PCLYOEEFIN FI BER AND FI LM RESI STANT TO GAS FADE BACKGROUND OF THE | NVENTI ON
Field the I nvention The present invention relates to polyolefin fibers
and fi]ns, and nore particularly relates to polyolefin fibers and fil ns
copt ai ni ng a phosphite stabilizer. 5 Description of the Rel ated
Art .Polyolefin fibers and films, such as polypropylene fibers and filns,
contai ning a hindered phenolic and hlndered am ne light stabilizer can

exhi bit. undesirable col or 10 for mati ont (yel | ow ng) upon extended exposure
to atnospheric pollutants such as nitrogen oxides, see Kletecka et al.

U S. Patent 4,929,653, issued May 29, 1990, which is incorporated herein by

reference. Fabri CPOLYOLEFEN| BIBERJANDI FOLMORES DSTANT cTONGASOHEADE!

polyolefin filmis susceptible to yellow ng upon exposure to these gases,
whi ch can be generated through vehi cul ar exhausts and can be present under
war ehouse storage conditions. It is believed that the 20 presence of

hi.ndered am ne |i ght Stabl'ﬁg@*ﬁgéﬁﬂphbfd@ﬁ dIﬁ@ﬁﬁ?#bﬁ antioxidants in the
|

fiber and filmcontributes to this undesir ng characteristic.
Accordingly, there is a need hite stabilized

pol yol efin conposi ti @ﬂhearﬁefgeb&r &ﬁvémm%ﬁ@@fﬁ&rﬁmmﬁﬂl bi t
~increased resist nce to gas Summary of the Invention
Pol yol efin fibe ngmflrl&ﬁ's%éﬂ nlq;egagartlcu arly relates

' to polyolefln fibers and films containing a
phosphite stabillzer

5 : MM&M__M
Polyolefin fibers and films, such as

polypropylene fibers and films, containing a
hindered phenolic and hindered amine light
stabilizer can exhibit undesirable color

10 formation (yellowing) upon extended exposure to
atmospheric pollutants such as nitrogen oxides,
see Kletecka et al., U.S. Patent 4,929,653,
issued May 29, 1990, which is incorporated herein
by reference. Fabric and material made with

15. polyolefin fiber or polyolefin film is
susceptible to yellowing upon exposure to these
gases, which can be generated through vehicular
exhausts and can be present under warehouse
storage conditions. It is believed that the

20 presence of hindered amine light stabilizers and
hindered phenolic antioxidants.in the fiber and
film contributes to this undesirable gas fading
characteristic.

Accordingly, there is a need to provide a

25 phosphite stabilized polyolefin composition and
fibers films made therefrom which exhibit
increased resistance to gas fading.



fading are provided, as well as a nethod for inparting gas fade resistance
.to polyolefin5 fibers. The fibers and filnms are made from a polyolefin
conposition containing a phosphite of the fornula: [err] wherein [err] and
[err] "are as defined below. The polyolefin is preferably polypropyl ene.
The 10 conposition further contains a hindered anmine |ight stabilizer
and/ or a hindered phenolic antioxidant. Detailed Descrlptlon of the

| nvention Various consi derations relatlﬂg to the "gas 15 fade resistance”
of fabrics are discussed in "Vhy Do Vhlte Fabrlcs and Garnents Turn Yel | ow
During Storage in Polyethyl eHe8™Es = @D Ky Kenneth C. Sreltz,
Textile Chem st and fglps 1é£1nvﬁibe115 aINQ fﬂlmé\pfe‘sléﬂﬁﬁt pp. gag- 21,
Specific 20 é% Jderatlons re éﬁ % e_use of 5 angﬁés in PP fibers
are di scussed iTRPIRF | JEHRFAYL éhe §oh 13 BAPEE] of Pol ypropyl ene
Fi bers on Expoﬁmmmjtnﬁggﬂasaﬂddd%negestamgeSteipblnolEfland Saar, W

Mel |'i and T til lchte, etai |l ed overal
anal ysi s of var%@?& e'El{‘\% %*&%??l%éménﬁﬁﬁs d&’ggﬁlgég fébﬂ %onpendl um of
articles tutlecpdlmibeélmrcm@d:smtngn q@xtamimogrpbgsp%te ®5, No. 4
(publ i shed by é?ﬁﬁfgjtute 1987). 3 In a particular enbodi nent,
this invention prOV| bers and filns nade from pi gnented propyl ene

pol ymer (PP) stabilized agai nst degradation by uv-light, which fibers are

H3C —CHz— CH2— CHz CHz— o] C (CH3) 3.
/ .
~ € > P—0 Ve
CHs— CHz/ CHZ_ (o] Yx

wherein Y! and Y? are as defined below. The
polyolefin is preferably polypropylene. The
10 composition further contains a hindered amine
light stabilizer and/or a hindered phenolic
antioxidant.
Detalled Description of th nvention
Various considerations relating to the “"gas
15 fade resistance" of fabrics are discussed in "Why
Do White Fabrics and Garments Turn Yellow During
Storage in Polyethylene Bags and Wrappings?" by
Kenneth C. Smeltz, Textile Chemist and Colorist,
Vol. 15, No. 4, April 1983, pp. 17-21. Specific
20 considerations relating to the use of pigments in
PP fibers are discussed in "Influence of Pigments
on the Degradation of Polypropylene Fibers on
Exposure to Light and Weather" by Steinlin, F.
and Saar, W., Melliand Textilberichte, Nov. 1980,
25 pPp. 1465-70. A detailed overall analysis of
various aspects of yellowing is discussed in a
compendium of articles titled "Update on
Yellowing" Textile Progress, Vol. 15, No. 4
(published by Textile Institute 1987).




5 subj ected to exposure to nitrogen oxides under conditions which cause
.the fibers to yellow Preferably incorporated in the polyner conposition,
and preferably uniformy distributed therein, in addition to the pignment
and a 10 | ubricant or processing aid, is a snmall anount of a hindered
phenolic, from about 20 ppmto about 2.0% by wei ght (based on the wei ght of
all the polynmer fromwhich the article is forned), and a neoal kyl phosphite
at a level of from50 ppmto 15 2000 ppf by wei ght (based on the total

wei ght of polynmer in_the conposition fromwhich the fiber or filmis
formed). The pol ymerIRs? pPa¥eiGRiFT ePRPIHNeREn PBLGERVEFRiOBr opyl ene

pol yner is typiggdbdyacd PDbyes hah@NeiDhs PRAJE! PP¥hEPEgméntedRy be a random
or bl ock copol yner '

Tonool of i ni cal |BFORELRER deatrmeRohEr e taiLE 28a, RaREHEETo about 100 by w
orkxlmhere:n X degy adetion wywv2bighacatlaieh £ibgrenarer a | ower [erL]

. t t t
minor amurt oS ¥ Motk G ST TR SRLAET BB TS, Uijed

within the scopsomditidmns iwivich i causéeathe ohikersnte, y8Dlowhonopol yner PP

and copol yner R t Ao r as "propyl ene polyner”
PP. The PP has %fﬁé%%f%veragéf%%gévﬁ {’Fe]d‘flrrllgtﬁgif’g%e from about 10,000 to

about 500, 000, ¢ARPesiEion hANd Fraberaklybont feuplyodisrributed 4 nelt
flow i ndex fromibdeird, 3th KA idh WEtHEASLGRENACERETANY t o ASTM D- 1238.

10 lubricant or processing aid, is a small amount of
a hindered phenolic, from about 20 ppm to about
2.0% by weight (based on the weight of all the
polymer from which the article is formed), and a
neocalkyl phosphite at a level of from 50 ppm to

15 2000 ppm by weight (based on the total weight of
polymer in the composition from which the fiber
or film is formed).

The polymer is prefefably a polyolefin

polymer. The propylene polymer is typically

20 polyethylene or polypropylene, but may be a
random or block copolymer, such as a block
copolymer of propylene and a monoolefinically
unsaturated monomer X (P-co-X) with up to about
10% by wt of X wherein X represents vinyl

25 acetate, ethylene or a lower C,-C, alkyl acrylate
or methacrylate. Blends of such propylene
polymers with a minor amount of another polymer
such as polyethylene .are also included within the
scope of this invention. For convenience,

30 homopolymer PP and copolymer P-co-X are togethe:
referred to herein as "propvlene polymer" PP.
The PP has a number average mol wt Mn in the
range from about 10,000 to about 500,000,
preferably bout 30,000 to about 300,000 with a



More inmportant, PP fibers may be provided with a surface "finish"
.conprising an al koxylated 5 | ubricant and a phosphate ester, and
optionally, additives such as bactericides and antistats, which are
effective because they tend to concentrate on the surface of the fibers. A
description of ethoxylated lubricants is given in 10 Kirk-Q hmer,

Encycl opedi a of Chem cal Technol ogy, 2nd Edition 19, 531-554 (1969), and of
t he pol yet hyl ene glycols, etc. in 10, 654 659, i d. Commonl y favored

finishes are of _the bri cant t e_selected.fro thoxyl ted sorbitol
esters, 15 de?gtatﬁﬁ, %&5 g?ﬂ ﬁn&dég,3ba9 aBtHg 3%? random
copol yners of tmeasuneﬂuaytoedhag 0b ASEM(nyQGBerneoxy 1,2 propylene),

the nethyl ether ﬁg%ég ¥8§Q¥égneg %r?rﬁg e% F A4 RALL etc. to

which is added a phosp

hydrocar byl phosptiata euréa;eerﬁbnysafeqonyang@agb9n pﬂb@ﬁﬂd@éeéhters
partial Ly nydr of g pACayEr 8R8Y BYpnBOBARRE! BsB8ES! AnaObptihaldd.! S
Commerci al ly aval i ni shes are Napcostat, avall rom Di anond 25
-Shanr ock Cor p. ,ad@itbvesi suchrpy Ppatekasideshand pRE3&taESoribed in U. S.

Pat. No. 4,185 ﬁﬁ%c@raﬁereegéetfvéeﬁéchbéleﬁéyoeeha te 184 191 filed Mar
12, 1985, relevant ortions of cl osures OfFXQICh ar |ncorporated by

30 reference $PRY Brﬁgel?nfﬁﬁ?y595§aF8rPﬂ fiBpefAbeFgst nples of
pi gnented fi berdeecriptipareod ethoxplalspdoiubritantshisagdvenf im sh,

desi gnat ed, 5 P- Ty 7 ehphRdr 29eHEPE18bbY1 4’ 3¢ Ref: 01 BchAbIegy)g

2nd Edition 19,531-554 (1969), and of the
polyethylene glycols, etc. in 10,654-659, id.
Commonly favored finishes are of the lubricant
type selected from ethoxylated sorbitol esters,

15 fatty acid, fatty acid amides, fatty acid esters,
random copolymers of the monobutyl ether of
poly(oxyethyleneoxy 1,2-propylene), the methyl
ether of poly(oxyethyleneoxy 1,2-propylene)
laurate, etc. to which is added a phosphate type

20 antistatic material such as hydrocarbyl phosphate
ester, ethoxylated hydrocarbyl phosphate esters,
partially hydrolyzed hydrocarbyl phosphate
esters, or their salts. Commercially available
finishes are Napcostat, available from Diamond

25 Shamrock Corp., and particularly finishes such as
those described in U.S. Pat. No. 4,185,004 or
European Patent Publication No. 0 184 191 filed
Mar 12, 1985, relevant portions of the
disclosures of which are incorporated by

30 reference thereto as if fully set forth herein.
Test samples of pigmented fiber were prepared
with a Napcostat finish, and a finish, designated
"P-7" prepared as generally disclosed in the
foregoing disclosures.



Since a predom nant concern is the unwanted devel opnent of yellow col or,
~the neoal kyl phosphite-containing stabilizer is particularly beneficial in
fibers where no pignment has been 5 - added to the normally water white PP.
However, if the fibers are to be pignented with an opaque white pignent, or
a pastel color is desired, for exanple, with pink and blue azo dyes, the
resistance to gas fade will be inproved by the 10 neoal kyl

phosphi te-containing stabilizer. Blue ﬁ%y al so be obtained with a

ht hal ocyani ne pi gnent,, but in a t he n f t added
Euff|0|e%t to pPogldélPﬁé &e?FFaﬁm& ; Scﬁﬂfefﬁnggf @% Hﬁ%%’versely toIS
affect the uv-baével&bm$ﬁklb&tyg%lrmo&ndeg Eyhehefned$wﬂyl phzfphlte-
cont ai ni ng st abi |ze5" N g RRQ$ANI8¥C W NSt i zer may
Lo neRthRathe paty

readily be i ncoPPEFR Py "any “convent techni"que at a
conveni ent st agbeﬁeflcmatlorlnt dibee srwheirec mor Pigmenie hshdeey om t he PP.

For exampl e {NGaBLADLl 48k HRYRG 1Y Waikall Whiihe sBP | moeveme! ¢ which | s

t hen spun |nto ers 1n om about .8 denier to about 30 denier,
nost pref er abl yig&bshe I@bQESdéﬁPeﬁo Ppe pigmentege wiitds @B @PAWE, conmpound

of the formula: wh%SJ p‘&ﬁﬁ\"eﬁ'tn ber &l p&%‘ieﬁercb]lo&r &sd@felsti%d)elﬂw The
phosphite may be nma he reactl f 2-eth utyl -1, 3- propane di ol
5?@% 9@ dr

with [err] in tﬁ§aa9§§nc§i&P Rink; lugc@z sol vent 6 to
produce an int epepdistbace’ @duUgasoitades WidlTbeaimproved by the

10 neoalkyl phosphite-containing stabilizer. Blue
.may also be obtained with a phthalocyanine
pigment, but in all cases, the amount of pigment
added is sufficient to provide the desired color,
but insufficient adversely to affect the uv-

15 stabilization provided by the neoalkyl phosphite-
containing stabilizer.

The neoalkyl phosphite-containing stabilizer
may readily be incorporated into the PP by any
conventional technique at a convenient stage

20 prior to the manufacture of the fiber from the
PP. For example, the stabilizer may be mixed
with the PP in the melt, which is then spun into
fibers in the rénge from about 8 denier to about
30 denier, most preferably about 10-15 denier.

25 The phosphite is a compound of the formula:

ch - CHz- CHz_ CHz CHZ_ (o] C (CH3) 3

(o
~N
CH,— cnz/ CH,— O -~ v
wherein ¥' and Y? are defined below.
The phosphite may be made by the reaction of
- 2-ethyl-2-butyl-1,3-propane diol with PCl; in the
absence of a catalyst, HCl acceptor and solvent



[err] followed by the reaction with a hydroxyaryl conmpound of the formula:
[err] 5 wherein [err] and [err] are as defined below Suitable reaction
met hods are set out in Geat Britain Patent 2087399A, U.S. Patent Spivak et
al , 4318845 issued 1982, and Article in Phosphourous & Sul fur Journal by
J.D. Spivak et al. 1983, vol. 10 15, pp. 9-13, all of which are

I ncorporated herein by reference. The reaction between the diol and [err]
may be conducted in known nmanner, as by 'xing the reactants together at

between 5. 15 defpcBEoRine BRodRcRRmbn: Bkl RicpREe B (B, (0t PRe o

An excess of ei fbemuiaactant nmay be enpl oyed al t hough |t Is preferred to
operate with substantially stoichionmetric 20 anounts of the diol and

[err]. The reaction tenperature i's preferably nalntalned bet ween 5-15
degr ees cent|grﬁﬂ%"fﬂhg'tgﬁpéTdﬁﬁw 827 control | ed by
regulating the rate of diol addltlon ﬁg esterlf i ca @on-tgaction IS quite

25 exothermc in the absence of a;é6|0éﬂl but g~ 7 tenperature
moderating effect is producEHsty e cool | k2eTf@ct of vigorous HO
evol ution. Hence, by effective control of dIO| addition, the reaction my

D e el CEL PR LF, HoR ReacbIAReHAtHL 5 HMpIRLYon & 1 deorees

compound of the formula:

C(CH,)s
HO —g@—— y?
Yl

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

10 15, pp. 9-13, all of which are incorporated
herein by reference. |

The reaction between the diol and PCl, may be

conducted in known manner, as by mixing the
reactants together at room temperature, or

15 preferably, by cooling the PCl, to a temperature

' between 5-15 degrees centigrade prior to addition
6f diol to the reactor. An excess of either
reactant may be employed although it is preferred
to operate with substantially stoichiometric

20 amounts of the diol and PCl,. The reaction
temperature is preferably maintained between 5-15
degrees centigrade. This temperature may be
readily controlled by regulating the rate of diol
addition. The esterification reaction is quite

25 exothermic in the absence of a solvent, but a



the bul k of the by-product HCO nmay optionally be renmoved by gently raising
.the tenperature of the 10 product to about 50 degrees centigrade and
appl yi.ng a vacuum The reaction between the internedi ate product of the
reaction discussed in the preceding paragraph and hydroxyaryl conpound may
.15 be conducted in the same reaction vessel that was enpl oyed to produce
the crude internediate by nerely introdqflng the hydroxyaryl conpound into
the reactor. The reaction betmeen t he hydroxyaryl 20 conmpound and the

i nternmedi ate product in _sone nces e.carri tenperature
bot ween 35 & o 106MRE5PEUE S, Bde pTaE ﬁ%‘%ﬁ% el ey B s to
about 80 degreesocodinggeddectTid migesous HCIl levaleddionon $Hescem 25 S
mai nt ai ned bet ngcféggt&lgg @o&xl |rgr§_t grfsd%&c%r 1 %91' utgeto at nospheric

pressure. The re IOn reaches substant ion in fron11 to about 8
hours and for presckéen paypdbschade sslﬁr@aguﬂﬂﬁ}n@pémaﬁéa under

t enper at ur esand¢@fiper &g§§u53nggngbkwgg§ whijah qeigrleedf f ord the maxi num

anount of product Wt to about 5 hours. Although a stoichionetric
excess of eltheFeP§&€Féﬁ? ‘may be enployed, it is preferred -to operate with

substantial ly StOIChAQ'&EH the3Yeactiant hasegone tbhe @twyl conmpound
the group cons| ERFBUSK GFk5RegPEaBEoRREFeHEH Pata &% oty Be 5
removed by gently raising the temperature of the .
10 product to about 50 degrees centigrade and
.applying a vacuum.
The reaction between the intermediate
product of the reaction discussed in the
preceding paragraph and hydroxyaryl compound may
15 be conducted in the same reaction vessel that was
employed to produce the crude intermediate by
merely introducing the hydroxyaryl compound into
the reactor.
The reaction between the hydroxyaryl
20 compound and the intermediate product in some
instances may be carried out at a temperature
between 35 to 100 degrees centigrade and
preferably between about 45 to about 80 degrees
centigrade. The pressure of the reaction system
25 is maintained between about 50 millimeters
mercury absolute to atmospheric pressure. The
reaction reaches substantial completion in from 1
to about 8 hours and for practical purposes it is
preferably operated under temperature and
30 pressure conditions which will afford the maximum
“amount of product within 3 to about 5 hours.
Although a stoichiometric excess of either
reactant may be employed, it is preferred to
. operate with substantlally stoichlometric
35 guantities.



5 carbon atons, nore preferably nethyl or t-butyl. The reaction can be
.conpleted in the presence of a base such as an ami ne acceptor. Since [err]
is an .al kyl group, an ami ne acceptor should be added to help drive this
reaction. If [err] is a tert-alkyl 10 group, such as t-butyl, then a
-stocioneteric anount of am ne acceptor should be present. [err] is selected
fromsec-butyl and t-butyl groups. If Y2 is at-butyl group then the
phosphite is a solid at roomtenperaturé Preferably [err] is sec-butyl 15
so that the phosphite is a_liquid at roomtenperature. After conpletion or
near conpl etion of tFEerBXQFpﬁﬂﬁrHélCS@R@P&FggaHUPPnSthE may
readily be subsganthél fyrmngmayed by evacuating 20 the reactor vessel. No
speci al precautions need to be taken to renove all the HCO present, as by
addition of HC acceptor or via controlled neutralization of the acidity.
The product may then be recoveC¢dHyy distillation, or 25 crystallization.
The phosphites have [err] g@ an kyl gsoup such as nethyl or t-butyl in
order to inhibit ultraviol | yel Fowi ng of the phosphite. If [err] is
hydr ogen the phosphite will ha¥e sensitivity 30 to UV yellowi ng. The-
preferred phosphite has a 9 phenolic degradation product boiling point
of greater than [err], nore preferably greater than [err] so that the
volatility of tie whichd¥liish selented dirdmethe awoun epnsistingt abili zed 5

gggygﬁgbewch a5£ PRI NP1 €5+ 88ps UPe PEraBLYPHANY hENErBi ¢heBr gCcesses at [err]

’ carbon atoms, more preferably methyl or t-butyl.
The reaction can be completed in the presence of
a base such as an amine acceptor. Since Y!' is an
alk§1 group, an amine acceptor should be added to
help drive this reaction. If ¥Y! is a tert-alkyl

10 group, such as t-butyl, then a stociometeric
amount of amine acceptor should be present. Y? is
selected from sec-butyl and t-butyl groups. If Y?
is a t-butyl group then the phosphite is a solid
at room temperature. Preferably Y’ is sec-butyl

15 so that the phosphite is a liquid at room
temperature. : ' .

After completion or near completion of the
reaction, HCl generated during the process may
readily be substantially removed by evacuating

20 the reactor vessel. No special precautions need
to be taken to remove all the HCl present, as by
addition of HCl acceptor or via controlled
neutralization of the acidity. The product méy
then be recovered by distillation, or

25 crystallization.

The phosphites have Y' as an alkyl group such
as methyl or t-butyl in order to inhibit
ultraviolet light yellowing of the phosphite. If
Y!' is hydrogen the phosphite will have sensitivity

30 to UV yellowing. The preferred phosphite has a



IS mnimzed. The probl em of excessive volatiles can be m nimzed by
.enploying an 2,4-di-t-butyl- 6-al kyl phenyl group because such groups have
10 correspondi ng 2, 4-di-t-butyl-6-al kyl phenol degradation products which
have a boiling point of greater than [err]. The stabilized polymer

conposi tion which includes an effective anount of the phosphite 15

descri bed above. An anount of the phosphite of the invention is considered
to be an "effective anount" when the pol §ner conposi tion containing the
phosphite of the invention shows inproved stability in an of its physical

or color 20 proffanekic fegrandationm RrchRPbLRE PRIYHPL conposition

uhi ch does not igydldtder ARKIOSTIYLE, GoddI o SRR o) da tOB! CgA Y Ter

conposi tions, haq ver it wll refer ed th e osphites be present
in an anount eq Q)soﬂ)oftﬂafﬂté&et‘g’ {Ja%LR rqgg’fﬁg eAYht per 100

parts by melghtpmaﬁutﬁrﬂuﬁingwﬂnaﬁéssﬁng&mﬁntﬁh(Htahurimam 1 phr are nore
preferred ﬁlthough nDStéﬁ§§POSIt #%é#%éﬁg% gﬂg?ﬁgé gSOEglrggsor nor e.
PoI ymers of nnn@milaifpmsalrmmwmmh rm:odesswaatpluqm yau é pabh ane,
Bg: glbzgggltglngneasso\%{e*p as poﬂyn@?s%ﬁé@ %}Fco%ﬁ e#PénS &?& ot anceocr)f
cycl opent ene or c&dr Be MM mized divh EROY NG (ﬁn 0'4)t4'cﬂr7a't¢'3b1tﬁ'afﬂ-'be
crosslinked), fer %30 ghdtih HRAY Pecause such groups have
10 corresponding 2,4-di-t-butyl-6-alkyl phenol
degradation products which have a boiling point
of greater than 260°¢C.
" The stabilized polymer composition which
includes an effective amount of the phosphite
15 described above. An amount of the phosphite of
the invention is considered to be an "effective
‘amount" when the polymer composition containing
the phosphite of the invention shows improved
stability in any of its physical or color
20 properties in comparison to an analogous polymer
composition which does not include a phosphite of
the invention. In most polymer compositions,
however, it will be preferred that the phosphites
be present in an amount equal to about 0.01 to
25 about 2 parts by weight per 100 parts by weight
resin (phr). Amounts of about 0.01 to about 1
phr are more preferred, although most
compositions will contain about 0.025 phr or
more.
30 In a broader sense, polyolefins may be
defined as follows:

Polymers of monoolefins and diolefins, for
example polypropylene, polyisobutylene,
polybutene-1, polymethylpentene-1, polyisoprene

35 or polybutadiene, as well as polymers of



pol yet hyl ene (HDPE), |ow density pol yethylene 5 (LDPE) and linear |ow
~density pol yethyl ene (LLDPE) may be used. M xtures of these polyners, for
exanpl e, m xtures of pol ypropylene with polyisobutyl ene, polypropylene with
pol yet hyl ene (for exanple PP/HDPE, PP/LDPE) and m xtures of 10 di fferent

. types of polyethylene (for exanple LDPE/HDPE), may al so be used. Al so
useful are copolyners of nonoolefins and diolefines with each other or with
ot her vinyl nonomers, such as, for exafl e, ethyl ene/propyl ene, LLDPE and
its 15 mxtures with LDPE, propyl ene/butene-1, eth%lene/hexene,

et hyl ene/ et hy| pafflarlefdng iRy Heptece fhyFEntPBERERRS B opyl ene/
i sobutyl ene, etdpsrigidid apoilve tHPIdnenadbidrdopotonasbputghebe, isoprene,
20 et hyl ene/ al kyl acryl ates, ethyl ene/ al kyl yl ates, ethyl ene/vinyl
acet ate (EVA) &r%'isr'f/if’@*éﬁa'cr%ﬁ’? &%ﬂ%f%m%ﬁégﬁ) and their salts
(i ononers) and pistnyiRirie OfHDRE)) ehmw vderhs pryppdryetbytenedi ene, such as
‘hexadi ene, 25 lLycl o t.adi r | - e; as well as
m xtures of” suc q@%éol' ﬁ&%ﬁé?f?é?r5%§%4ﬁf§§§ﬁf€ﬁﬂg%€§%ers ment i oned
above, for exan{lIDREN By e arsgdt hybmkurespyf ckbese cBpLYRAESs, LDPE/ EVA,
LDPE/ EAA, LLDM%%??% 10 (¢ mﬂ*{&%@éﬁg& a$$y§ ibRe wieRilized pol ymer

e | opti ona

conposi tions of n gh'ion may y al’'so contain various
conventional adkyissbutyianes ROLYPXORYIRER: With jpolyeth¥iengi dant s

(including hi ndegsyd Gh@iles)Pp/HDPE, PP/LDPE) and mixtures of . :

10 different types 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

15 mixtures with LDPE, propylene/butene-1,
ethylene/hexene, ethylene/ethylpentene,
ethylene/heptene, ethylene/octene, propylene/
isobutylene, ethylene/butane-1, :
propylene/butadiene, isobutylene, isoprene,

20 ethylene/alkyl acrylates, ethylene/alkyl
methacrylates, ethylene/vinyl acetate (EVA) or
ethylene/acrylic acid copolymers (EAA) and their
salts (ionomers) and terpolymers of ethylene with
propylene and a diene, such as hexadiene,

25 dicyclopentadiene or ethylidene-norbornene; as
well as mixtures of such copolymers and their
mixtures with polymers mentioned above, for
example polypropylene/ethylene propylene-
copolymers, LDPE/EVA, LDPE/EAA, LLDPE/EVA and

30 LLDPE/EAA.

The resulting stabilized polymer
compositions of the invention may optionally also
contain various conventional additives, such as
the following:




1.1 Al kyl at ed nonophenol s, for exanple: 2,6-di-tertbutyl-4-nethyl phenol,
2-tert-butyl- 5 4, 6- di net hyl phenol ,” 2, 6-di-tert-butyl-4- ethyl phenol,
2,6-di-tert-butyl -4-n-butyl phenol, 2,6-di-tert-butyl-4-isobutyl phenol, 2,6-
di cycl opentyl - 4- met hyl phenol , 2-(al pha- nethyl cycl ohexyl)-4,6

di et hyl phenol , 2,6-di- 10 oct adecyl - 4- net hyl phenol , 2, 4,6, -

tricycl ohexyphenol, 2,6-di-tert-butyl-4- nethoxynethyl phenol. 1.2

Al kyl at ed hydroqui nones, for exanple, 2,38 di-tert-butyl-4-nmethoxyphenol
2,5-di-tert- 15 butyl-hydroqui none, 2,5-di-tert-amyl- hydroqui none,

2, 6- di phenyl - 4octadedyloxypﬁbﬁbioxndénts F%mﬂku§i@§eﬂlm®$bﬂdphenyl et hers,
for exanpl e, 2, bIS (6-tert-butyl-4- nethyl phenol),

2,2 -thio-bis- ( ctﬁlpheno
4,4 thio-bis-(6-tert-okyl- SQWW%MC)PI‘QPQ]-S' for example:

thi 0- bi s- (6- t er iz fysal -erEsvy PheR thy ldenol Al Sytésiessubysphenol s, for
gxzzilrrplmeat hil gr’nemet hyl enee&brlt S)eéf? te];t ef&Ty%4 net r%égyhfnfl)
2, 2: met hyl ene- bthﬁlbhﬁﬁdmd 256fdi#ﬁérﬁﬁbﬁuﬁbyt+n#hu&?lmﬁuﬁm&)
2,2 ety ene. ) b ki G e clm Pstal, B % 4”‘9”;?%;?3&25)
2,2'-nethy|¢neldtemhlopﬁhtyxfn1nethnﬁﬁn5nn&uy2jGERPMNyIphenol) 2,2 -
2 2 ot iyl ene. BECHA A HBEE I Y OOy 1onedLY 2 FOgeL)
2,2'-ethy|ﬂ@eneﬁmtﬁd§$mlﬂ4-mﬁkqulphﬁnQ#ﬂnﬁ ﬂﬁeﬁol)
4,4 -met hyl ene- Rirg oy 1SHlixyplenol 212, ¢4y tEEO Bty -4~
4,4'-nethy|ene bi s-(6-tert-

eth ymethylphenol

1.2 Alkylated hydroquinones, for example,
2,6-di-tert-butyl-4-methoxyphenol, 2,5-di-tert-

15 butyl-hydroquinone, 2,5-di-tert-amyl-
hydroquinone, 2,6-diphenyl-4octadecyloxyphenol.

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

20 4,4'thio-bis-(6-tert-butyl-3-methylphenol), 4.,4'-
thio-bis- (6-tert-butyl-2-methylphenol).

1.4 Alkylidene-bisphenols, for example,
2,2'-methylene-bis-(6-tert-butyl-4-methylphenol),
2,2'-methylene-bis- (6-tert-butyl-4-ethylphenol),

25 2,2’'-methylene-bis-(4-methyl-6-(alpha-
methylcyclochexyl (phenol), 2,2'-methylene-bis-(4-
methyl-6-cyclohexylphenol), 2,2'-methylene-bis-
(6-nonyl-4-methylphenol), 2,2’-methylene-bis-(6-
nonyl-4-methylphenol)., 2,2’'-methylene-bis-(6-

30 (alpha-methylbenzyl)-4-nonylphenol), 2,2'-
methylene-bis- (6-(alpha,alpha-dimethylbenzyl) -4-
nonyl-phenol). 2,2'-methylene-bis-(4,6-di-tert-
butylphenol), 2,2’'-ethylidene-bis-(6-tert-butyl-
4-isobutylphenol), 4,4’'-methylene-bis-(2,6-d4i-

35 tert-butylphenol), 4.4'-methylene-bis-(s-ter;-



12 butyl - 2- net hyl phenol ), 1, 1-bis-(5-tert-butyl-
.hydroxy 2- met hyl phenol ) butane. 2,6-di-(3-tert-

but yl - 5- et hyl - 2- hydr oxybenzyl ) - 4- net hyl phenol , 1, 1,
3-tris-(5-tert-butyl-4-hydroxy-2- 5 nethylphenyl)butane,
~1,1-bis-(5-tert-butyl-4- hydroxy-2-nethyl phenyl) - 3-dodecyl - mer capt obut ane,
et hyl enegl ycol -bi's-(3,3,-bis-(3 -tert-butyl -4

hydr oxyphenyl ) -butyrate)-di-(3-tert-butd2- 4-

hydr oxy- 5- neth%éfhenyl) dgﬁ%ééﬁgfqégdlgng Blﬁ-&ﬁ tegt _butyl-4

3' -tert-butyl 1332515 e b e -

(?ug yl:zlt rTe;J h?'gﬁ?%%:% é?:x@é% ﬁi@ncag)zﬁugéﬁéw gogpasngs- tta@ther'cbmple

- tris -di-ter roxybenz i e enzene,

bi s- (3, 5-di - t erRYEk 73 a¥¥ %3@N%§9§%ﬁ?9?¥ h ¢ E@tg¥§88 y ,5-di-tert-
butyl - 4-hyd €n 4 b1 53 <Huatel - H-Ryds 2-

tgr¥ butyY roxyb qu'gﬁfﬁggﬁntaﬁfben f;) f%ﬁ? f:y% r Q&Ealate

1,3,5-tris- ?3 giﬁ U? n%yd b y%é z§$)|§ gygﬁ ate

1,3,5-tris- (4-thydroxyrz{meghYEPMmebkyBQdﬁddtnttmgrUGDZybytsneyanurate,
di oct adecyl %iéﬁ %égg%iZPﬁgwE%ogybgggygaoggﬁ§gbgﬁe§%.§calC|un1sa|t of -

nonoet hyl 3, 5 Xybenzyl onate

tris-(3,5- dlcydhﬂhGXQHPthziﬂ bﬂ@&#%&?beﬂZyK rgegyahutx&e4 1.6

Acyl am nophenolyy,qAdey mlergvﬁf o¥¥e eyapenesaﬂeﬁal ! aﬂe(z-
4- hydr oxy- stearlc aC|d mer capt o- 6- -tert-

but yI - 4- hyld} oxykEhi 148 - %u'%lﬂ a?zllﬁédr%%;ygcﬂgFQY%'b gzyl) -BerE-

di-tert-butyl - r4@Qm§tﬁydﬁhéﬁyimtﬁieph&hilEﬁéerS of

beta-(3,5-di-tert- bﬂfﬁ% ﬁ %g{ eno % PE FIOHIC ﬁCId mgtg nonohydri c or

pol yhydric al cohol s 1,9 e?ﬁ??g 8g|§ oct adecanol ,

triethyl enegl yomtis-363, 5]di%t&n@Hhmt¥ﬂ 4ﬁhmdaexybeth1bk2 4,6- . :
trimethylbenzene, bis-(3,5-di-tert-butyl-4-

15 hydroxybenzyl)sulfide, isooctyl 3,5-di-tert-
butyl-4-hydroxybenzyl-mercapto-acetate, bis-(4-
tert-butyl-3-hydroxy-2, 6-dimethylbenzyl)dithiol-
terephthalate. 1,3,5-tris-(3,5~-di-tert-butyl-4-
hydroxybenzyl)isocyanurate. 1,3,5-tris-(4-tert-

20 butyl-3-hydroxy-2,G-dimethylbenzyl)isocyanurate.
dioctadecyl 3,5-di-tert-butyl-4-hydroxybenzyl-
phosphonate, calcium salt of monoethyl 3,5-di-
tert-butyl-4-hydroxybenzylphosphonate, 1,3,5-
tris-(3,5-dicyclohexyl-4-

25 hydroxybenzyl) isocyanurate.

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

30 di-tert-butyl-4-hydroxyphenyl) -carbamate.

1.7 Esters of beta-(3,5-di-tert-butyl-4-
hydroxyphenol) -propionic acid with monohydric or
polyhydric alcohols, for example, methanol,
diethyleneglycol, octadecanol, triethyleneglycol,

35 1,6-hexanediol, penta-erythritol,



13 neopentyl gl ycol, tris-hydroxyethyl isocyanurate, thiodiethyleneglycol,
.di - hydroxyethyl oxalic acid diam de. 1.8 Esters of

bet a- (5-tert-butyl -4-hydroxy- 5 3- et hyl phenyl ) -propionic acid with
monohydric or polyhydric al cohols, for exanple, nethanol, diethyleneglycol,
oct adecanol , triethyl eneglycol, 1,6-hexanediol, pentaerythritol,
neopentylglycol, tris-hydroxyethyl |socyanurate 10 t hi di et hyl enegl ycol ,
di hydroxyet hyl oxalic acid diamde. 1.9 3sters of '

beta-(5-tert-butyl r ox 3- et hyl phen roplonlc acid with nono-or
pol yhydric al coﬁﬁ@e’gy %ctlh H‘E‘t’f%ﬂ'tﬂd ‘%‘S)’gt’ﬁf Wak&y |

oct adecanol , trthu@ﬁﬂﬁthxmaﬁéﬁLydbﬁifun«ﬂyuhdﬁyeﬁhynenuami&lacﬂd neopent yl
gl ycol, tri s( hy%ro ég hyl ) isocyanurate, thiodiethylene glycol, N N

bi s( hydr oxyet hyP} S-c acid diamde. 20 - 1.10 Am des of

bet a- (3, 5-di -tert - butlyl8 4-Estedsoxilbetsd -) (rigxrtorbutyct 4 Hyairesenpl e, N, N -

di.- (3, 5-di b I : ' I ne,

NI, N'( (|3 e(rj;[ -1 &eﬁtre%ewwq{yjﬁ%ﬁeny&yopl ony‘ﬁp&;rﬁélﬁ% enetTl g(ran ne,

25 N N -di - (3pslathydanic glicphols meiAnad - hydrazi ne. 2. W
absor ber s and ! aaaftn%%bﬂég' 1%, %&a&d&xolﬁyckﬂ@'ﬂ{ﬂaﬂégl%&m riazol es,

for exanple, the 5 ne Sdi-tert- but yl -
,5' -tert-butyl - 156(Pe¥@9¢§lpétr&#@@ﬁﬂqﬂﬁﬂﬂ%tOLa neopentylglycol
chloro-3', 5' - di trestniydt rb&ye&nghlq&%dyaﬁuﬁate,

butyl - 5'ne£8y| tﬁlgietgy& neglycgilmgfﬁydroxyethyl oxalic acid
diamide.

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

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

20 1.10 Amides of beta-(3,5-di-tert-butyl-4-
hydroxyphenol) -propionic acid for example, N,N’-
di-(3,5-di-tert-butyl-4-hydroxyphenylpropionyl) -
hexamethylen-diamine, N,N’-di-(3,5-di-tert-butyl-
4-hydroxyphenylpropionyl)trimethylenediamine,

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

2. UV absorbers and light stabilizers.

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

30 +5’'-tert-butyl-,5'(1,1,3,3-tetramethylbutyl)-,5-
chloro-3’,5’-di-tert-butyl-,5-chloro-3‘tert-
butyl-5'methyl-, 3'sec-butyl-5'tert-butyl-,4’'-
octoxy,3’,5’-ditert-amyl-3",5'-bis- (alpha, alpha-
dimethylbenzyl) -derivatives.




octoxy, 3,5 -ditert-anyl -3 ,5 -bis-(alpha, alpha-

.di net hyl benzyl ) -derivati ves. 14 2.2 2-Hydroxy-benzophenones, for
exanpl e, the 4-hydroxy-4-net hoxy-, 4- oct oxy, 4- decl oxy-, 4-

dodecyl oxy-, 4- benzyl oxy, 4,2' , 4' -tri hydroxy-and 2' hydroxy- 4, 4' - di met hoxy
dérivative. 5 2.3 Esters of substituted and unsubstituted benzoic
acids for exanple, phenyl salicylate, 4-tert- butylphenyl salicilate,

octyl phenyl salicylate, dibenzoylresorciéol, bis-

(4-tert-butyl benzoyl)-resorcinol, 10 benzoylresorC|noI

2, 4-di-tert-butyl - phzngl Z%HydxbeEEeBZm@bénanhgdrGﬂybéﬁémﬁﬂérand

hexadecyl 3, 5 tg lﬁ%&%gak be@zgg.[:gxxz,lé,déeg_gk?'r_ea, for exanple,

al pha- cyano- acr c acl ester 15 i sooctyl
ester, alpha.cmﬂQﬂﬂﬂXlQﬂ@rcAThQﬂ#El@%Yd4n%fh9f ggggydroxy and

al pha- cyano- betzﬂrrgﬁi )h%@“@ﬁi{etﬁbﬁﬁa&éflﬁétﬁvéet hyl ester or butyl
ester, al pha- car oXYy- p- met hoxy- cl nnam ¢ aggﬂgnethyl ester,

N- ( bet a- carbonet hox b%ta:@%&ﬁﬁﬁv?%y$§b§t tyte | -indoline. 2.5 Nickel
conpounds, for W&tﬁuﬁ%ex@wﬂé%@ﬁ@ffaﬂexahpmebl phényl, 1, 1, 3-

2dd t1onal 11 grRerites S eV anenel - ept R TR A e or -
N- cycl ohexyl - cb¢ﬁymﬁhénynrualiuyl&tedl@anndoymresarbanaﬁe bisckel salts
o oo vy Fa ek Enbiclba pSPEY: BbRSERERE. 561 Tne kY EBEcs, Sl
such as ofl@- rnhhmz@ylmesorc1nol 2,4-di-tert- butyl-phenyl 3,5-
di-tert-butyl-4-hydroxybenzoate and hexadecyl-
3,5-di-tert-butyl-4-hydroxybenzoate.
‘ 2.4 Acrylates, for example, alpha-cyano-
beta, beta-diphenylacrylic acid-ethyl ester or
15 isooctyl ester, alpha-carbomethoxy-cinnamic acid
methyl ester, alpha-cYano-beta-methyl-p-methoxy-
cinnamic acid methyl ester or butyl ester, alpha-
carbomethoxy-p-methoxy-cinnamic acid methyl
ester, N-(beta-carbomethoxy-beta-cyano-vinyl)-2-
20 methyl-indoline.
_ 2.5 Nickel compounds, for example, nickel
complexes of 2,2’-thio-bis(4-(1,1,1,3-
tetramethylbutyl) -phenol), such as the 1:1 or 1:2
complex, optionally with additional ligands such
25 as n-butylamine, triethanolamine or N-cyclohexyl-
diethanolamine, nickel dibutyldithiocarbamate,
nickel salts of 4-hydroxy-3,5-di-tert-
butylbenzylphosphonic acid monoalkyl esters, such
as of the methyl, ethyl, or butyl ester, nickel
30 éomplexes of ketoximes such as of 2-hydroxy-4-
methyl-penyl undecyl ketoxime, nickel complexes
of l-phenyl-4-lauroyl-5-hydroxy-pyrazole,
optionally with additional ligands.
2.6 Sterically hindered amines, for example
35 bis(2,2,6,6-tetramethylpiperidyl) -sebacate, bis-




met hyl - penyl undecyl ketoxinme, nickel conplexes of

.1-phenyl - 4- 1 aur oyl - 5- hydr oxy- pyrazol e, optionally w th additional | i gands.
2.6 Sterically hindered am nes, for exanple 35

bis(2, 2,6, 6- tetranethylplperldyl) sebacate, bis- =~ 15
.(1,2,2,6,6-pentanethy|piperidyl)-sebacate, n-

butyl -3, 5-di-tert-butyl -4-hydroxybenzyl nmal onic acid

bis(1,2,2,6,6, pentanethylpiperidyl)estéﬁ condensati on product of

1- hydroxyethyl 2,6,6- 5 t et ramet hyl - 4- hydr oxy- pi peri di ne and succinic
aci d, condensatKbnzp?oéuérpsntﬁmﬁthvépzperGyl) sebacate, n-

tetranﬁthy|p'peﬁu@%i)3hGX&EEE€¥EeBQt§ﬂLEeh§a§o*ybenzyl malonic
tert octylan1no 2 | oro-1 s-triazi

tris-(2, 2,66 t%ﬁ%n%%ﬁﬂp?-par ﬁdﬂype%ameﬁhﬂppeﬁrﬁéyéﬂsﬁéer-
tetrakis- (2 2, 6cbndehsatebhyproduptpeti dyhydtodyethyhua2e 6t @-r a- car bonic

id, 1,1 2 t d t et.r anet hyl eraz I none). Such
gﬁ;nes incf%d z €¥ne #g%i g ﬁ&éFP§¥ab%P8ﬁiﬁF98eF8§ gﬁgﬁég such)15 as
di(l-hydroxy 2 ébﬁdﬁ ¢emdensabybp|peoddcn 6f N, Ndelf2¢2, 6., 6-1- hydroxyh -
2,2,6,6-tet d t et r anet
4- (3 5- dl?t;?t g%%?é%;ﬁggégégp%agigcbgﬁgﬁétﬁﬁiggép|per aﬁd gnd Y
N- ( 1- hydr oxy- 2©ert?9Q¢£l§miBOranﬁtd¥ChbbperidBn54SytriaepsehoncaproIactan1

2.7 xalic aci e far | oxy-oxanilide,
2,2 -di-oct Ioghfagmlﬁ §;6 8 t@EﬁHﬁEF§¥é61§e5§h9%5¥ y - dodecyl oxy- 25

5 5 di-ter bmiﬁr%i@wrmetageet ﬁe&ya&isdﬁy? 6@§aﬁﬁtra@ethyl-
N, N - bi s(3- di med Fpyd et 1@P1 PPY | 2; 305 abatafer tétehhexrbenier achal y! -

1,1'(1;2-ethanediyl)-bis-(3,3,5,5-
tetfamethylpiperazinone). Such amines include
hydroxylamines derived from hindered amines, such

15 as di(l-hydroxy-2,2,6,6-tetramethylpiperidin-4-
vl)sebacate: 1-hydroxy 2,2,6,6-tetramethyl-4-
benzoxypiperidine; 1-hydroxy-2,2,6,6-tetramethyl-
4-(3,5-di-tert-butyl-4-hydroxy '
hydrocinnamoyloxy) -piperdine; and N-(l-hydroxy?

20 2,2,6,6-tetramethyl-piperidin-4-yl)-
epsiloncaprolactam.

2.7 Oxalic acid diamides, for examples,
4,4'-dioctyloxy-oxanilide, 2,2’-di-octyloxy-
5‘,5'-di-tert-butyloxanilide, 2,2’'-di-dodecyloxy-

25 5',5'di-tert-butyl-oxanilide, 2-ethoxy-2’'-ethyl-
oxanilide, N,N’-bis(3-dimethylaminopropyl)-
oxalamide, 2-ethoxy-5-tert-butyl-2’-
ethyloxanilide and its mixture with 2-ethoxy-'
2’ethyl-5,4-di-tert-butyloxanilide and mixtures

30 of ortho-and para-methoxy-as well as of o-and p-
ethoxy-disubstituted oxanilides.

3. Metal deactivators, for example, N,N’-
diphenyloxalic acid diamide, N- salicylal N‘-
salicyloylhydra21ne, N,N’-bis-

35 salicyloylhydrazine, N,N’-bis-(3,5-di-tert-butyl-



et hyl oxani | i de

2" ethyl -5, 4-di -
par a- net hoxy- as
Met al deacti vat
N-salicylal-N -
N, N -bis-(3,5-d
sal i cyl oyl am no-
Phosphi tes and

di phenyl al kyl* p

and its mxture with 2-ethoxy-
tert-butyloxanilide and m xtures 30 of ortho-and

wel | as of o-and p- ethoxy-disubstituted oxanilides.
ors, for exanple, N, N - diphenyl oxalic acid diam de,

3.

sal i cyl oyl hydrazine, N, N -bis- 35 sal i cyl oyl hydr azi ne,

I-tert-butyl - 16 4- hydrophenylproplonyl) hydr azi ne,

1,2,4-triazole, bIS benAf i den- oxalic acid di hydrazi de.

ph oni.tes, for trj phenyl phosphite,
ﬁoiﬂaﬁw AR ARt Po(nony!

phenyl ) phosphi t @alliicyloyldmipweanly, et id 2ol e d dsys - pdwsphiden - di st ear y|

it tert- -10 butyl phenyl)phosphite,
SR A AR i S0 a g e P OSPE

taeryﬂhniﬂﬁosphﬂtQSpmndanhosnhnn%ﬁe30r5¢rol tri phosphite,
éfk {li phosphoni te.

pent aerythritol
di i sodecyl pent
butylphenyl)pen
and tetraki g

Per oxi de scaven

exanpl e the | auPOSP:

ner capt obenzi i
zinc- dibutyldi
pent aerythritol
stabilizers, fo

~10

15

20

25

gers lg)'; m?ﬂﬁng ?glzoleérplsk %ﬁ%ﬁ% prop| oni c_aci d,

ig@syl Phwlsitiﬁlwl tRherRhdtes ckxis (nonyl-

f or

dléiﬂllq;lé‘lc gqllta 121,1,?&5 HB¢&apt obenzi m dazol e,
t hi ocar amat e, diocta ecyl ci[ sul f cP
tEiestadeayd: Phospbdiere %ﬂtY%NQﬁﬂEﬁEE¥Fh€#t¢%Iyan1de

diphosphd te, tris(2,4-di-tert-

butylphenyl)phosphite, diisodecyl pentaerythritol

diphosphite, bis(2,4-di-tert-
butylphenyl)pentaerythritol dlphosphite
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- )
dibutyldithiocaramate, dioctadecyldisulfide,
pentaerythritoltetrakis- (beta-dodecylmercapto) -
propionate.

6. Polyamide stabilizers, for examplé
copper salts in combination with iodides and/or
phosphorus compounds and salts of divalent
manganese.

7. Basic co-stabilizers, for example,

‘melamine, polyvinylpyrrolidone, dicyandiamide,

30

35

triallyl cyanurate, urea derivatives, hydrazine
derivatives, amines, polyvamides, polyurethanes,
alkali metal salts and alkaline earth metal salts
of higher fatty acids, for example, Ca stearate,
calcium stearoyl lactate, calcium lactate, Zn
stearate, Mg stearate, Na ricinoleate and K

4.

5.



25 copper salts in conbination with iodides and/or phosphorus conpounds
and salts of divalent nanganese. 7. Basic co-stabilizers, for exanple,
mel am ne, pol yvinyl pyrrolidone, dicyandianmde, 30 triallyl cyanurate,
urea derivatives, hydrazine derivatives, am nes, polyanides,

pol yur et hanes-, alkali netal salts and al kaline earth netal salts of higher
fatty acids, for exanple, Ca stearate, calciumstearoyl |actate, calcium

| actate, Zn 35 stearate, My stearate, 3Ra ricinoleate and K 17

pal mtate, antinony gyrocatecholate or 2|ncF3yrocatecholate 8. Nucl eating
agents, for exaRplBitateer ANGARERNeRYZOCALE °F ZIF, di phenyl acetic

5 acid. 9. Flbygbga@gghbgaagqu|ng agents for exanple, calcium
carbonate, silicates,_ glass.fibers, _asb to talc g oI|n j.ca, bari um

sulfate, nmetal oxide8-anNUR}BREIPGe20E an&'graphlte 10.
The present i anntymbeﬁa;bial acille asidgbiien acadj.uddmmmy\ﬂaadetdm noxy
propanoat e erlvataves such as nethyl-3-(N, N di benzyl am noxy) pr opanoat e;
et hyl - 3- (N, 18¢4 di benzyl am noxy) propanoat e; 1, 6- hexanet hyl ene-

bi s(3-N, N—d|benzylanBnoxyihiepsnaaﬁerelm§DWFune2agentS' for

(methyl)-3(N, “F%f§ﬁ31¥lthﬂEiﬁhpEQQE@ﬁgﬂ@ silicates, glass

oct adecyl - 3- (N, am noxy) propanoi c _acl tetrakis (N,
N—d|benzylan1noi#?erﬁylaébﬁsﬁﬁﬁh Eglc-okﬁﬁéﬂﬁy)ﬁéFﬁan@@ decyl - 3- (N, N-
di et hyl am noxy) g1 eagR0ak8ta3- bNilles and hydroxides, carbon .

10 black and graphite.

10. The present invention may also be used
in conjunction with aminoxy propanoate
derivatives such as methyl-3-(N,N-
dibenzylaminoxy)propanoate; ethyl-3-(N,N-

15 dibenzylaminbxy)propanoate: 1,6-hexamethylene-
bis (3-N,N-dibenzylaminoxy)proponoate) ; methyl- (2-
(methyl) -3 (N,N-dibenzylaminoxy)propanoate) ;
octadecyl-3- (N,N-dibenzylaminoxy)propanoic acid:;
tetrakis (N;N-dibenzylaminoky)ethyl carbonyl

20 oxymethy)methane; octadecyl-3-(N,N-
diethylaminoxy) -propanoate; 3-(N,N-
dibenzylaminoxy)propanoic acid potassium salt:;
and 1,6-hexamethylene bis(3-(N-allyl-N-dodecyl
aminoxy)propanocate) .

25 11. Other additives, for example,
plasticizers, epoxidized vegetable oils, such as
expoxidized soybean oils, lubricants,
emulsifiers, pigments, hydroxylamines such as
R,NOH wherein R is a C, to C4 alkyl group such as

30 propyl or stearyl, optical brighteners,
flameproofing agents, anti-static agents, blowing
agents and thiosynergists such as
dilaurythiodipropionate or

_ distearylthiodipropionate. Optionally. the

35 polyolefin compositions, and fibers and films




di benzyl am noxy) propanoi‘’c aci d potassium salt; and 1, 6- hexanet hyl ene
.bis(3-(N-allyl-Ndodecyl am noxy)propanoate). 25 11. O her
additives, for exanple, plasticizers, epoxidized vegetable oils, such as
expoxi di zed soybean oils, lubricants, enulsifiers, pignments, hydroxylanm nes
.such as [err] wherein Ris a [err] to [err] alkyl group such as 30 propyl
or stearyl, optical brighteners, flanmeproofing agents, anti-static agents,
bl owi ng agents and thiosynergi sts such B dil auryt hi odi propi onate or
di stearyl t hi odi propi onate. Optional]ly, the 3 ol yole fin c ositions,
and fibers and Ppffstherainem HBa¥ PEnfr a8y CheOPPe8¥ofMOFfe O e of the
above additivesapdie agditives.such as hindered phenolic antioxidants and

hi nd d ' | i ght_stabil. i 5 b ‘ | | f fromO.01 t
2 percont by wei ght FASceoBhELves: shal qf; BifagRea pnsBbleE ° omosition
(or filmor fibankioxbdanpsecandahindéred amdfet dightestabiliizeri ght
thereof, and MoglyPhel grabbye'4eM B85 8:0£08m! . 0aPgrent by wel ght

t hereof . Ex npl@ I ange (16 hours) A
none percent. by weight basedppnsthe total weight_&% 16 B

Phos B G sitionPi8% €ilm or fiber), hore D

Phos D the p°%’."§€rE ompo PEOS E 3. 82

preferably from 0.02 to 1 percent by weight
thereof, and most preferably from-0.04 to 0.06 )
10 percent by weight thereof.

Examples
Table 1
Ex Phos I chan r
A none 4.94
1 Phos 1 -0.16
B Phos B 1.25
o Phos C 1.53
D Phos D 3.25
E Phos E 3.82
Table 2
Ex Phos YI ch 16 hour
F none 3.12
2 Phos 1 0.06
G Phos B 1.58
H Phos C 1.55
I Phos D 2.09
J Phos E 1.87

The compositions of Examples A-E and 1 contained
1,000,000 parts by weight polypropylene
(commercially available as Profax 6501)ﬂ 500 ppm
of a hindered phenolic (commercially available as
15 Irganox -1010), 500 ppm (parts by weight per
million of polypropvlene) of calcium stearate,



Table 2 Ex Yl change (16 hours) F none

03.12 2 Phos 1 0.06 G Phos B
1.58 H . Phos C 1.55 1| . Phos D
2.09 J Phos E 1.87 The conpositions of Exanples A-E

“and 1 contained 1,000,000 parts by wei ght pol ypropyl ene (comercially
.avai l abl e as Profax 6501), 500 ppm of a hindered phenolic (comercially
avail abl e as 15 | rganox -1010), 500 pp® (parts by weight per million of
pol ypr opyl ene) of cal ci um stearate, 19 and 1000 gpg& of the listed

n

Phosphi te (PhosRndTR808ompBsiof e Jristednihesphite \(PROShLnt aj ned
61358%) OggopartsTﬁg &fghgbﬁi&g_loy@ W%IB{? HIEETRY T and Y2 aoen t@frﬂiﬁclias Pr of ax

: m i ndere enol.i.c (come avail abl e as
| rganox - 1028) , §5898p8ﬁ1°( Bart S&}pmlﬂ’t‘ éﬁﬁﬁﬁéﬁ%ﬁ% pol ypropyl ene) of
Cﬁl c:c um slt:a{ Zﬁ sco?gdrﬁﬂelnmnavfaiﬂlﬂ)i JJeTsascPﬁtmp_ rﬁ.'t!;el)(PhZﬁ;l).PPIhors] 1 :)s of
the fornu . = éépg en
4, 4" bi phenylsyl eﬂkd?pﬁ&é‘ﬁ‘ﬁ&'ﬁﬂ?‘%ﬂ?’&ﬁc ﬁ&@r%liél%l%ghae%ﬁip osg |Et e. yPhos D
i s 2,2 Ethylidelizgasox, 618i100er 500wmpp plraxty byiorelghs Pexe. 15
Phos E is Tris(g:419bnt 8 piilvHrdilene PRoBRUIGLurl aPt&grdeand 2 contain

yel | owness i ndex _
and 500 ppm of the listed Phosphite (Phos).

Phos 1 is of the formula

'O\P—o
) 0/

10 Phos B is Tetrakis(2,4-di-tert-butylphenyl)
4,4'biphenylylenediphosphonite.
Phos C is trisnonylphenyl phosphite.
Phos D is 2,2'Ethylidenebis(4,6-di-tert-
butylphenyl) fluorophosphite.
15 Phos E is Tris(2,4-di-tert-butylphenyl)
phosphite.
Tables 1 and 2 contain yellowness index
changes after exposure of the polypropylene
compositions to éases'containing nitrous oxide.



changes after exposure of the pol ypropyl ene conpositions to gases o
.contai ning nitrous oxide. 20 C ains 1. A pol yol efi n fiber conpri sing:

(a) . a phosphite of the fornula: [err] wherein [err] is ?
[err] is selected fromt-butyl and sec-butyl, (b) an amn“mu““"aﬂmllll
-fromthe group consisting of a hindered phenolic antioxidant &and-a hi nder*ed
amne light stabilizer. 2. The fiber of daiml wherein [err] is nethyl.
3. The fiber of Claim1 wherein [err]20s t-butyl. 4. The fiber of daim
1 wherein said fiber is nade froma pol ypropyl ene conposition conprising
fromo0.01 to 1.0 percent by wei ght of€i&Em8 phosphite. 5.  The fiber of

Claiml whereinm[erry pélioM:Mi fiber C‘Bmpfj_g)ﬂﬁgpf Claim1l wherein said
fiber is a polyethyl |n11 wherein said fiber

e fiber The
conprises a pignent. &§ rﬁﬁ?ﬁﬁp¥§ﬁ % ﬁ @fade resistance to

pol yol efin fiber, conprising: (a) m xi ng |nto a nelt of pol ypropyl ene
resin, (i) a %eiﬂéhtﬁéﬁiéﬁ formEHaJsrr] C(CH,),
Nl \P—-o--Z@)—Y2

CH3 — CHz CHZ —

wherein Y' is an alkyl, and ¥ is ,
selected from t-butyl and sec-butyl,
(b) an additive selected from the group
’ consisting of a hindered phenolic
antioxidant and a hindered amine
_ light stabilizer.

2. The fiber of Claim 1 wherein Y! is methyl.

3. The fiber of Claim 1 wherein ¥' is t-butyl.

4. The fiber of Claim 1 wherein said fiber is
made from a polypropylene composition
comprising from 0.01 to 1.0 percent by
weight of said phosphite.

5. The fiber of Claim 1 wherein ¥? is t-butyl.
The fiber of Claim 1 wherein said fiber is a
polyethylene fiber.

7. The fiber of Claim 1 wherein said fiber -
comprises a pigment.

8. A method for imparting gas fade resistance
to polyoclefin fiber, comprising:

(a) mixing into a melt of polypropylene
resin,
(i) a phosphite of the formula:

H,C — CH, - CH,~ CH, < SE—0 ~_ C(CH,) s

c P—0 —3@)——5(2
CH, = CHz CHz -0 Y



21 wherein [err] is an alkyl, and [err] is selected fromi-butyl and sec-
‘butyl, and (ii) a hindered phenolic antioxidant. (b) sninning said nmelt

hf ndef ed.ani nes. ﬁiﬁ@ﬁﬁiﬁﬁa‘%ﬁ“ G 2ims wwerain (orr1 | RCAIHMPTRRIN

"The nethod of O ai rr] and [err] are each t-butyf. M Fhe*
nmet hod of Claim8 | ber is a polypropylene fiber. 13. A

pol yolefin filmconprising: (a) a phdsphite of the fornmula: [err]
wherein [err] is an alkyl, and [err] is selected fromt-butyl and
sec-butyl, (b) an additive sewheredinf ¥brkg ran gLl corrdsYl A6 of a

hi nder ed phenolic antjoxidant angefeg£gge§§gmagLBﬁt&hgth§%@QLIizer.
butyl, and
(ii) a hindered phenolic antioxidant.

(b) spinning said melt into fibers.

9. The method of Claim 1 wherein said fibers
are free of hindered amines. .

10. The method of Claim 1 wherein ¥Y! is methyl.

11. The method of Claim 1 wherein Y' and Y are

. each t-butyl.

12. The method of Claim 1 wherein said fiber is
a’ polypropylene fiber. .

13. A polyolefin film comprising:

" (a) a phosphite of the formula:
H,C —CH,~ CH,~ CH, CH,— 0 C(CH;)s
~ .7 \ 2
c\\ ///,P-—-o Y
CHS"' CHZ/ CHz -0 Yl -

wherein Y! is an alkyl, and Y2 is
selected from t-butyl and sec-butyl,

(b) ~ an additive selected from the group
consisting of a hindered phenolic
antioxidant and a hindered amine
light stabilizer.



