s Sl UL MBI, 4 ainsole,,

Acr yl| attis-befigylidenaonalie acid-dilyadrazider r ] - di phenyl d@crylic aci d-ethyl ester

o cyano- [ or rh- nEbés %Ca%mpﬁw%w*%?ﬁ?a%%%'aﬁqlg%ﬁwﬁ BRSPHR butyl

ﬁl'-st F(rarr(]ilgggr%lg%gb oxy-[err]-cyano-Vi n&os-%ﬁsngt&%ﬁlh-l ggf,mgpmter 25

Ni ckel tEidarsylphosphite mgle kégn@mhlztol tdipbosp}et@.cl-

s LSRR A ORI ST, HArir iy Ao

t ri et hahypbarittest-artylghenyl-Bbety)-2-ethyl-1,3-propanediol phosphite, bis(2 4-di-tert-

10  butylphenyi)pentaerythritol diphoéphite 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 lauryl, stearyl, myristyl or tridecyl esters, mercaptobenzimidazole
or the zinc salt of 2-mercaptobenzimidazole, zinc-dibutyldithiocarbamate,

15 dioctadecyldisulfide, pentaerythritoitetrakis-(3-dodecylmercapto)-propionate.

6.  Hydroxylamines, for example, N ,N-dibenzylhydroxyvlamine, N,N-
diethylhydroxylamine, N,N-dioctylhydroxylamine, N,N-dilaurylhydroxylamine,
N,N-ditetradecylhydroxylamine, N,N-dihexadecylhydroxylanﬁne, N.N-
dxoctadecylhydroxylaxmne, N-hexadecyl-N-octadecylhydroxylamine, N-

20 - heptadecyl-N-ocmdecylhydroxylanune, N,N-dialkylhydroxylamine derived from

— 1umkogmmnedtﬂknwanune _ |

7. . Nitrones, for example, N-benzyl-a-phenyl nitrone, N-ethyl-a-methyl
nitrone, N-octyl-a-heptyl nitrone, N-lauryl-a-undecyl nitrone, N-tetradecyl-a-
tridecy]l  nitrone,  N-hexadecyl-u-pentadecyl  nitrone,  N-octadecyl-a-

25 heptadecylnitrone, N-hexadecvl—a-heptadecyl nitrone, N-octadecyl-a-pentadecyt
nitrone, N—heptadecvl-cx-heptadecyl nitrone, N-octadecyl-a-hexadecyl nitrone,

nitrone derived from N,N-dialkylhydroxylamine derived from hydrogenated



20 di et hanol am ne, nickel dibutyldithiocarbamate, nickel salts of

~.4- hydr oxy- 3, 5-di - tert-butyl benzyl phosphoni ¢ aci d nonoal kyl esters,
such as wbwheet hyl , et hyl, or butyl ester, nicREFUSEHIREes of
ket oxi mes such as of 2-hydroxy-4-nethyl - penyl undecyl ket oxi ne,

ni ckel conpl exes of 1-phenyl-4-1auroyl-5-hydroxy- pyrazol e,
optionally with additional |igands. 25 2.6 Sterically hindered
am nes, for exanple bis (2, 2, 6, 6-

- tetramet hyl pi peridyl)-sebacate, bis-5 _

(1,2, 2, 6, 6-pent anet hyl pi peri dyl)-sebacate, n-

butyl -3,5-di-tert-butyl -4 hydroxybenzyl mal oni ¢ aci d
bis(1,2,2,6,6,- . Wo 97/ 15993

PCT/ US96/ 15284 pent anet hyl pi peri dyl )ester, condensati on

pr oductta@w BOMpEr oxyet hvl - 2, 2, 6, 6- t et ramet hyl - 4- hydr oxy- pi peri di ne

and succini g aci f . - .

N, N - (2,2, 6?6- t e#&%ﬁ? Pgaﬁ%%‘%?%3%?%3{}%%?9?%%%%‘8@%“ with

4-t er t Hodidg$ and /or-phosphoriZc6miothts and $al &f-divdlentananganese.

o tris-(2,2,6,6-tetranmethyl pjperidyl)-nitrilotriacetate, 5 tetrakis- (2, 2,
6, 6-tetrangt hyl Pas i%&?‘?@bﬁm T example. melamises polyxnyipyraalidons: d,

1, 15(1, | dridPivs- idegt i i nong). . these ami nes
typi cal:ilir)? HriAeY | Y cfaptas SA%'@ﬁgégﬁsghﬂtpj AL u%%‘?f&@ﬁm ude
but ane amines pahiaoxdes, polyurethapesi alkali raetal sats andwikajine garihmetalsaltsest er s.

e R R e e R U

1- hydr dacyatd, Zrf steakates Mgptswdrate; Na zgetnplepter and rik; pdintiisde, 0xitimony

2,2,6,6-tetrapget hyl -4-(3,5-di-tert-RQutyl 4-§1y r oxy - .

hydr ociP¥R 8 - BF p ngyrocatechogﬁ@ including ‘neutralizers such as - -

N (4~ hygtmmiiches. o sy RiHeREPAPOLRR! TN 14 Wa) - IRS| ELNRPRO4AR]AM
carbonates. :

10.  Nucleating agents, for example, 4-tert-butylbenzoic acid, adipic acid,
diphenylacetic acid, sodium salt of methylene bis-2,4-dibzitylphenyl., cvchc
phosphate esters, sorbitol tris-benzaldehyde acetal, and sodium salt of bis(2,4-di-t-

15 butylphenyl) phosphate or Na salt of ethylidene bis(24-di-t-butyl
phenyl)phosphate. _ _

11.  Fillers and reinforcing agents, for example, calcium carbonate,

- silicates, glass fibers, asbestos, talc, kaolin, mica, barium sulfate, metal oxides and
hydroxides, carbon black and graphite. ' _

20 '12.  ‘Other additives, for example, plasticizers, epoxidized vegetable oils,
such as epoxidized soybean oils, Iubricénts, emulsifiers, pigments, optical
brighteners, flameproofing agents, - anti-static agents, _bldwx‘ng agents and
thiosynergists such as dilaurythiodipropionate or'distea'ryltlﬁodipmpionate.

The amine oxide is preferably a saturated tertiarv amine oxide as

N
(9]

represented by general formula (I):



2.7 ‘Oxalic acid diam des, for exanples, 4,4'-di-octyl oxy-oxanilide,
2,2 - di -octyl oxy-5',5" -ditert-butyl oxanilide,

2,2 -di wiodwrgbdxy-5',5 di-tert-butyl- 15 oxanilide, PCT/US96/15284

2- et hoxy-2' - et hyl - oxani | i de, N, N - bi s( 3-di nmet hyl am nopr opyl ) -
oxal am de, 2-ethoxy-5-tert-butyl-2'-ethyloxanilide and its mxture with
2-ethoxy-2'- . _ ethyl-54-di-tert-butyloxanilide and m xtures of

ort ho-and par a- et hoxy-as wel | as of o- and p-ethoxy-di substituted
oxani | i des. 2.8 Fydroxyphenyl s-triazines, for

exanpl e 2,6-bis-(2,4- 2 0

di net hyl phenyl ) - 4- ( 2- hydr oxy- 40cty|oxypheny|) s-triazine,

2,6-bis(2,4- di net hyl phenyl) 144- (2, 4-di hydr oxyphenyl)
-s-triazine; 5 2,4-bis(2,4-

di hydr oxyphenyl ) - 6- (4 chIngphenyI) s-triazine;

2,4-bis(2-hydroxy-4-(2- 4 - hydroxyet hoxy)

phenyl) 6- (4- chl or opheRyHNSR3r i azi ne; 2, 4- bi s( 2hydr oxy- 4- (2-

hydr oxyet hoxy) phenyl ) - egghenyl -s-tri azi ne;

2, 4- bIS(2 hjwroxy 4- (2 25 hydroxyethoxy)

2, 4- bi Sdﬁxdﬁéig:bméin@ieast one -O-, -S- -SO- -COz- -CO- or -CON- moiety. Rsis

acetoryethoxy phen -6-(4-chl| oroph )-s-triazine,
2, 4- bi K $140 éuslﬁlmtrrm also opﬁor&kyzami indaPengentie gontain at least azi ne.

VO 97/ ) ! )
PCT/ USSRT 528 f', -50-, -CO;-, -CO-, or -CON - mojety. Included in the residues for 1312

3. . Nz ahd Reace benzdrand substinitedrpenzyiiesiddesphis tisyalsa @Io'smbbcﬁod edckani de,

N b R 2 sl RS S et Brall, YRR R B & W e
sal i cylreyidaes aadhnasﬂpfefeﬁbgi €10 to Czs esitiee R Rﬁ&ﬂpﬁ&&hb@ @rhdl Cn

dlhydra2|de
residues and most preferably a C; residue (e.g., methyl) Also, preferred amine

10  oxides include those wherein Ry, Rz, and Rs are the same Cs to Cas residues.
Preferably, all of the aforementioned residues for Ri, Rz, and Rs; are saturated
hydrocarbon residues or saturated hydrocarbon residues containing at least one
of the aforementioned -O-, -S-, -80-, -COz-, -CO-, or -CON- moieties. Those
skilled in the art will be able to envision other useful residues for each of Ry, Rz,

15 and Rs; without detracting from the present invention.

The saturated amine oxide of the present invention also includes
poly(amine oxides). By poly(amine oxide) is meant tertiary amine oxides .
contair‘ling at least two tertiary amine oxides per molecule. [llustrative
poly(amine oxides) (also called "poly(tertiary anﬁne oxides)") include the tertiary

20  amine oxide analogues of aliphatic and alicyclic diamines such as, for example,
14-diaminobutane;  1,6-diaminohexane; 1,0-diaminodecane; and 14-
diaminocyclohexane, and aromaﬁc based diamines such as, for example, diamino
anthraquinones and diaminoanisoles. Also included are tertiary amine oxides

derived from oligomers and polymers of the aforementioned diamines. Useful

N
(8]

amine oxides also include amine oxides attached to polymers, for example,



5 4. Phosphites and phosphorites, for exanple, triphényl
phosphite, . di phenyl al kyl phosphi tes, phenyl di al kyl phosphites;
“tris(nonylgRfesey! ) phosphite, - trilauryl phosphite, PEFRSPGEFa%y |
phosphite, distearyl pentaerythritol diphosphite,

tris(2,4-di-tert-butyl phenyl)phosphite, diisodecyl pentaerythritol

di phosphite, :
2,4,6-tri-tert-butyl phenyl - 2-butyl -2-ethyl -1, 3- propanedi ol phosphite,
bIS(2 4-di-tert- 10 butyl phenyl) pentaerythritol di phosphite tristearyl
sorbitol triphosphite, and

tetrakis(2,4-di-tert-butyl phenyl)4, 4'-bi phenyl ene di phosphonite.

5. Per oxi de scavengers, for exanplde, esters of betathiodi propionic acid,
for exanple the lauryl, stearyl, nyristyl or tridecyl esters,

ner capt goéyolefihs) j'&rvlates, ?blf@bl@ri,lﬁblv&ﬂidesof)o@sﬁ&éﬁﬁptaﬁaeﬂ@ Rkélazol e,
zi nc- dlbutyldlthlocarbanate di‘oct adecyl di Sul’f

pent aer YVReR the amine pxide is attarbed i a\polEmenthe)averags pmber of amine 6.

il o ﬁ??L?%i’%rX%%@‘xﬁﬁ‘R‘iﬁroct VR o BOVRBE R BEed o oot 01 i e

N, N- di t amine exidehyGemnergllyiai useful nurhbeét of armmdmglé inyuietiesyinathiersverall N, N-

ept Baopr RS Bresyorh aBRUEOREN iR bARES Y PR 5 e e (rom

hydr ogepateat isk® Wnakie Aeight of the entire tt?ennopld}iltit rc@ﬁﬁﬁsﬁcﬁ{ BHIRhE.

N- benzyl - a- phenyl nitrone, N ethyl -a-nmethyl "~ _nitrone, .N-octyl -a-heptyl
nitrone afquempype%%eweﬁ marywﬁﬂornlb’émsm@@ﬂeaat one -O-,t$- b

nitrone I = Qon: 20

“hept adeccy nit rone N- heimg ﬁ%éﬁetfea g{i:f ni t!'rrnSNE %%Eﬁ@&%‘é}y %mmg

N- oct adeside of- tbepbk;d'eexyd ternary amireaxide dorttaips a&'acrysxdaehept adecyl nitrone,
N SEhedecy! | e ehhbiIE of e bkt Wl b eSPled aming, o7 11005
PCT/ US9 ﬁkﬂeﬁ?ﬁ‘httached to a molecule containing a hindered amine. Hindered amines
are known in the art and the amine oxide of the present invention may be
attached to the hindered aming in any manner and structural position of the
hindered amine. Useful hindered amines in the present invention include those
15 of the general formulas (II) and (HI):

K | K
o N
R4 ' R 4 R4l }R4
N N
PR R4 | Ry ' _ R4 \l, R4_
m o Y ay |

wherein K is a carbon chain containing the amine oxide (or amine oxides), Y is a
Ci30 alkyl moiety, a -C(O)R moiety wherein R is a C130 alkyl group, or a -OR
moiety wherein R is a Cr30 alkyl group, and each R, is independently a Cy.30 alkyl
20  group, preferably a methyl group.. Also included a_fe amine oxides containing
more than one hindered amine and more than one saturated amine oxide per
molecule. The hindered amine may be attached to a poly(tertiary amine oxide)

or attached to a polymeric substrate, as discussed above.

-
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13 -tall ow am- ne. 8. Pol yam de stabilizers, for exanple
copper salts in conbination with | odi des and/ or phosphor us- conpounds
and sal a® @f11db3val ent nanganese. ' 9. Basi RC/USH%{18481#| | zer s,
for exanple, nelam ne, polyvinylpyrrolidone, di cyandi am de, triallyl
cyanurate, urea derivatives, hydrazi ne derivatives, am nes,

pol yam des, pol yurethanes, alkali netal salts and al kaline earth netal
salts of higher fatty acids, for exanple, Ca stearate, calcium
stearoyl |actate, calcium | actate, Zn stearate, My stearate, Na
ricinoleate and K pal mtate, antinony pyrocat echol ate or zinc

pyrocat echol ate, including neutralizers such as 10 hydrotal cites and _
synthetic hydrotalcites, and Li, Nalé My, Ca, A hydroxy car bonat es.
10. Nucl eating agents, for exanple, 4-tert-butyl benzoic acid, adipic

aci d, Mg gt ded in ¢héprébens ikientionadre thérmEl FMALBO® products of

bi s- 2, 4-dj butyl phenyl , cyclic phosphate esters, sorbitol

tri s- b&FTHArY amjne oxidiesa Undgn glevgigd, temperatuggs, gigs nch agthase ussful to

butyl p : ™ j | s A-di -t-butyl
phenyl ?g%és%htgtg 28 %%ﬁsﬁ@&omb?sll.noﬁ?lelk lt{\%&:gesgﬁglﬁie?\ﬁ? g’r 8?'2%? ggledflé s, for
exanpl éncluding thosec dhistrasecc by Formaild ilc aare sheligved stof undergo ambiessos, tal c,
kaolin,_ m.ca, bariumsulfate t al . oxi des, and hydr oxi des,. carbon

ol otk SFRFCSRSph e Feagrons are beligved 0 seplt 4 e, formEtion, pt KazioyFe.

pl ast i pradiicts, eRO¥kamphs Magrokpblagnied and olefirid! Gpedies. e poxindi Egdesoybean
oils, lubricants, emulsifiers, pignments, aptical - ., brighteners, ’

f | amepFeRSHORPrRGUABSONARINEAt d¢4st Ong dpRg chain 598 rsgielie are preferred

th|osy r.ai N i «qlend i p . .

di st ea%l%gaog%gég?%%a?g %HMH;I'&'yO@? %QTt%egér’nﬂngogﬁcgé ‘.“é‘“&r"é% eltrh gbl y a
sat ur ahydroxy arzing-tppe reactien geodisct? 3vith thethesmoplastib yesjenWhen émdymul a (1) :

\lé\o Bgéés?g?é%ﬂkyl substituent (i.e., only one of Ry, Rz, and R3) in the tertiary amine

some of the hydroxyl amine-type reaction products are believed to contain only
short chain substituents (i.e., Ci.5 residues). It is believed that this is a result of
some of the long chain residues being eliminated from the amine oxide as an
15 olefinic by-product. In order to insure that at least one long chain is retained in
the hydroxyl amine-type thermal reaction products, either all three substituents
should preferably be long chain or one chain can be C; (e.g., methyl) and the. .
other two substituents be long chain (e.g., Co to Cs¢ residues). When one
substituent is a C residue and the other two substituents are long chain residues
20 (including polymeric residues as previously described), the resultant thermal
reaction product will be asymmetrical and contain a C; residue and a long chain
residue. By long chain carbon residue is meant from Cs to about Cs¢, preferably
. from Cs to Czs and most preferably Cio to Cz. Also included by long chain -

residue are the before mentioned polymeric amine oxide residues. The long

£
no

chain carbon residue may also optionally contain at least one of the before
mentioned -O-, --, -SO-, -COz-, -CO-, or -CON- moieties described for Ry, Rz, and
Rs.  Hydroxyl amines-type reaction products that do not contain the

- aforementioned long chain residue tend to migrate out of the thermoplastic resin



14 [err] wherein R err] and R err]
are independently each a Clerr] to Jerr] residue that may optionally
contaln‘abgl"?@gg one -O, -S-, -SO, -CJerr]-, -CO, orcr/OShisrmi ety.
Rlerr] is C[err] to C[err] residue that may al so optionally and

| ndependently contain at least 5 one -O, -S-, -SO, -CJerr]-, -CO, or
-CON- noiety. Included in the residues for Rerr], Rlerr], and R err]
are benzyl and substituted benzyl residues. It is also possible for each

of Rerr], Rerr], and Rerr] to be the same residue. R err] and R err] are
preferably Cerr] to (Jerr] : resi dues and nost preferably (Jerr] to
Clerr] residues and Rlerr] is preferably (Jerr] to (Jerr] resi dues
and nost preferably a CJerr] residug7(e.g., nmethyl). Al so, preferred am ne
10 oxides include those wherein Rerr], Rerr], and Rerr] are the sane

err] 44 Cebloom ?&ﬂ@’s?cﬁface of the E{e%‘%FPAQEQ/ resﬂ br 95atétﬂ@ sﬁ;ﬁEﬁ i ol oned

residues for Rerr], Rerr], Rl err] are saturate car bon
r esi dueprogessing aq@pmmyenmaglsosﬂ)r dewantioe immianmg@camaxmsamme of

t he af oy,epenti;oned , .Qr - CON:_noi, eties.

Those “TeSRALHCRE L rors the  RGFaTmE ah e mr Ry iRl inciig i

. resi duehydrexykastingf ccﬂ[tﬁlhlix}g aRleast bne 1&19!Haxﬁ[mbdnu§1hﬂ¢lt préédraBEt i ng from
the present 1ny The satur ed a ne oXi de of fhe present

i nventi %ﬁY"&‘F@B‘@Ei’V&H@@I amines 5‘6‘1“9{’%% ?eloBg; nga shor chain angyi de) is
meant tQeh iﬁ?’dé‘ﬁ?lg?né}i&' KlRiroxyl amire® @éﬁ‘ﬂaﬂ%gg ;@%%Etﬁtgvs% %ﬁfb#ﬁf% am ne

OXI des per [“fustrative cal I'ed
" pol y(tpenmngleguleni ne oxi des)") include the tertiary 20 am ne OXI de

T a- ov am nothielgreed baripRl alihEXRldeR (8 840 REte BT BTnveio SRR | 4
di am nmmmﬂgﬂammdoﬂden&ﬁmlbaﬁmb dixitie, nitdecylmbting , arhivie 6xidep! e,

O 1 cyhatim padht 1SS, 200 R AIPA bS8, B0 Dl s °

. oxide, di(tallow alkyl) methyl amine oxide, tri{tallow alkyl) amine oxide, tri(Czo-
Cz) amine oxide, and di(Cz0-C22 alkyl) methy! amine oxxde Preferred saturated
hydroxyl amines include octyl methyl hydroxyl amine, decyl methyl hydroxyl
amine, (coco alkyl) methyl hydroxyl amine, (tallow alkyl) methyl hydroxyl

15 amine, and (C20-Cz alkyl) methyl hydroxyl amine. By the term "coco alkyl"' is
meant hydrogenated Ci>-Ci4 alkyl commonly referred to as hydrogenated
coconut oil. By the term "tallow alkyl" is meant hydrogenated Cis-Cis alkyl
commonliy referred to as hydrogenated tallow oil. Hydrogenated tallow oil is
described in U.S. Patent 4,876,300. The aforementioned hydrogenated coconut

20 oil and hydxogenated tallow oil do contain some percentage of higher and/ or
lower carbon chain lengths than are described above and it should be
understood that these other fractions are within the scope of the present
invention. It is preferred that at least 75% of the carbon chains be within the -
described ranges for the coconut oil and tallow oii._

25 The amine oxide and any reaction products thereof are preferably present
in an amount effective to improve the melt stability and/or the yellowness index
of a thermoplastic composition. The amount is generally less than about 5

weight percent based on the weight of the thermoplastic resin, preferably less

-
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derived fromoligonmers and polynmers of the af or ement i oned' di am nes. Usef ul
- 25 amne oxides also include am ne oxides attached to pol yners, for

exanpl e,wo 97/11993 PCT/US96/15284

PCT/ US96/ 15284 WD 97/ 11993

15 pol yol efi ns, pol yacryl ates, polyesters, polyam des, polystyrenes,
and the like. When the am ne oxide is attached to a polyner, the. .
aver age nunber of am ne oxi des per polynmer can vary wi dely as not all
pol yner chains need to contain an am ne oxide. Cenerally a useful
nunber of am ne oxide noieties in the overall 5 thernoplastic resin is
bet ween about 0.001 wei ght percent and about 5 wei ght percent, based

on the weight of the entire thernopjgstic conposition. Al of the
af orenenti oned am ne oxides may optionally contain at |east one -O, -S,

-SO-, - e - ' ] preferred enmbodi nent,
each t &M gp?/ué:%(@eg }lm base(%}gpékgé ‘6\’1‘8%?%?{%%’ %oﬁﬁsﬁiﬂrgs&pya e Bxi de
cont ai nRore fieferably betwiber abblt 950 ppm and aboaf B ippetl basdben 1R vedght he

pr esent itgv ntion, the saturated am ne _ oxide is attached 1o a
mol ecul%f the m%%rﬁ?mdered ami ne. Hindered amines are known in

the art and 1t fo\aH1He IR tHS tﬂ%‘grgénp %nﬁﬂ&ﬁﬂ[e%ﬂ%éfﬁi’oﬂ?gsﬁc resin attached
to the hindered am ne 1 n any nner and structural posititon of f’lﬁe
hi n8er egomprsition thmpaising a tharowplasticeresing and earpaminenoxide\prrasendatiancl ude
E fo]e 1ével Ut £B% 9T 5.fp%5'gelle_|t absy we'iéht?%gsécl oY the total weight of the
composition, wherein the amine oxide has the structural formula (I): -
o
A
Rl.—N"'R3
Ry
39)
wherein- Ry, Rz, and Rs are independently selected from alkyl, aryl, aralkyl,
10  alkaryl, cycloalkyl, alkcycloalkyl and cycloalkalky! and each have from 1 to 36 -
carbon atoms per group, provided that if one of R1, Rz and Rs is an alkyl group
having from 6 to 36 carbon atoms per group, then the other two of Ry, Rz and Rs
cannot both be alkyl groups having from 1 to 5 carbon atoms per group. It
should also be clear that the present invention includes a method for stabilizing a
15  thermoplastic resin, said method comprising: admixing an amine oxide with the

thermoplastic resin, said amine oxide having the structural formula (I):

o
A
Ri—N-—R;
_ Ry ~
@ _
wherein Ri, Rz, and Rs are independently selected from alkyl, aryl, aralkyl, - -
alkaryl, cycloalkyl, alkcycloalkyl and cycloalkalkyl and each have from 1 to 36
20  carbon atoms per group, provided that if one of Ri, Rz and Rs is an alkyl group
having from 6 to 36 carbon atoms per group, then the other two of Ry, Rz and Rs
cannot both be alkyl groups having from 1 to 5 carbon atoms per group.

The present invention further involves the preparation of an amine oxide



wherein K is a carbon chain containing the am ne oxide (or amine oxides), Y
Is a Cerr] alkyl noiety, a -C(OR noiety wherein Ris-a (Jerr] alkyl
group, owo37/11983 nmoi ety wherein Ris a CJerr] al kyPCEUSS28nd each
Rlerr] is independently a CJerr] alkyl 20 group, preferably a nethyl
group. Also included are am ne oxides containing nore than one

hi ndered am ne and nore than one saturated am ne oxi de per nmol ecul e.
The hi ndered am ne nay be attached to a poly(tertiary am ne oxide) or
attached to a polymeric substrate, as di scussed above. '

PCT/ US96/ 15284 _ WO 97/ 11993 -

16 Al'so included in the present invention are thernmal reaction
products of tertiary anmi ne oxi d®s. Under el evated tenperatures, e.g.,
such as those useful to prepare the thernoplastic conpositions of the

pr esentcommiﬂeohsy aammgomedasune oxxdenwhﬂhda nhefrioplastid resih lsatiRcsby Formul a
I OUS reactions. The reactions are

, are b |%2 c?x
beI i eveRP tH M%W"@PCQQFPBQ%‘““Q COIBPB?JBStf@deP exanpl e,
hydr ox 40 pufidit andie oQid%fd:ﬂ'ffoxﬁl%%% ?ﬁ'lés?ilﬂg fastic resifl B3% il f{yHRr oduct s

conta|n| at | east one |ong chain cdrbon e are prefe rred

weight of the concentrate. The concentrate may then be blended with a

5 thermoplashc material for stabilization thereof. The concentrate has the
advantages of ease of handling and reduced water absorbence under storage
conditions compared to the amine oxide above. The concentrate may further
comprise from 1 to 40 percent by weight of a stabilizer ‘selected from phenolic
antioxidants, hindered amine light stabilizers, ultraviolet light absorbers, organic

10  phosphorus compounds, alkaline metal salts of fatty acids, and thiosynergists.

The thermoplastic compositions méy further contain a stabilizer or mixture
of stabilizers selected from phenolic antioxidants, hindered amine light stabilizers,
ultraviolet light absorbers, organic 'phosphorus compounds, alkaline metal salts of
fatty acids, and thiosynergists. The amine oxide may be used in tﬁennoplastic

15 compositions exposed to combus_tibn products of natural gas, and medical articles
exposed to gamma irradiation for sterilization. _ |

The amine oxides may also be useful in thermoset resin compositions such
as polyurethanes (such as SPANDEX resin) , epoxides, melamine, and phenolics;
and may be useful in thermoset/ plastic blends, and may be present at the levels set

20 outabove for thermoplashc resin compositions.

Other amine oxides include _dxhydrokyeﬂiyl cocamine oxides,--..
dihydroxyethyltallowamine oxides, cocamine oxides, palmitamine oxides, and
hydrogenerated tallowamine oxides and these may contain up to 25 percent by -
weight water. Amine oxides are typically hygroscopic, and as a result, may have

25 anamount of water absorbed present therewith.
It should be clear that all pétents herein are incorporated by reference.

Ex_amgles
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in order to increase the solubility of the reaction products, including the
hydroxyl am ne-type reaction.products, with the thernoplastic resin. \Wen
only 10we@owimgd e al kyl substituent (i.e., only one of PEEPBI®15E8derr], and”
Rlerr]) in the tertiary am ne oxide is a (Jerr] to (Jerr] residue and
the other two al kyl substuents are Cferr] residues, sone of the

hydr oxyl am ne-type reaction products are believed to contain only -
short chain substituents (i.e., (Jerr] residues). It is believed that this
is a result of some of the long chain residues being elimnated from
t he am ne oxide as an 15 ol efinic by-product. In order to insure that at -
| east one long chain is retained i22 t he hydroxyl am ne-type thermal
reaction products, either all thre Qubstituents shoul d preferably be
| ong chain or one chain can be C{err] nmet hyl ) and the ot her two

o

subst i t uent £regess ostabilipation (. § yp@eyh(eﬁé tgéf e {(2 *C)ducthe bisen one

Dot " ( ; : : . |
chai n {Ealion ISR [chnfrifke 460 i O uRidliabd ol ABbhInHE (EFofic o1 bed)
t he re®60T, aMorttélbr with 0.05 parteasft calciupn cteacatewi [Thebtesn syabiREdri eals and
' t ai ) 1 dUE d ] hai i due. By_l hai
car bon Dleder Biked At iie Fen Ssingr T uttoia Bianderfof 3§ mipueeso; Theyest 't rom
T esr] stapilfded) if] licf\feld,_ Was tprebieh@éd tbivh @ BbFdort 6f &l :R6H] wiids WasN@lended by

| ong chain .Tesi due ‘are the before nmentioned pol yneric am ne oxide

r esi dusybsequently blergled with thewresiny ansh mived wiell ysing dnsula Biendeal Mhecont ai n at
o 3PP MR Rirtltion, way By RREH, 100 oy fpom 3 spath 8y 0
ani nes digmeter extctiderat S00°F(2605C) (Killistoexintdezpnt ain the ~~ aforementi oned
o 00 s atter “eaeh O ‘the “first JHArd and fih 'eXbrusions, Psin pellets wwese
PGI4 USQ8#nbréddtbn molded 5 into 125 mil (3.2 mm) thick plaques at 370°F (188°C) and’
specimen yellowness index (YI) was determined. Low YI values indicate less
yellowing. Additionally, the melt flow rate (in grams/10 minutes) was measured
(ASTM-D-1238) on the pellets after the first, third and fifth extrusions. The closer
~ the melt flow rate after the fifth extrusion is to the melt flow rate after the first
15 extrusion indicates the superior process stabilization of polypropylene. Note the
unexpected and surprisingly superior melt flow stability achieved by Stab 1

compared to the other saturated amine oxides.

Table1 -
20 N MFR (g/10min)  YI
Example | Stab. |Pass1 |{Pass3 |Pass5 |Pass1 [Pass3 |Pass5
Base 169 |923 182 |193 197 238
Stab1 | 5.0 5.9 6.9 287 |403  |4.70
Stab2 | 7.6 102|146 |276 |369 419
Stab3 |48 | 785 | 107 |236 |323 |3.88
Sabd 495 |73 |88  |345 |506 |5.79
Stab5 | 520 |67 96  |333 |445 |526

gy W W N -y




and can bloomto the surface of the thernoplastic resin or-coat the surface
of the ‘processi ng equi pnent requiring costly downtine for cleaning and
mai Nt enawo®711993 |t shoul d be clear fromthe foregoi ngPEREEI¥B4pr esent
i nventi-on incl udes hydr oxyl am nes containing at | east one |ong chain
carbon residue, preferably 5 asymmetrical hydroxyl am nes containing a

| ong chain and a.short chain; -and al so include polyneric hydroxyl

am nes containing at |east two hydroxyl am nes per nol ecul e:

Preferred saturated am ne oxides for use in the present invention include

. dioctyl methyl am ne oxide, trioctyl am ne oxide, didecylnethyl am ne oxide,.

10 tridecyl am ne oxide, di(coco alkyl) nmethyl am ne oxide, tri(coco
al kyl) am ne oxide, di(tallow &8tkyl) nethyl anine oxide, tri(tallow
al kyl') am ne oxide, tri(Cerr] Clerr]) amine oxide, and
di ([ eyé] - ery$tablékysp0net|d3 amf B8 oxi i&l19 Pr ¢f487 ed | S5ur af ed
- hydr ox] } } :gg—ee-t- Nar-u pt hyl  hydr oxyl
. am ne,{{coco a W hyl Hl)ﬁ oxy R4 4ni ne3-3¢t alll al kyt¥y mef hyl hydr oxyl
15 antme,—and (Clerr=Cerr ar Ry mernyt—hydroxyt—amme—By the term
"coco alkyl" is meant hydrogenated Cerr]-Cerr] al kyl -commonly
r ef erreﬁtagd iss hy(aotpe)abite@(CHs) Hydeatedt oil. By the term"tallow alkyl" is

meant: d enat - rr.] .alkyl commonly referred to as
hydr ogg%ﬁt’ggst al ﬁéﬁ%ﬁ’ﬁlﬁdﬁé’&%ﬁ ‘?ed tallowoil is described in U S
Pat ent gtag?,quOO.(c]])ﬁs)gNa;@ngpaiga@d hydrogenat ed coconut 20 oil and g
“hydrogenated tallow oil do contain sonme percentage of higher and/or

| owdr c3tebdris chailN, N-Bligethyltittamadgcanaming oxide diltysirateand it shoul d be .
under st t.hat thesey. ot her if : ng | @!ﬁ Q{ﬂ e scope of the present:
inventi%%.gsl}g is_lg'ﬁpelﬁee ltlﬁ{ae?ﬁ% eg‘g{‘g 0 O %?ecar bon chains be within

t he Stabédsr i bed,N-Digeshyfldroctdtecammmninetoxide diydratel | ow oi | . 26 . The
am ne oxi .and actio roduc t hereof ‘are preferably present

in an ﬁmgﬁtﬁeffg{iﬁ?b@“ﬂ%w Gexﬁ?}x%{itegstabi lity and/or the yellowness
i ndex of a thernoplastic conposition. The amount i's generally |ess

than about 5. wei ght percent based on the weight of the thernoplastic
resion, pref eFheblopmipesitions contained 750 ppm of the respective

stabilizer in polypropylene. values are for melt flow rates and

yellowness index of the compositions after the first, third and fifth

' extrusion pass.
15 . Table 2
| MER (g/10 min) i
Example | Stab. Pass1 | Pass 3 Pass5 | Pass1 [Pass3 | Pass 5
B |Contol |126 | 283|534 |287 |393 |48
8 ... Stab8 |54 8.1 111 2.8 44 |58
9 Stab9 | 5.6 8.1 125 |32 |45 5.6
10 Stab10 | 6.0 85 120 |28 38 47

Control contains 500 ppm of calcium stearate and 750 ppm of hindered
20  phenol -

-
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18 t han about 1000 ppm based on the wei ght of the thernoplastic
resin, andorsieyen more preferably between about ®SI/YSHIE about 5°
ppm based on the wei ght ~ of the thernoplastic resin. It

shoul d be clear that the present invention includes a thernoplastic resin
5 conposition conprising a thernoplastic resin, and an am ne oxi de present

at a | evel of from0.001 to 5 percent by weight, based on the total
wei ght of the conposi tion, wherein:the am ne oxi de has the structural
formula (1): - [err]

wherein Rerr], Rerr], and R err] are independently selected from al kyl,
aryl, aral kyl, 10 al karyl, cycl oal ky¥*, al kcycl oal kyl and cycl oal kal kyl and
each have from1l to 36 carbon atons per %roup, provided that if one
of R er Plab Hse5P|prm @f dideqy] methylraminieyaxide ang 500 ppm phvalapmir om 6 to 36

car bon %E?%IE per group, then the other two of Rlerr], Rerr] and Rlerr]
cannot Do be al kyl groups having from1l to 5 carbon atons per group. It

shotl d 8iabo ke730 ppm bhdi(cddocalky xrethyl antiié osite aed 608 ppan Bt hod for
stabilizing a 15 thernoplastic resin, said nmethod conprising: adm xing an

ani ne oSAlEEMFtEATate o thernopl astic resin, said anine axide having the
Str uct us@b 11095 78b Ppin &f di(tallow alkyl) methyl amine oxide and 500 ppm of [err]

.calcium stearate

The coz_'ripositions in Table 2 further illustrate the unexpected improvement

-in melt stability achieved with the addition of a tertiary amine oxide to a

10  thermoplastic resin. The di(tallow alkyl) methyl amine oxide (Example 10)
additionally and unexpected improvement in the yellow index (YI) over the
other illustrative amine oxides and over a control not containing an amine oxide.

g



wherein R err], Rerr], and Rlerr] are independently selected from al kyl,
aryl, aral kyl, al karyl, cycloal kyl, al kcycl oal kyl and cycl oal kal kyl
and eachwbavei®som 1 to 36 20 carbon atons per group;--BESVS#AS28hat if one
of Rlerr], Rerr] and Rerr] is an al kyl group hi S);‘1avi ng from6-te--36
carbon atons per group, then the other two of Rerr as eaamgp&e L]
cannot both be alkyl groups having froml to 5 car,by!” offi)T."

The present invention further involves the preparati ﬂ oxi de

WO 97/ 11993 - :
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concentrate by adm xing the amne oxide with a thernoplastic resin such as
pol yol efin (such as pol ypropyl ene) 23 produce a concentrate conprising from
5to 50 percent amine oxide and from50 to 95 percent thernoplastic
resi n bgladmson t he total weight of the concentrate. The concentrate
may thep be gltgnded with a 5 ttri1errerI astic material for stabilization
thereof " Th 8%%?%??%%%%?“?%@‘ on compHAat ages of ease of handling and
reduced wat eﬁa%ab@ﬂmplagﬁdﬁésiﬁ,taﬁﬂage condi tions conpared to the

am ne oxi de ove. The concentrate may further ' conprise from1l to 40
percent by ghtalbAmine oxide presentsal adews 9f BaMpAORLItPS percent by

ant ig0Xi § , bl ' ' ; : saviolet. i g '
bscy Doy Sury; bkl 6 B RRINRelehORE (hd BnpbgBbn, e th afine ol o a1y
aci ds, bastthelstrustural fprsuxda: : The thernopl astic conpositions nay
further contain a stabilizer or mxture . of stabilizers selected from
phenolic antioxidants, hindered am @ |ight stabilizers, ul travi ol et
~light absorbers, organic phosphowiﬁgrﬁ;ounds, al kaline netal salts of

Ry

wherein Ry, Rz, and Rs are independently selected from alkyl, aryl, aralkyl,

alkaryl, cycloalkyl, alkcycloalkyl and cycloalkalkyl and each have from 1 to 36
10  carbon atoms per group, provided that if one of R;, R2 and Rs is an alkyl group

having from 6 to 36 carbon atoms per_'. group, then the other two of Ri, R2and Rs

cannot both be alkyl groups having from 1 to 5 carbon atoms per group.

2. The thermoplastic composition of Claim 1 wherein said amine oxide is

present at a level of from 0.005 to 2 percent by weight based on the total weight

of the composition. | _

3. The thermoplastic resin composition of Claim 1 wherein said amine oxide

is present at a level of from 0.05 to 1.0 percent by weight based on the total -

weigi'{t of the composition. |

4. The thermoplastic resin composition of Claim 1, wherein said

hydrocarbon amine oxide is represented by the gexieral formula

O
R—N—R
o NTRg
R
~ wherein Ry, Rz, and Ry are independently selected from substituents having 1 to
5 22carbon atoms. ' |

P
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fatty aci ds-,' and thiosynergists. The anm ne oxide may be used in
t hernopl astic 15 corrp03|t|ons exposed-to conbustion products of natural '"

“'gas, anevowriesd articles  exposed to gamma irradi BEFHROY 15784
sterilization. The am ne oxides may al so be useful in thernoset
resin conpositions such as pol yuret hanes (such as SPANDEX r&sin),

epoxi des, nel am ne, and phenolics;

therrrose"t/pl astic bl ends, and nmay %e presgg;j g?yt ﬁg ,mﬂum!,!ﬂﬂ"mm!' out
o ey oxi des

above for thernoplastic resi- n conpositions.

“include di hydroxyet hyl cocam ne oxides, di hydr oxyet hyl t al | owam ne
oxi des, cocam ne oxi des, palmtam ne oxides, and hydr ogener at ed
tal | owam ne oxi des and these may contain up to .25 percent by wei ght

wat er. 5Ami né‘hexheimo;ﬂamdmahmhhgoslmy@n ofChaiincl, whedeinsaid agtne bxidgny have 25
an anount . do er . absorbed present therewith. It should be -
clear thZt %e\é\%@ﬁ WidRrein are i ncorporated by reference. Exanplés

WO 97/ 1993 The thermoplastic resin composition of Claim 1, wherein said amine oxide_ =~ __
-PCT/ US96/ 15284 20

'Proces i ihexpdecydmmine oxidgol ypropyl ene at. 500[err] F (260C) The base
formul gti on Iene_
(Profar  ThEghemGiIgRic R Wﬁ%ﬁé}?ﬁé}#@?@‘?gk S
test stsfi Cl;zZG{.;)\mﬁneoxxde bl ended/ mi xed - wi t h the reS| n u3| ng Tur bul a

Bl ender for nut The, t est , qui.d, was

pr ebl efided #‘Fﬁp WEW%W%‘W%E@ "‘f "-!lamé%g’éléﬂent |y
bl endeg X"Hi(@}-ﬁﬁﬂﬁﬂb &é\ﬂﬁ dFhiRxiEd. | using Turbul_a Bl ender. The .

. 9. The thermoplastic resin composition of Claim 1, wherein said amine oxide
is.tﬁ(Cm-Cw) amine oxide. N

10. The thermoplastic resin composition of Claim 1, wherein said

amine oxide is a di(C1¢-C1s alkyl) methyl amine oxide. '

11.  The thermoplastic resin composition of Claim 1, wherein said amine oxide

is a tri(C20-Cz2) amine oxide. o

12. The thermoplastic resin composition of Claim 1, wherein said

amine oxide is a di(C20-Cz alkyl) methyl amine oxide. .

13.  The composition of Claim 1 wherein said cemposition further corﬁprises

an alkaline metal salt of a fatty acid. .

14.  The composition of Claim 13, wherein said alkaline metal salt of a fatty

acid is calcmm stearate.

15. The composition of Claim 1, wherein the thermoplastic resin is a

polyolefin resin. - h _

16.  The composition of Claim 15, wherein the polyolefin resin is a

polypropylene or a polyethylene resin. '

17.  The composition of Claim 1, wherem Ry, Rz and Rs are each mdependently

alkyl groups having from 1 to 22 carbon atoms per group.

18.  The composition of Claim 1, wherein R is (CHa).

19.  The composition of Claim 1, wherem Ri, R2and Rs are each (CroHas)-- .

o
e e ) -
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stabilized resin formulation was extruded at 100 rpmfroma 1 inch (2.54
di ameter extruder at. 500[err]F (260[err]C) (Killion extruder).
After eaplpofitgsne first, third and fifth extrusions, redCAYH1884S were 10

cm

conpressi on nol ded 5 into 125 ml (3.2 mm thick plaques._at _370[err]F
(188[err]C and speci nen yel | owness i ndex (YI) was det ermned. Low YI

val ues indicate l.ess yel | ow ng. Additionally, ‘"’mmum’” te (in
grams/ 10 m nutes) was mneasured (ASTM D- 1238) | mnu, fter
the first, third and fifth extrusions. The cl oser ‘the nelts flkow rate

after the fifth extrusionis to the nelt flowrate after the first 15

extrusion indicates-the superior process stabilization of polypropylene.

wherein Ri, Rz, and Rs are independently selected from alkyl,  aryl, aralkyl,

alkaryl, cycloalkyl, alkcycloalkyl and cycloalkalkyl and each have from 1 to-36

carbon atoms per group, provided that if one of. Ry, Rz and Rs is an alkyl group

having from 6 to 36 carbon atoms per group, then the other two of Ri, Rzand Rs

cannot both be alkyl groups having from 1 to 5 carbon atoms per group.

22.  The method of Claim 21, wherein said hydrocarbon amine oxide is a

trialkyl amine oxide. '
23.  The method of Claim 21, wherein said amine oxide is tri{C12-Ci4) amine

. oxide.

24.  The method of Claim 21, wherein s_aid amine oxide is a di(Ci2-Cys

alkyl) methyl amine oxide. o |

25. - The method of Claim 21, wherein said amine oxide is tri{(Cis-Cs)

amine oxide. - '

26. The method of Claim 21, wherein said amine oxide is a di(C16-C1s

alkyl) methyl amine oxide. _ ' |

27. The method of Claim 21, wh_erei.n said amine oxide is a tri(C20-C22) amine
oxide. | '

28. The method of Claim 21, wherein said amine oxide is a di(Ca0-C22

alkyl) methyl amine oxide. |

29. The method of Claim 21, 'wherein an amount of amine oxide effective to

-

e e
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Not e t he unexpected and surpri«ingly superior nelt flow stability
achi eved by Stab 1 - conpared to the other saturated am ne oxides.
Table 128. 0 Thecomposition of Claim 1, wherein/RR RaprthRsiane)each (ClsHss)- Yl
Exanpl e 44St a Pass. A
Base 8.9 tkn&gﬁ%ffojr i@?ﬁ finé 2 t&glgééplgsifx%g& ;alg Hé%ﬁog Compflsmg St'ab
5.0 5 9 adzmﬁu% an amiRe 8¥ide with@Be therﬁ:c?;ﬂasnc resin said amine &ide 2 7.6
10. 2 2. 76 3.6 4.19 _ - Stab 3 4.8 7.85
10. 7 @V%WW@&“ 4 ~ Stab 4 4.95 - 7.3 8.8
3.45 5. 06 5.79 5 Stab 5 5.20 6.7 9.6 3.33
4. 45 5.26 | _‘2 | .
PCT/ US96/ 15284 WD 97/ 11993 Ry—N—R;

7
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21 6 Stab 6 4.80 6.3 8.8 3.19 4.87 5. 25

7 - Stab 7 9.8 18.6 24. 4 3.34 4.75 el Stab
1is ®O®MPerr])2N->0(CH err]) Hydrated . Stab %T@S%?lszu )
(derr]Herr])[err] N>0 Hydrated Stab3 is (G[eJrr]H[err])[erJr}N->0
Hydrated 5 Stab 4 is N, N-Di nethyl -1-te

.Stab 5 is NN- D net hyl - 1- hexadecanam ne OXI de d| hydrlmﬂﬂ mlg Illﬁ mirﬂ"

N, N- Di et hyl - 1- oct adecanam ne oxi de di hydrate

N, NN-tri butyl am ne oxi de hydr at ed 10 The conpositi on_s contai ned
750 ppm of the respective - stabilizer in polypropylene. values are for -
nelt flow rates and yel | OWNesS,¢ I ndex of the conpositions after the

first, third and fifth extru5|on pass.

~Tabl e m n Yl
Exanpl atabéizsﬁhe thermpplastic rpsjnds édmpgéswgh(tg%ége PE%@ resinpass 5 B
a

go Zt r 0!50 12 fhe m&ﬁe@ of Claﬁﬁt 241 whe?exﬁih, Ra §n@ % are ékcﬁjindepend%ngy - SE; g 8
8.1 alkyl groups havzng from 1 l'p 32 carb05 agoms per g@up Stab 10 6.0 . 8.5
12.0 7 o0

st ear apk angh?g&%‘ag%%g%ﬂ zc}é rejB lgogkgﬁg)' gﬁ&%"aﬂﬁé e%géﬁ or ca cium

(CioH21)-.

32.  The method of claim 21, wherein Ry, Rz and R are each (Ci2Has)-.
33. The method of Claim 21, wherein R, Rz2 and Rs are each (CisHas)-. -
34. A stabilizer composition consisti_ng essentially of:

(a) an amine oxide having the structural formula:

0o
R—N—Rs
RS
wherein Ri, Rz, and Rs are independently selected from alkyl, amyl,-aralkyl,

5 alkaryl, cycloalkyl, a_lkcycloélkjl and cycloalkalkyl and each have from 1 to 36
carbon atoms per group, provided that if one of Ri, Rz, and Rs is an alkyl group
having from 6 to 36 carbon atoms per group, then the other two of R, Ry, and Rs

- cannot both be alkyl groups having from 1 to 5 carbon atoms per group, and
(b) a stabilizer selected from the group consisting of phosphites, phenolics
10  and hindered amines. _ |

35. ' The stabilizer composition of Claim 34 wherein said amine oxide is present
at a level of from 5 to 95 percent by weight based on the total weight of the
stabilizer composition. |

- 36.  The stabilizer composition of Claim 34, wherein said amine oxide is present -
at a level of from 25 to 75 percent by weight based on the total weight of the
stabilizer composition. | | | |
37.  The stabilizer composition o_f Claim 34, wherein said composition consists

of said amine'oxide and said stabilizer.
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WD 97/ 11993 ' PCT/ US96/ 15284
22 Stab 8 is 750 ppm of didecyl nethyl --am ne oxi de and 500 ppm of
cal ci umwoo9r11993tearate Stab 9 is 750 ppm of di (coco al RETUSAHELSA3A  ami ne
oxi de and 500 ppm of cal cium stearate --Stab..10 is 750 ppm of
di (tall ow al kyl ) nmethyl am ne oxide and 500 ppm of cal ci um stearate

The conpositions.in Table 2 further illustrate thel mﬂﬂ "]ﬁ” venent -
in melt stability achieved with the addition of -a ”gﬂmxde to a

10 thernoplastic resin. The di(tallow alkyl) nethyl am rfe d&xi de anpl e
10) addi tionally and unexpected inproverment in the yellow index (YI)
over the other illustrative azn71 ne oxi des and over a cont rol not

cont ai ni ng an am ne oxi de.

38.  The composition of Claim 34, wherein said amine oxide is a trialkyl amine

oxide.

—_ 39. The composmon of Claim 34, wherem said amine oxide is tri(Ci2-Ciq)

amine oxide. o _
40. - The composition of Claim 34, wherein said amine oxide is a ;ii(sz-
Ci4 alkyl) methyl amine oxide. '
41.  The composition of Claim 34, wherein” said amine oxide is “ri(Cie-Cis)
amine oxide. | .
4. The composition of Claim 34, wherein saxd amine oxide is a di{Cye-
Cis alkyl) methyl amine oxide.
43. The composition of-€laim 34 wherem said amine oxide is a tri(C20-Cz)
amine oxide. _
44. The composition of Claim 34, wherein saxd amine ox1de is a di(Cao-
Ca alkyl) methyl amine oxide.
45. A stabilizer concentrate comprising:

(a) an amine oxide present at a level of from 5 to 50 percent by weight
based on the total weight of the concentrate, said amine oxide héving the
structural formula:

0
R,
Ry

n

wherein Ry, Rz, and Rs are independently selected from alkyl, aryl, aralkyl,
alkaryl, cycloalkyl, alkcycloalkyl and cycloalkalkyl cycloalkalkyl and each have -
from 1 to 36 carbon atoms per group, provided that if one of Ri, Rz, and Rs is an
alkyl group having from 6 to 36 carbon atoms per group, then the other two of
10 Ry, Rz and Rs cannot both be alkyl groups having from 1 to 5 carbon atoms per
group, and

-

g
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. }
23 Clainms 1. A thernopl astic resin-conposition conprising 0 (a)
a thernoplastic resin, and (b) an am ne oxide ‘present at a level .
.of fromWwoo0M12% 5 percent by wei ght, based on the totalPGEYFMSSE t he
conposition, wherein the am ne oxide has the structural fornula:.-—"

[err] Wierein Rlerr], Rerr], and Rerr] are independentl|y_sel ected

fromal kyl, aryl - aral kyl, alkaryl, cycloal kyl, al'kcyclg I“W“ :
cycl oal kal kyl and each have from1l to 36 carbon at , ovi ded
that if one of Rerr], Rerr], and Rlerr] is an al‘m D *havi ng from 6
to 36 carbon atonms per group, then the other two of *Rérr], Rerr], and.

Rl err] cannot both be al kyl group h%i ng froml1l to 5 carbon atons per

group, wherein the thernoplastic resPn is at |east one resin selected from
the group consisting of polyesters, polyurethanes, polyal kyl ene

t er epht (P2l atthexmoplastinurestmpresepbat/a derd of fraon poHteril persent bheneeight yr eni ¢

pol ymers, . # |.C Lymers, polyam des, polyacetals,

. pol yvi n@?eg%r%&?égﬁ%? 6&?%%’%4:}(:53%8%6‘)0' yners and copol ynmers; and wherein
sai d coffposi Ai ehermosendeorhpositiort beshpeisirighiro iininee oxedd OMMARg kmelex, nelt
st abi | iété-’pq\oléﬁé%el | owness index and nelt stability of the therhoplastic -

resin, miisl onpri sing adm xi ng the ami ne oxide with the
t her nopl astic resin. 2. The theém)pl astic conposition of Claiml
wherein said am ne oxide is present

Ri—N=—R;

R')/ *

wherein Ri;, Rz, and Rs are indeperidently selected from alkyl, aryl, aralkyl,
alkaryl, cycloalkyl, alkcycloalkyl and cycloalkalkyl cycloalkalkyl and each have
from 1 to 36 carbon atoms per group, provided that if one of Ry, Rz, and Rs is an

wn

alky!l group having from 6 to 36 carbon atoms per group, then the other two of
Ri, Rz, and Rs cannot both be alkyl groups having from 1 to 5 carbon atoms per
group. | |
47. A method for stabilizing a thermoplastic resin said method comprising:
admixing an amine oxide with the thermoplastic resin, said amine oxide having
the structural formula: '

0O

RN-R,
Ry

wherein Ry, Rz, and R each have from 1 to 36 carbon atoms per group and are

o

independently selected from alkyl, aryl, aralkyl, alkaryl, cycloalkyl, alkcycloalkyl
cycloalkalkyl, alkyl of 1 to 18 carbon atoms terminated by -OR4, -NRsRs, -SR, -
COORs or -CONR1o and alkyl of 1 to 18 carbon atoms interrupted by -S-, -SO-, - '
SO;-, -CO0-, -OCO-, -CONR11-, NR11CO- or NRiz, where R;; Rs, Rs, R7, Rs, Rs, R,
10  Ru and Rz are each independently hydrogen or alkyl of 1 to 8 carbon atoms

)
D

provided that if one of Ri, Rz and Rs is an alkyl group having from 6 to 36
carbon atoms per group, then the other two of Ri, Rz, and Rs cannot both be alky]

his Sheet Has Been Replaced Tl
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at aMI evel of fromO0.005 to 2 percent by wei ght based on the total weight

of the conposition. 24
3 Theyg &envmpl astic resin corrp05| tion of C-aiml whet@V¥B96/35284 am ne
oxide is present at a level of from0.05 to 1.0 percent by weight based on
the total weight of the conposition. . 4. The t hernopl astic resin

conposition of Claim1l, wherein said hydrocar bon am ent ed -
by the general “formul a (mm“ “m lm Iﬂ

wherein Rerr], Rerr], and Rerr] are independently sel ected from

substituents havi ng 1 to 22 carbon atons. 5. The t her nopl astic resi n

conposition of Claim1, wherein sai dzarri ne oxide is tridodecyl am ne oxide.
9

groups having from 1 to 5 carbon atoms per group.

48. A then"hoplastic resin composition comprising:
(@)  athermoplastic resin, and ' | _
(b) a thermal decomposition prbdﬁcf of an amine oxide of the

general formula:

O

A
R;—N—R;
R

“wherein R; and Rz are independently each a Cs to Cas residue and Rs is a
GCto Css residue. |

49. The amme oxide of Claim 48, wherein R is methyl _

50. The thermoplastic composition of Claim 48, wherein the amine
oxide comprises didecyl methyl amine oxide.
51.  The thermoplastic composition of Claim 48, wherein the amine

- oxide comprises di(Ci2-Ci4 alkyl) methyl amine oxide. |
52, The thermoplastic composition of Claim 48, wherein the amine
oxide comprises di(Ci¢-Cis alkyl) methyl amine oxide. _

53. 'The thermoplastic composition of Claim 48, wherein the amine
oxide comprises di(Ca-Cz alkyl) methy] amine oxide.

- 54.  The thermoplastic composmon of Claim 48, wherein the amine

oxide comprises tridecyl amine oxide. |
55. The thermoplastic composition of Claxm 48, wherein the amine
oxide comprises tri(C12-Ci4 alkyl) amine oxide. |
56. The thermoplastic composition of Claim 48, wherein the amine
oxide comprises tri(Cis-Cis alkyl) amine oxide.

: ' _ nis Sheet Has Been Re
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6. The thernopl astic resin conposition of d ai m 1, wherein said amine

oxide is tri hexandecyl am ne oxi de. 7. The therm)pl astic resin -
conposi twgrg—;,@fggﬁ aim1, wherein said amne oxide is tri (PCTaIP§12p%err])

am ne oxi de. S The thernopl astic resin conposition of Claiml,
wherein said am ne oxide is a di(Cferr]-Cferr] alkyl) rrethyl amne--oxl de.
9. The thernoplastic resin conposition of Caim l I.d am ne
oxide is tri (Clerr]-Clerr]):am ne oxide. 10. M resin
conposi tion of Caiml, wherel n said amine oxide is a cfl (CferrTs r])
met hyl am ne oxi de. 25
11 The thernoplastic resin conposition of Caimi, V\/nerel n-said am ne

oxide is atri(Cerr]-Clerr]) am ne30xide. 12. The t her nopl astlc resin
conposition of Claiml, wherein said anine oxide is a :

di ( er37 - B¢ edrvdplastRt BorhpasitibR SFXCUEm 48, wherein the amine
oxide comprises tri(Cao-C22 alkyl) amine oxide. | |
58.  The thermoplastic composition of Claim 48, wherein at least one of
R1, Rz, and Rs comprises at least one moiety of the group consxstxng of -O— :
-S-, -SO-, -CO2-, -CO-, and -CON-,

- 59.  The thermoplastic_composition of Claim 48, wherein the ax__nine

oxideis a poly(armne oxide). N ) |
60. - The thermoplastic composition. of Claim 59 wherein the
poly(amine oxide) comprises at least two ‘tertiary . amine oxides per -
molecule. .
61. The thermoplastic composition of Claim 59, wherein the
poly(amme oxide) comprises at least one moiety of the group consxstmg of
-O-, 8-, -80-, -CO2-, -CO-, and -CON-.
62. The thermoplastic composition of Claim 60, wherein each tertiary
amine oxide of the poly(amine oxide) contains a C; residue.
63.  The thermoplastic composmon of Claxm 48, wherein the thermal
decomposition product of the saturated amine oxide comprises a hindered
amine.
64. .The thermoplast:c composxtzon of Claim 1, wherein said amine
oxide comprises a hindered amine. | .
65. The thermoplastic composmon of Claim 1, further comprising a
stabilizer or mixture of stabilizers selected from phenolic anhoxldants,
hindered amine light stabilizers, ultraviolet light absorbers, organic
phosphorus compounds alkaline metal salts of fatty acids, and

5 thiosynergists.
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*13. The conposition of Claim1l wherein said conposition further conprises
~an alkaline netal salt of a fatty acid. 14. The conpositi-on -of -C-ai-m-——
13, wherein said alkaline netal salt of a fatty acid is calci st ear at e.
15.  The conposition of Caim31, wherein the thernopl ast D:}BMHMMIH“H’””"I
pol yol efin resin. 16. The conposi t4%n of O aim 15, wh e :
polyolefin resin is a polypropyl ene or -a pol yet hyl ene resin. 17. The
conposition of Claiml, wherein Rerr], Rerr], and Rlerr] are each
i ndependentdlammal kyl groups having from1 to 22 carbon atons per group.
18. The rat]'orrpozi%li on ?f .Cdaim1l, wherein Rerr] is (CHerr]). 19. The
conposi ti or of FITROP st ES18y CRMROFHPY CQERASNE  and R{err] are each _
(CerrlHerr])- @) 29 thermbpBstictbRQShdi on of Caim 1, wherein Rlerr] Rerr],
and Rlerr] are each (ClerrJHerr])- 21. A method for stabilizing a
t her nopl asti ¢ r i n, as aminenstidecpressongsra leveh gf from 0.001 tadnpexéenybpweighi,ne oxi de
\fMO':’ PTU][ 26 t thJeHD (PA %’?e:[ It(g;talr %%ilgﬂf 0? %Cd cg@pggngﬁflweem%\[/ $ § hee O!S(itdg Ul’(l:ag utlilg |

structural formula :

Wherein R;, R,, and R, are independently selected from alkyl, aryl, aralkyl, alkaryl,
cycloalkyl, alkcycloalkyl and cycloalkalkyl and each have from 1 to 36 carbon atoms per
group, provided that if one of R, R,, and R, is an alkyl group having from 6 to 36
carbon atoms per group, then the other two of R,, R,, and R, cannot both be alkyl
group having from 1 to 5 carbon atoms per group, wherein the thermoplastic resin is at
least one resin selected from the group consisting of polyesters, polyurethanes,
polyalkylene terephthalates, polysulfones, polyimides, polyphenylene ethers, styrenic
polymers, polycarbonates, acrylic polymers, polyamides, polyacetals, polyvinyl chloride,
and polyolefin homopolymers and copolymers; and wherein said composition is made
by a method to improve the yellowness index, melt stability, or yellowness index and
melt stability of the thermoplastic resin, said method comprising admixing the amine

oxide with the thermoplastic resin.

2. The thermoplastic composition of Claim 1 wherein said amine oxide is present
at a level of from 0.005 to 2 percent by weight based on the total weight of the

composition.
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26 wherein -Rerr], Rerr], and R err] are independently sel ected from

- ‘al kyl, aryl, aral kyl, alkaryl, cycloal kyl, al kcycl oal k{’"lmm' Kyl
and each have from1l to 36 carbon atons per group, pro m, E of
Rlerr], Rerr], and Rlerr] is an alkyl group having frofm 6°td 3@ car

atons per group, then the two of Rerr], Rerr], and R err] cannot both be

al kyl groups having from1l to 5 carbon2&tons per group, wherein the

thernoplastic resin is at |east one resin selected fromthe group
consi sting of polyesters, polyurethanes, polyal kyl ene terephthal at es,

pol ysul fones, poihe tHeHRSplasHe s EsMpSRRDCSNERER 1SHbErER stid R@hiNéBkide is

pol ycar bonates, acrylic 'polyners, polyam des,_ polyacetals,, palyvinyl

chl ori de, amesepoitpdést ohiromBd5aplifepescesh by weiply Bastshon the torl weighiof thest hod of
G aim 21, W@%&%kﬁoﬁaid hydr ocarbon am ne oxide is a trial kyl am ne oxide.
23. The nethod or Claim 21, wherein said amne oxide is tri
(CJerr]-Herr]) am ne oxide. 24. The nethod of Claim 21, wherein said

' i de i di -H er. | Kyl t byl . ' i de. 25.
The method bi O B EoREE S SRREORHMEY Gl hertn SFERHSHEEH |

am ne oxi d&mine oxide is represented by the general formula

0

R—N—R

1ToONTRg
Ry

wherein Ry, R,, and R, are independently selected from substituents having 1 to 22

carbon atoms.

5. The thermoplastic resin composition of Claim 1, wherein said amine oxide is

tridodecyl amine oxide.

6. The thermoplastic resin composition of Claim 1, wherein said amine oxide is

trihexandecyl amine oxide.

7. The thermoplastic resin composition of Claim 1, wherein said amine oxide is

tri(C,,-C,,) amine oxide.

8. The thermoplastic resin composition of (laim 1, wherein said amine oxide is a

di(C,,-C,, alkyl) methyl amine oxide.

9. The thermoplastic resin composition of Claim 1, wherein said amine oxide is tri
(C-C,) amine oxide.

10.  The thermoplastic resin composition of Claim 1, wherein said amine oxide is a
di(C,-C,g) methyl amine oxide.
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'26.\ The nmethod of Cl aim 21, wherein said amine oxide ji
di(Clerr]-Herr] alkyl) nethyl anine oxide. 27. The”mmlu“m”lm:ullm 21,
wherein said amine oxide is atri(Cerr]-Herr]) anmine oxide.t+ #8.s +The
met hod of Claim 21, wherein said amne oxide is a di(Clerr]-Herr] alkyl)

met hyl am ne oxi de. 29. The nmethod Bf (O aim 21, wherein an anount of
am ne oxide effective to
27 stabilize the thernoplastic resin is adm xed with the

t her nopl ast it r eSheithermoplas®® resin ddrepositioncd @iim(, avhere saidviumimeiaxideiear |,

Rlerr] and ﬁqrgr are each i ndependently al kyl groups having from1l to
22 carbon a ¥ F’mérl'ed?ﬁfl.e' 31. The nethod of O aim 21, wherein

Rlerr] is (CHerr])- and Rlerr] and Rerr] are each (err]Herr])-.
32. The nethod of claim 21, wherein Rerr], Rerr] and Rerr] are each
(Cerr] H er#3) - . The theriggplastic Tesin eqmprsttiosfof Glaimi, wherajm eaid pmpirRaxide]is a R] er r |

and Rierr] a6, 2%l ety B dhdb: -

13.  'The composition of Claim 1 wherein said composition further comprises an
alkaline metal salt of a fatty acid.

14.  The composition of Claim 13, wherein said alkaline metal salt of a fatty acid is

calcium stearate.

15.  The composition of Claim 1, wherein the thermoplastic resin is a polyolefin

resin.

16.  The composition of Claim 15, wherein the polyolefin resin is a polypropylene
or a polyethylene resin.

17.  'The composition of Claim 1, wherein R;, R;, and R; are each independently
alkyl groups having from 1 to 22 carbon atoms per group.

18.  The composition of (laim 1, wherein R, is (CH,).
19.  The composition of Claim 1, wherein Ry R,, and R, are each (C,,},,)-.
20.  The composition of Claim 1, wherein R; R,, and R, are each (C,(H,,)-

21. A method for stabilizing a thermoplastic resin, said method comprising:
admixing an amine oxide with the thermoplastic resin, said amine oxide having
the structural formula : 0
A
Ry ~ N—R;
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34. ° A stabilizer conposition consisting essentially OU' a)
LU ILLAT .

“an am ne oxide having the structural fornula: m
[err] wherein R err], Rerr], and Rerr] are in
fromal kyl, aryl, aralkyl, 5 alkaryl, cycloalkyl, alkcycloal kyl and
cycl oal kal kyl and each have from1l to 36 carbon atons per group,
provided that if one of Rerr], Rerr], and Rl err] is an al kyl group
having from6 to 36 carbon atons per group, then the other two of Rerr],
Rlerr], and Rerr] cannot both be al kyl groups having from1l to 5

carbon atons, per graup d . b stabi l.i zey s cted fromthe
group consi g’b&ﬂ& gt %phéf&% #P 285 ,mdﬁﬂfg’r‘ilﬁﬁ“i% §e(l?f%edafr8ﬂ’dama@?’ead§j§ﬁi ﬁlg%r?’lj .

35.  The s¢rbhlkilz flkcyeRRRAS cRlodliiall§] fidneaddthaveiRinell o 36 tstbanhdens el de 1S
pr esent at"a | eével of from5 to 95 percent by weight based on the

total wei ghgroap, prawded that iksengpf Ry &, andnBoisianialip] gioup havig from¥hie 36

2ta lovel Srontichis i Gha ALl o UPRTR $R% AR RILEERLEF Tl o

the shavirig) firamar] wdngelsid dtoms per group,3vherein THeahampldstic #sindoaglest t i on of

O 24 B SR T e bt IS ™
terephthalates, polysulfones, polyimides, polyphenylene ethers, styrenic polymers, :
polycarbonates, acrylic polymers, polyamides, polyacetals, polyvinyl chloride, and
polyolefin homopolymers and copolymers.

22.  The method of Claim 21, wherein said hydrocarbon amine oxide is a trialkyl

amine oxide.
23, 'The method of Claim 21, wherein said amine oxide is tri (C,,-H,,) amine oxide.

24.  'The method of Claim 21, wherein said amine oxide is a di(C,,-H,, alkyl) methyl

amine oxide.
25.  The method of Claim 21, wherein said amine oxide is tri(C,-H,;) amine oxide.

26.  The method of Claim 21, wherein said amine oxide is a di(C,-H,; alkyl) methyl

amine oxide.
27.  The method of Claim 21, wherein said amine oxide is a tri(C,-H,,) amine oxide.

28.  The method of Claim 21, wherein said amine oxide is a di(C;-H,, alkyl) methyl

amine oxide.

29.  ‘'The method of Claim 21, wherein an amount of amine oxide effective to
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28 38.  The conposition of Caim34, wherein sai d anmine oxide is a

; ;;: Sl :?/nl ngm;);]?de S 1(:))r<: ((:I(ca:[ err]- Cf,grr] ;I'he Cong(r)rflntel ggulﬂ,mwmmﬁmlmﬁ "

conposi tion of Claim 34, wherein said anine oxide is a di(Cerf]-5 *
Cerr] alkyl) nethyl am ne oxi de. 41. The conposition of Caim 34,
wherein said amine oxide is tri((err]-Cerr]) am ne oxi de. 42.
The conposition of Cl aim 34, whereimppmaid amine oxide is a di((err]-
Cerr] alkyl) nethyl am ne oxi de. 43. The conposition of Caim 34,
wherein said amne oxide is a tri(Cerr]-Cerr]) am ne oxi de. 44,
The conposition of Caim34, wherein said amne oxide is adi((err]-

Cerr] alkyl) nethyl am ne oxi de. A stabilizer concentrate

conpri si of from5 to
50 percgt;\h?nlbile thmglthﬁnnopla%ﬁ% @‘ﬁ% on t e tot %\ﬁgﬁgﬁna%?%ﬁe concentrate,
sai d am3fe oﬁhd!anbﬁ\ud’qf Claém 21, wlereind®R Ra.lanﬂdbmrbaach independently

5 e and er are i ndependent|
[sglrre]ct ealkxlwap%ﬁwr&fy& g?é?%%fgon atomg|pes gpu cycl oal kylp al kcy>cll oal kyl
and cychgal katHehefhtd SRCkghion] ﬂl&@exﬁ%ﬁs @!Lﬁz]and Rri 519&1113; a&@e%é car bon

atons per group, provided that if one R err], and rr] is an
al kyl g{Cwblaavi ng from6 to 36 car bon atom; per group, "then the other two

?L éocs[ rrl %R[mer %d gp&axﬁéﬁiﬂ%hc%% t1, gér?d &Gare ea/ch @flz ? having from 1
33.  The method of Claim 21, wherein Ry, Rz and Rs are each (Ci¢Haa)-.
34. A stabilizer composition consisting essentially of:

.(a) an amine oxide having the structural formula:

O
R;—-IQI—R;;
Ry
wherein Ri, Rz, and Rs are independently selected from alkyl, aryl, aralkyl,
5 alkaryl, cycloalkyl, alkcycloalkyl and cycloalkalkyl and each have from 1 to 36
carbon atoms per group, provided that if one of Ry, Rz, and Rs is an alkyl group
having from 6 to 36 carbon atoms per group, then the other two of Ry, Rz, and Rs
cannot both be alkyl groups having from 1 to 5 carbon atoms per group, and
(b) a stabilizer selected from the group consisting of phosphites, phenolics
10 and hindered amines.
35. The stabilizer composition of Claim 34, wherein said amine oxide is present
at a level of from 5 to 95 percent by weight based on the total weight of the
stabilizer composition.
36.  The stabilizer composition of Claim 34, wherein said amine oxide is present
at a level of from 25 to 75 percent by weight based on the total weight of the
stabilizer composition.
37.  The stabilizer composition of Claim 34, wherein said composition consists

of said amine oxide and said stabilizer.
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29\ (c) a thernoplastic resin present at 0 to
- 95 percent by wei ght based on the total weight of th tﬂ m
A nmethod for stabilizing a thernmoplastic resin said

adm xi ng an am ne oxide with the thernoplastic resin, said am ne oxi de
havi ng the structural fornula:

[err] Wherein Rerr] Rerr], and R err] each have from1l to 36
carbon atons per group and are independently selected from al kyl, aryl,
aral kyl, al karyl, cycl oal kyl, al kcycl oal ky cycl oal kal kyl, alkyl of 1 to 18
carbon atons termnated by -ORerr], -NRerr]Rerr], SRerr], - COORerr],
or -CONR[err] and alkyl of 1 to 18 casbon atons interrupted by -S-, -SO, - -
SJerr], -COO -0CO -CONRerr]-, NRerr]CO or NRerr], where Rerr],

Rierr], 3g errfhe &{rﬁgblmoﬁ[cﬁ@ﬂa m'g[cleWﬂer &hid Bﬂxﬁé Bkzdeaigq tﬁaﬁ%}glatrﬁ © each

|ndependently hydrogen or al ky carbon atons provi I f one
of Rlerdxid®[err], and Rlerr] is an aI kyI group having from6 to 36 carbon
atoms pefy 9r oy composition of Claim 34, wherein said amine oxide is tri(Ci2-Ciq)
amine oxide.
40.  The composition of Claim 34, wherein said amine oxide is a di(Ci2-
Ci4 alkyl) methyl amine oxide.
41.  The composition of Claim 34, wherein said amine oxide is tri(Cis-Cis)
amine oxide.
42.  The composition of Claim 34, wherein said amine oxide is a di(Cys-
Cis alkyl) methyl amine oxide.
43.  The composition of Claim 34, wherein said amine oxide is a tri(Cz0-C2)
amine oxide.
44.  The composition of Claim 34, wherein said amine oxide is a di(Cao-
C22 alkyl) methyl amine oxide.
45. A stabilizer concentrate comprising:

(@) an amine oxide present at a level of from 5 to 50 percent by weight
based on the total weight of the concentrate, said amine oxide having the
structural formula;

0

A
Ri—N-—R;
Ry’
wherein Ry, Rz, and Rs are independently selected from alkyl, aryl, aralkyl,
alkaryl, cycloalkyl, alkcycloalkyl and cycloalkalkyl cycloalkalkyl and each have
from 1 to 36 carbon atoms per group, provided that if one of Ry, Rz, and R3 is an
alkyl group having from 6 to 36 carbon atoms per group, then the other two of
10 Ry Rz and Rscannot both be alkyl groups having from 1 to 5 carbon atoms per

group, and
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then the other two of Rlerr], Rerr], and R err] cann
. groups having from1l to 5 carbon atons per group. éﬁ“!ﬂﬁﬂ‘“ﬁﬂﬂ)ﬁ“ustlc
resin composition conprising: (a) a ther Ish” sel ect ed
fromthe group consisting of polyesters, polyurethanes, polyalkyl ene
t erepht hal at es, pol ysul fones, polyinm d@3, pol yphenyl ene ethers, styrenic
pol ymers, polycarbonates, acrylic polyners, polyam des, polyacetals,
pol yvi nyl chl ori de, and pol yol efin honopol yners and copol yners, and
(b)  a thermal @pconpdsirinbplastieresingiresefit ana fevelnef Toind® wf 93 Ipercgumby al
f or mul a: . . [err]
30 V\/nereiWelé[l‘é‘raﬁ‘]dCﬁh@eF&télrWﬂ‘ghéPfatheﬁﬂﬁi?EﬂﬁténtIy each a CJerr] to Cerr]
residue and Rlerr] is a (Jerr] to (Jerr] residue; wherein said conposition
is made by a nmethod to inprove the yell owness index, nelt stability, or
yel | owness #tdexAanethobfor sebiining a thermpplatvie rcwn%@r@@dp@np%, sai d met hod

conpri sing adm xi the _am.ne oxid | t EQ e p. | ' <o 48.
The t her nopl ast i &% SN ?@émﬁ]% , %#éér?ce{egﬂ gférﬂ]ﬁle %ﬁiﬁ%]{ﬂ ﬁ‘iﬁ‘g 49.
The t her noplipstrueusbfeesiat.i on of C aim 47, wherein the am ne oxide
conprises didecyl nethyl am ne oxide.

0
A
Ry—N—R;

Ry”

Wherein R, R,, and Ry each have from 1 to 36 carbon atoms per group and are
independently selected from alkyl, aryl, aralkyl, alkaryl, cycloalkyl, alkcycloalkyl
cycloalkalkyl, alkyl of 1 to 18 carbon atoms terminated by -OR,, -NR;R;, SR;, -
COOR,, or -CONR,, and alkyl of 1 to 18 carbon atoms interrupted by -S-, -8O-, -
SOy, -CO0-, -OC0-, -CONRyy-, NR;,O0- or NRy, where R, Ry, R, R; R, Ry Ryg Ry,
and R, are each independently hydrogen or alkyl of 1 to 8 carbon atoms provided that
if one of R, R,, and Ry is an alkyl group having from 6 to 36 carbon atoms per group,
then the other two of R, R,, and Ry cannot both be alkyl groups having from 1 to 5

carbon atoms per group.

47. A thermoplastic resin composition comprising :

()  a thermoplastic resin selected from the group consisting of polyesters,
polyurethanes, polyalkylene terephthalates, polysulfones, polyimides, polyphenylene
ethers, styrenic polymers, polycarbonates, acrylic polymers, polyamides, polyacetals,
polyvinyl chloride, and polyolefin homopolymers and copolymers, and

(b)  a thermal decomposition product of an amine oxide of the general
formula :

0
A
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50. The thernoplastic conposition of aim 47, whe | de
v conprises di ((Jerr]-Cferr] alkyl) methyl am ne oxide. Uﬂlm m (!i‘mlmnm

t hernopl astic conmposition of Claim 47, wherei n the anknec oxu der ceNpri ses
di(derr]-Cerr] alkyl) nethyl am ne oxide. The thernoplastic
conposition of Claim 47, wherein the a%i ne DXI de conpri ses
di('C[err] Cerr] alkyl) rrethyl am ne oxi de. 53. The t hernopl astic
conmposi tion of Gaim_ 47, wherein the am ne oxide c rises tridecyl amne
oxi de. Mhemlﬁﬁeamdﬁ{ampidamtkymaﬁothocﬁm efsidae amc{lﬁ #87C wheiein the
am ne OXIde cé)rrprlses tri(Cerr]-Cerr] alkyl) am ne oxide. 55. The
t her nopl astF drrp05| tion of Caim 47, wherein the am ne oxi de conprises

tri(Clerr] v@[e@élﬂ baidibdaipositmi mﬁm@é(i)}daemethod to improve the yellowness index, melt
stability, or yellowness index and melt stability of the thermoplastic resin, said method
comprising admixing the amine oxide with the thermoplastic resin.

48.  The thermoplastic composition of Claim 47, wherein R, is methyl.

49.  The thermoplastic composition of Claim 47, wherein the amine oxide

comprises didecyl methyl amine oxide.

50.  The thermoplastic composition of Claim 47, wherein the amine oxide
comprises di(C,,-C,, alkyl) methyl amine oxide.

51.  The thermoplastic composition of Claim 47, wherein the amine oxide
comprises di(C,-Cyg alkyl) methyl amine oxide.

52.  'The thermoplastic composition of Claim 47, wherein the amine oxide
comprises di{C,-C,, alkyl) methyl amine oxide.

53.  The thermoplastic composition of Claim 47, wherein the amine oxide

comprises tridecyl amine oxide.

54,  'The thermoplastic composition of Claim 47, wherein the amine oxide
comprises tri(C,,-C,, alkyl) amine oxide.

55.  The thermoplastic composition of Claim 47, wherein the amine oxide
comprises tri(C,-C,; alkyl) amine oxide.
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31 ) 56. The thernoplastic conposition of O aim47, “wher e m ne

oxide conprises tri(Cferr]-Clerr] alkyl) am ne oxi c\m‘\\ml‘ i\“gmf
t her nopl astic conposition of Claim47, wherein at | ) S err],

- Rlerr], and Rlerr] conprises at |east one noiety of the group consisting of
-0, -

-S-, -SO, -CJerr]-, -CO, and -CON-. 58. The thernoplastic
conposition of Claim47, wherein the am ne oxide is a poly(am ne oxide).
59. The thernoplastic conposition of Caim58, wherein the pol y(am ne
oxi de) conprises at least two tertiary am ne oxides per nol ecul e. 60.
The thernopl astic conposition of Claimb58 , wherein the pol y(am ne
oxi de) conprises at |east one noietyjof the group consisting of -0,
-S-, -SO, -CJerr]-, -CO, and -CON-. 61. The thernoplastic

conposition of Claim59 wherein each tertiar am ne oxi de of the

pol y(affre okhedherpaplstic eomposiean micclaim §3, whersin ther ABpNast | o
conposi E”Ida?ecgk‘a{%s%lé%@%‘%%@%n%%@%a&ﬁ?%ml deconposi tion product of

t he satilra der ed amne. ; 63. The

t her mo@7Ast | The egrasdplastit @mpbdgitionh bf Clkien @7 whatein abldaet one @i de conpri ses
a hindered am ne. 64. The thernoplastic conposition of Cains 1,
f ur t her Redizpand Ra gomprises ah lgapt org metietiiofthe grp sengistingel Osel ected from

gt siozarhir Lo and R e compounds, al kal 1 ne metal sal s of
fatty ag.ds, TR@dhermoplasty rebgpaition of Claim 47, wherein the amine

oxide is a poly(amine oxide).

59, The thermoplastic composition of Claim 58, wherein the
poly(amine oxide) comprises at least two tertiary amine oxides per
molecule.

60. The thermoplastic composition of Claim 58 , wherein the
poly(amine oxide) comprises at least one moiety of the group consisting of
-O-, -5, -80-, -CO2-, -CO-, and -CON-.

61. The thermoplastic composition of Claim 59 wherein each tertiary
amine oxide of the poly(amine oxide) contains a C; residue.

62. The thermoplastic composition of Claim 47, wherein the thermal
decomposition product of the saturated amine oxide comprises a hindered
amine.

63. The thermoplastic composition of Claim 1, wherein said amine
oxide comprises a hindered amine.

64. The thermoplastic composition of Claim1, further comprising a
stabilizer or mixture of stabilizers selected from phenolic antioxidants,
hindered amine light stabilizers, ultraviolet light absorbers, organic
phosphorus compounds, alkaline metal salts of fatty acids, and

5 thiosynergists.
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