. This is the replacenent sheet Date: 1 | MPROVED MELT EXTRUSI ON PROCESS
BACKGROUND OF THE I NVENTION Field of the Invention The present invention
relates to a nelt extrusion processes, and nore particularly. LeIaLes—to
mel.t extrusion processes for making polyolefin flbers or filps

BACKGROUND OF THE | NVENTI ON Processes for making po lmﬁ% filmns
are known, see U S. Patent Nos. Knox, U S. 4156071, i I 1979
Frankfort et al, U 'S. 4134882, issued Jgnuary 16, a et
al., US 10 3772872, issued Novenber 20, 1973,.Petr|IIe et aI :
3771307, issued Novenber 13, 1973, Kilian, U S. 3002804, issued Cbtober 3,
1961, Coates et al., U S. 2957747, issued October 25, 1960, Hebeler,
U.S. 2604667, issued July 29, 1952, all of mhlch are 15 i ncor por at ed
herei n by reference and INPROVED | ME EETE ) publ i-shed
August 15, 1962, 1487843, publlshed Cbtober 5; 1977 and 1574305,

publ i shed Septenber 3, 1986, all of which are incorporated herein by
r ef er ence. Phosphi t es are 20 known stabilization additives for

pol yol efins, see York, %#§¥éﬁﬁuﬁ606§6ﬁnz fﬂ%ﬁ%Ffbﬁ Pat ent 4403053,
i ssued Sept enber 6, 1983 and valgrserri tent 4302383, issued
Novermber 24, 1981, all of whi ZAeddsof : 2ed@N cin by reference. 25

Pol yol efi processomaeaﬂbﬁﬁééﬁﬁnlﬂﬁvéﬁtmbace&%ueﬂagﬁﬂtai ANCcgRAY g
t enper at ures and mntﬁelncrease shear .and work on the i#:?élates to They are

al so processi ng*pdPFHER RRPERSARS - cBREPT D AIFTATLLRT

melt extrusion processes for making polypropylene
fibers or films.
5 o BACKGROUND OF THE INVENTION
Processes for making polymeric fibers and films -
are known, see U.S. Patent Nos. Knox, U.S. 4156071,
issued May 22, 1979, Frankfort et al, U.S. 4134882,
issued January 16, 1979, Piazza et al., U.S.
10 3772872, issued November 20, 1973, Petrille, et al.,
U.S. 3771307, issued November 13, 1973, Kilian, U.S.
3002804, issued October 3, 1961, Coates et al., U.S.
2957747, 4issued October 25, 1960, Hebeler, U.S.
2604667, issued July' 29, 1952, all of which are
15 incorporated herein by reference, and Great Britain
Patent Nos. 903427, published August 15, 1962,
1487843, published October 5, 1977 and 1574305,
published September 3, 1986, all of which are
incorporated herein by reference. Phosphites are
20 known stabilization additives for polyolefins, see
York, U.S. Patent 4305866, Lewis, U.S. Patent
4403053, issued September 6, 1983 and Valdiserri et
al, U.S. Patent 4302383, issued November 24, 1981,
all of which are incorporated herein by reference.
25 Polyolefin processors are attempting to process
polymer at increasing temperatures and with-increased
shear and work on the polymer. They- are also
processing polymer which may contain polymerization




+ 2 catal yst residues. The total residual nmetal content has been decreasing
in recent years but the catalyst residue may still be active. This -

conbi pati on of nore abusive processing 5 conditions and the possibility
.of catalyst residue still being active may lead to difficulties when trying
to process the polyners. Catalyst "neutralizers"” are well known in the art
and are generally used in nost fornulations to 10 I nhibit corrosion of
processi ng equi pnent resulting fromcatalyst residues. Typical exanples
woul d be: Ca, Zn, or My Stearates, Ca, Zn, or My oxides and synthetic
hydroltalcite ccaﬁmi&&tomesidubsas ahpr tdoel rnesdfaslumetdaindontkedtby Kyowa

as DHT4A. 15 plfdn ™A% 80545 Hr0hoLBHRCYBRULCHIE! tnp! 0gEaTEs SUCh as

fiber spinning ang n1nanu SCreen sTare u i Zé renove
smal | part|clesrﬁﬁﬂdwenmbeétﬂAltW@ @etliver prior to the pol ymer passing

t hrough the smal | OrTh&%escaﬁﬁﬂnhﬁlBhbeﬁfE“M$f€' %b%giveprBESé§§§1n

Wth t he hi gher processi ng tenperature/h shear™ appl |cat|ons

there is a Pendgﬁ@91F6Pn§oﬁ?4xﬁﬁﬁn&PFéﬁQléFtHol atalsadgpsidue

fornul ations togkelnr weing aeteve PREY Rledddi 6. AXficultiewewhbncal |y,
It has been discovered, however % at stabilized polyol efin conpositions
contai ni ng resi GEXANTaEQ PEPSESE, g ROLXMETSs| i d byproducts during mel t

extrusi on processes. csha&gssoMntnunzmiiuréwIateedemmtkhmwntimeuhbt _
B cosstt dn ST onhl s ERR, b o OB LSRR LT
or the finaDP inhibit corrosion of processing equipment resulting

from catalyst residues. Typical examples would be:

Ca, Zn, or Mg Stearates, Ca, Zn, or Mg oxides and

syﬁthetic 'hydroltaléite compositions such as a

product manufactured and sold by Kyowa as DHT4A.

15 In many of the high temperature melt processes
such as fiber spinning and film manufacture, screen
packs are utilized to remove small particles which
may be in the polymer prior to the polymer passing
through the small orifices used in fiber and film

20 processes. with the higher processing
temperature/high shear applications there is a
tendency for some cbmbinations of polymers and
~additive formulations to be prone to screen pack
plugging.

25 Specifically, it has been discovered, however,
that stabilized polyolefin compositions containing
residual catalysts, can generate solid byproducts
during melt extrusion processes. These solids must
be filtered out from the melt stream.

30 For example, melt stream fiber forming processes
and film forming processes or the fiber and/or film

| forming dies will Dbecome clogged or the final
articles (films/fibers) will exhibit defects and
blemishes. Too much solid generation will lead to

35 fréquent filter clogging, referred to as screen pack



carticles (filns/fibers) mnll exhi bit defects and bl em shes. Too nmuch solid
generation will lead to 35 frequent filter clogging, referred to as
screen pack 3 plugging, which | eads to increased processing pressures

- and reduced process throughput. Consequently, there is a need for inproved
pol yol efin conpositions and inproved nelt extrusion 5 processes that wl|
exhibit reduced solid byproduct formation_and a resulting reduced filter

cl oggi ng and a reduced i ncrease |n procesglng pressure and i nprove

t hroughputs. BRI SCRI PTI HE ure 1 |s a
schematic drawi R ugg e prig Eg ;ﬁﬁgﬁ%@enﬂ-rﬁcﬁ\%‘ﬁﬁﬁon ‘?’g‘?c
fibers, and Fi gpresauresa aschawsduced rprocgssf thheughpatss of the present

i nvention for making flnl L@@ARYtg:er'g-iE 1RREZENT LQIVEJ_,\Q'% n@gro‘{%q] The .

present invention el roved ponoIe
process t hat exppﬂmerfémmmwréxomoggdngmproﬂed meictes@mrmqres (a)

forning 2 P8l yobgbiassmpasidd o 2OMBkNSLRY 3oRBlcLd FdiNd Bikoduiosphi te

stabilizer, “and opti ona primry ant|OX| extrudi ng
t he conposrtlon PﬁﬂéﬁéﬁnaaﬂﬂlPeFeFBlﬁiéau€€dHC¢¢IF%%EGI 9gineaAd and (c)

passing the nel i skagasy! bhevalsa ﬂnepf@ceagfngher@éeﬁieCaﬁdtmcdﬁwe The
utilization of a art ular neo al kyl phenyl phosphate surprisingly

and unexpectedl a substantial reduction in filter clogging.
DETAI LED DESCRIPTION(JZ @g;trmﬁtstﬁlbihenobzfwgggnggggusscontenplated

herein incaude. Figure 1 is a schematic drawing of the process
'of the present invention for making fibers, and
Figure 2 is a schematic drawing of the process
of “the present invention for making films.
S RY OF TH RES I I
15 The present invention involves an improved
polyolefin melt extrusion process that exhibits
reduced filter clogging. The process involves (a)
forming a polyolefin composition comprising a
polyolefin resin, a phosphite stabilizer, and
20 optionally a primary antioxidant, (b) melt extruding
the composition through a filter to produce a
filtered melt stream, and (c) passing the melt stream
through a die to make the plastic article. The
utilization of a particular neo alkyl phenyl
25 phosphite surprisingly and unéxpectedly results in a
substantial reduction in filter clogging.
DETAILE DESCRIP_'I‘ION OF I ION
The olefin polymers contemplated herein include
homopolymers and copolymers of monoolefins,
30 preferably those monoolefins containing 1-4 carbon
atoms. Illustrative examples include polyethylene
(including low density, high density, ultra high
molecular weight and linear low density
polyethylene), polypropylene, EPDM polymers,
35 ethylene-propylene copolymers and polyisobutylene.



. homopol yners and copol yners of nonool efi ns, 30 preferably those

nonool efins containing 1-4 carbon atons. Il1lTustrative exanpl es include
pol yetshyl ene (including | ow density, high density, ultra high nol ecul ar
. wei ght and | i near |l ow density polyethyl ene), pol ypr opyl ene,

EPDM  pol yners, 35 et hyl ene- propyl ene copol yners and pol yi sobut yl ene.
4 The stabilization of m xtures of any of thése olefin polyners and
copol ymers |ikewi se is contenplated. Any %ol ypropyl ene resin nelt extrusion
process involving polynmer filtration.can be inproved Ibfy the 5 Erocess of
S

the present inv@he rabiddizahiap ofopyrenE afoRdpSnYnets theger 84884 or bl ock
copol yners of pipRaymie HHE Hopdlemins) 1MKkewl s isfidbmiidigeitedr ot her
a-olefin in an anount from.1l to 32H¥¢. % a meli as glen s_of golypropylene
with other ol efin 10AnﬁMF?£¥9¥PQ¥ Rt HRrBelt 8XCRUSEQR RAGCRSEh

- density pol yet hindvingtgolyawer Viilylrataiomt at@#n bepbhpreved by the

et hyl ene/ pr gpyl CQRO n r hel

bl ock- copol yner %?%6:8&55 SQThgggéreesse%ééjﬁ%\%eﬁﬁio%&i ﬁ'&%ﬁ'&gg 91? Eg%§9;'§ B%ar yl 15
phosphite of thbaomopallymerser @ndvhaasidon eor] ibdockdepopddymeysselodct ed
fromthe group LSt Y - or:| d a ] ayS @
tert-butyl grou%gz%?g&%gg!ﬂ%a%{{(t%r f%tlﬁlér&é@eg%géﬁx%ga%éﬁgooé

The phosphite nefhes &fin hinr agcamewnds Lromt hy £o2 3WtWE - 1%3a8r opane
diol ~with [erghiin ad hg1anaanx %oﬁy%ﬁb?{r!ﬁhe HEtnacoemé T od¢ g0l vent
~to produce _an internedi ate product of the fornula:

_ 10 polymers and copolymers, such as low and high density
polyethylene, ethylene/vinyl acetate copolymer,
ethylene/propylene copolymer rubbers and
styrene/butadiene block-copolymer rubbers.

. The present invention involves a neoalkyl aryl

15 phosphite of the formula:’

H,C— CH,— CH,— CH, ~ /CH,— o ~ C (CH,) ,2
p c\ - P—0 Y
CHy—CH,  CH,—0O Y!

wherein Y! is independently selected from the group
consisting of alkyl radicals, and preferably Y! is a
tert-butyl group and Y? is a tert-butyl or sec-butyl
group. ' '

20 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 to
produce an intermediate product of the formula:

H,C — CH,— CH,— CH CH
sC CH, 2 z\c/ 2 ~—

ah
CHg— CHz CHz - 0

followed by the reaction with a'hydroxyaryl compound
. 25 of the formula:



[err] followed by the reaction with a hydroxyaryl .conmpound 25 of the
fornmul a: 5 [err] wherein [err] and [err] are as defined above.

Suitabl e reaction nethods 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 5 J.D. Spivak et al. 1983, vol. 15, pp. 9-13, all of
whi ch are incorporated herein by reference. The reacti on between the diol
and [err] may be conducted in known mannér, as by mixing the reactants
toget her at room tenperature, Or @éeferably, by 10 cooling the PCl3 to a
tenperature between 5-15 degr mtigrade prior to addition of diol to
the reactor. An excess of up : et may be enpl oyed although it is
preferred to operate with subs%1 ially stoichionmetric anounts of the diol
and [err] The 15 reaction tenperature is preferably nmaintai ned between -
5-15 degrees centigrade. Thi s tenperature may be readily controlled by

Gui'teexof her mEaR e het npeBflcd 0P E BF  ANEITRE 090 | pLraRire
noder ating ef f eeadtiqn m(hmmﬂ&wztasemcdumgimmmat diri/tgm Rt it
evol uti on. Hencé%,s.,@éﬂfe@t$¥:p§ggm__ol oéta g_l t |ﬁ18éé%e¥%§g%%on may

be made sel f-régulati™n &r AtUr & range Dét wee
centigrade. 251982, an/ﬂf Artiche iaaEhbephnus'ogans Sulfunpleurnal e bul k

of the by-grodycip H@p {(PM(OQ{:' gnal lypge regpyedsbypgentyl.y 3 aiging, £ he
tenperature of the product 0
which are incorporated herein by reference.

The reaction between the diol and PCl,; may be
conducted in known manner, as by mixing the reactants
togéther at room temperature, or preferably, by

10 cooling the PCl; to a temperature between 5-15 degrees
centigrade prior to addition of diol to the reactor.
An excess of either reactant may be employed although
it is preferred to operate with substantially
'stoiéhiometric amounts of the diol and PC1,. The

15 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
exothermic in the absence of a solvent, but a

20 temperature moderating effect is produced by the

| cooling effect of vigorous HCl evolution. Hence, by
effective control of diocl addition, the reaction may
be made self-regulating in the temperature range
between 5-15 degrees centigrade.

25 After the reaction has gone to completion, the
bulk of the by-product HCl may optionally be removed
by gently raising the temperatﬁre of the product to
about 50 dégrees centigrade and applying a vacuum.

The reaction between the intermediate prod@ct of

30 the reaction discussed in the preceding paragraph and
hydroxyaryl compound may be conducted in the same



. about 50 degrees centigrade and applying a vacuum The reacti on between the

I nt ermedi ate product of 30 the.reaction discussed in the preceding
par agraph and hydroxyaryl conpound may be conducted in the sane 6
- reaction vessel that was enployed to produce the crude internediate
merely introducing "the hydroxyaryl conpound into the reactor. The

by

reacti on between the hydroxyaryl conpound 5 and the intermediate product
in some instances may be carried out at a5tenperature bet ween 35 to 100

degrees centigrade and preferably between about 45 to about 80 degrees
5%@Meen

centi grade. TH@ﬁ&Q%%hr%eSFe%m§q¥%cWP5n%ﬂRﬁ%%ﬁqs CRai PRRFYRR

about 50 10  nidrhigeet effitaenedidtabs @yt emeeedinmospierédudimgsuthe The
. reaction reacheigéybstantlal cogg*gglcnh fron11 to about 8 hours and for

practical pur poS¥SEPYVAE Y, & Yerperature and

pressure- conditions Thie creactiomf bemeehe ti'zeulrmdraxy)amylotomounm oduct -

within 3 to abo u g | sl |ther

react ant nay be%‘dfstlﬂg %ﬁterm?higeg E g??egﬁ %Hﬁﬁ(ﬁﬁgéﬁﬂaﬁﬁzﬁﬁk-%

substantially st:@r(rrfi-le@hepntc auarg i ttuewerarwnwdbg%yaepl TDnpund0fay be

any compound of 4 %freetsh‘éehe'i&&‘%ae Eﬁ %@fﬁbw B‘é"?v}éed Sl dsedsf rom the
0 era avi n

group consi sting roups
atons, nore pﬁéﬂ%ﬁﬂﬁ@ ﬁ99ﬁ995 Gﬁnq}giﬁggn T#ﬁeﬂﬁﬁﬁﬁ“ﬁﬁleﬁntbé
conpl eted in theea&&%ce sYstembasq 2maintadfeds Petwdent apeakt 050

rr] i n | k
[err] is a 0? %llllmeters 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 pressure-
conditions which will afford the maximum amount of
15 product within 3 to about 5 hours. Although a
stoichiometric excess of either reactant may be
employed, it is preferred to ~operate with
substantially stoichiometric quantities.
The hydroxyaryl compound may be any compound'of
20 the formula:

C(CH,),
HO y?
Y

in which Y! is selected from the group consisting of
alkyl groups preferably having from 1 to 8 carbon

atoms, more preferably methyl or t-butyl. The
reaction can be completed in the presence of a base.

25 such as an amine acceptor. Since Y! is an alkyl
group, an amine acceptor should be added to help
drive this reaction. If Y!' is a tert-alkyl group,
such as t-butyl, then a stociometeric amount of amine
acceptor should be present. Y’ is selected from sec-

30 butyl and t-butyl groups. If Y¥? is a t-butyl group

roml to 8 carbon

Si nce



. group, an am ne acceptor should be added to help drive this reaction. |If
[err] is a tert-alkyl group, such as t-butyl, then a stocionmeteric anmount
of am-.ne acceptor should be present. [err] is selected fromsec- 30 but yl
-and t-butyl groups. If [err] is a t-butyl group 7 then the phosphate is
a solid at roomtenperature. Preferably [err] is sec-butyl so that the
phosphite is a liquid at roomtenperature. After conpletion or near
conpletion of the 5 reaction, HClL génerated during the process nay
readily be substantially renoved by evacuating the reactor vessel. No

speci al precauthBhs theePRSBRLEAKAR Bo SV cahl FOPRe BeMPSHAIER- as by

addi ti on of HCpra¢eerbdy oF i a&WButytl asb st alig @PHcEpitel Qs 4 he
acidity. The Eroduét nag t hen be recovered by distillation, or
crystallizati ohlT¢hE BRoSPAD: LEMPRAFAYYES] as an al kyl group such as nethy
or t-butyl in orderaAfeernhtbmplekiovavi oretnéaghtcompleviony offt lzhe

phosphite. _If [err].is hy gen : e | t B V. ensjjivity to
WV yel | ow ﬁg. %ﬁ@ckﬁ‘gpér rgéiphgsé%rtagteﬁas%g&é‘ﬁ‘@oﬁh\é& d& rgc(f:stslson 4 roduct
boi | i ng poi nt opeadidyt &e tsuinstantiabibye removedcaby evaauatingartheerr] so
that the volalibhbyof! vellaedeor adat kBRI e CHILIMR T REERSRI Y | he 20
stabilized pol ymer,”” such as pol yol efins “such as pol ypropylene I ch
processes at 2%8kenr Loaremaye @ll sthe HEL zpHeseRE ., pRrShb¥Madisbdasssi ve

vol atiles can Be Hchl Feeebdtr ¥ VWA "GoRPréited neuktatliz&ralonylopheny!

group because such gr.oups have correspondin - 6-al kyl

25 2,4-di -t-butyl
phenol de§PadathBn 3sifdidts W@ hPRRFECS mﬂ%l i YREB PRt TEEOYRISEePY: han
[err] - distillation, or 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

15 .the phosphite will have senSitivity to UV yellowing.
The preferred phosphite has a phenolic degradatipn
product boiling point of greater than 250°C, more
preferably greater than 260°C so that the volatility
of the degradation product during processing of the

20 stabilized polymer, such as polyolefins such as
polypropylene which processes at 240°C and above, is
minimized. The problem of excessive volatiles can be
minimized by employing an 2,4-di-t-butyl-6-alkyl
phenyl group because such groups have corresponding

25 2,4-di-t-buty1-6-alkyl. phenol degradation products
which have a boiling point of greater than 260°C.

The present invention also 1is a stabilized
polymer composition which includes an effective
amount of one or more of the phosphites described

30 above. An amount of the phosphites of the invention
is considered to be an "effective amount" when the
polymer composition containing the phosphites of the
invention shows improved stability in any of its
phyéical or color properties in comparison to an

35 analogous polymer composition which does not include



. The present invention also is a stabilized polynmer conposition which

I ncl udes an effective anount of one or nore of the phosphites described 30
above.: An anount of the phosphites of the invention is considered to be an
- "effective amount” when the pol ymer conposition containing the phosphites
of the invention shows inproved stability in any of its physical or color
properties in conparison to an 35 anaI%?ous pol ymer conposition which
does not include - 8 a phosphite of the ¥nvention. I n nmost pol yner

conposi tions, however, it wll %#Q;eferred that the phosphltes be present
in an anount eqfal PROSERILE PH1 abBYENE1p8rt s YR WBR§H BRLYROP parts
by 5 wei ght reabmpbBiitlionsimhionevets, ahoutla Be prefbovbdlthlt ahe nor e

The resul ting SBABEPRIERSdTonEr CEBHBodM | BheabP ubkc SiRini Torahays | -
optionally al so0cOt &an éboube Z rwtl&) byf )wemghu oper A00veErtTsIaby

additi ves, sucn ﬁéhEh?eSQ%!Qﬁhgg 4ﬁgé cﬁ$§?tlolof1€¥|§£89t
nDnophenoIs for -te#?%

2-tert-butyl -4, 6-phs argumprnyppnéﬁaredz alahouchtmgatycompeshyignenol,

2, 6- di-teft-bU&Fhl4c3nngﬁl%B%%QI0 %2@ ﬁhriﬁf i megle)! - 4- isobutyl phenol,
2, 6-di cycl opentyl -4-neth henol a- net_hyl cycl ohexyl )-4,6
di met hyl phenol , " 2, 6- §he 6%53&5&99 %§¢Ri¥£%§ﬁ1 SRJiymer compositions of

i 421 2| . tlrl cycl Oﬁﬁéypﬂeéﬁtioﬁc’rfnay%ﬁtibnéﬂf ﬂ&d'cdhﬁﬁtdmb!naéhﬂ'@éem'
yla or

h
di-tert- bui .Xgi gﬁ§§o|°°nveﬁﬁig) lteﬂiﬁﬁﬁﬁXﬁs' such as the
following

1. Antioxidants

1.1 Alkylated monophenols, for example: 2,6-

: di-tertbutyl-4-methylphenol, 2-tert-butyl-4,6-

15 dimethylphenol, 2,6-di-tert-butyl-4-ethylphenol, 2,6-
di-tert-butyl-4-n-butylphenol, 2,6-di-tert-butyl-4-
isobutylphenol, 2,6-dicyclopentyl-4-methylphenol, 2-
(alpha-methylcyclohexyl) -4,6 dimethylphenol, 2,6-di-
octadecyl-4-methylphenol, 2,4, 6, -tricyclohexyphenol,

20 2,6-di-tert-butyl-4-methoxymethylphenol.

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

25 1.3 Hydroxylated thiodiphenyl ethers, for
example, 2,2’'-thio-bis-(6-tert-butyl-4-methylphenol),
2,2'-thio-bis- (4-octylphenol), 4,4'thio-bis-(6-tert-
butyl-3-methylphenol), 4,4’'-thio-bis-(6-tert-butyl-2-
methylbhenol).

30 1.4 Alkylidene-bisphenols, for example, 2,2'-
methylene-bis- (6-tert-butyl-4-methylphenol), 2,2°'-
me;hylene-bis-(67tertrbutyl-4-ethylphenol), 2,2'-
methylene-bis-(4-methyl-6-(alpha-
methylcyclohexyl (phenol) , 2,2'-methylene-bis-(4-

35 methyl-6-¢yclohexylphenol), 2,2'-methylene-bis-(6-



..hydroqui none, 2,5-di-tert-anyl-hydroqui none, 2, 6-
di phenyl - 4oct adecyl oxyphenol . 25 1.3 Hydroxylated thiodiphenyl
et hers, for exanple, 2,2'-thio-bis-(6-tert-butyl-4-nethyl phenol),
- 2,2 -thio-bis- (4- octylphenol) 4,4'thio-bis- (6-tert-
but yl - 3- met hyl phenol ), 4, 4'-thio- bi s- (6-tert-butyl-2- nethyl phenol). 30
1.4 Al kylidene- blsphenols for exanple, 2,2'- ,
nmet hyl ene-bi s-(6-tert- butyl 4- nethylpheno?) 2,2 -
met hyl ene- bi s- (6- te{t but 4- et

hepo

met hyl ene- bi s- (A9REL R TR Q%&Rﬂﬁ? p g %ycmeﬁgx§$%5hg+ﬁﬁ 6-nonyl-4-

2, 2:-nethy|ene he shid-pBénodwt,hyl - 620¥E4ﬂh€thbﬂhﬁﬂ9+bls-(6-(alpha-

2 2 et e B S ) OO AAICHE sty sena-bis. (5

2,2' - et hyl ene- babpbcv@bpphadlmsthyﬂbemgMD)v41nnnykﬁnhﬁn9l) 2,2'-

2, 2" -met hyl - L | - ph I 2,2
22 e bl oridlply- P dh LB gndab | ohand-

et hyl-i dene- bi s- ?tth#QeQﬁn S?Kﬁs&ﬁﬁk Ryrdrd-isaburylphenol) , 4,4°-

met hyl ene- bi s- (geh¢iendy{bPsit YepBew Jrert - ﬁu%ylphenol), 4,4'-
nmet hyl ene- bi s- (6-tert-butyl - 2- met hyl phenaql ), bi s

(5 tert-butyl - PEYIERE Bifn (Bn (9Q$Bﬂf§h@6t§¥éph9901). 1,1-bis-
-(3-tert- butyts&erthuhtﬁlhydhparbwz—w)nedbh dh&idane. 2,6-

1 1, 3- trls ut 2- en but ane

1, 1-bis- (5 ert @I %eﬁ%%&dﬁﬁx SM%MEP? )QI‘@AHBG‘é’rL}f/?nﬁLYr]c)ap#obut ane,
ethyleneglycollbeShYBpBenols (B'rt2rtrbatyb-dertibutyl-4-hydroxy-2-

hydr oxyphenyl ) - hig t-but v -

5- met hyl phenyl ) d.%%%ﬁ’#@tﬁ‘g Pri ‘%’25 (¥4 ¥¥-buty1-4-hyaroxy;

but yl - 2' hydr oxy2 5Tyt Ay L BEEeRY)L b t3eTtiobLey|yJ4 mercaptobutane.

met hyl phenyl ) t es eRY1ledl§ Bycol-bis- (3,3, -bis- (3’ -tert-butyl-4-’-

15 hydroxyphenyl) -butyrate) -di- (3-tert-butyl-4-hydroxy-
S-methylphenyl) -dicyclopentadiene, di-(2-(3'-tert-
butyl-2'hydroxy-5'methyl-benzyl)-6-tert-butyl-4-
methylphenyl) terephthalate.

1.5 Benzyl compounds, for example, 1,3,5-tris-

20 (3,5~-di-tert-butyl-4-hydroxybenzyl)-2,4,6-
trimethylbenzene, bis-(3,5-di-tert-butyl-4-
hydroxybenzyl) sulfide, isococtyl 3,5-di-tert-butyl-4-
hydroxybenzyl-mercapto-acetate, bis-(4-tert-butyl-3-
hydroxy-2,6-dimethylbenzyl)dithiol-terephthalate.

25 1,3,5-tris-(3,5-di-tert-butyl-4-
hydroxybenzyl) isocyanurate. 1,3,5-tris-(4-tert-
butyl-3-hydroxy-2,6-dimethylbenzyl)isocyanurate,
dioctadecyl 3,5-di-tert-butyl-4-hydroxybenzyl-
phosphonate, calcium salt of monocethyl 3,5-di-tert-

30 butyl-4-hydroxybenzylphosphonate, 1,3,5-tris-(3,5-
dicyclohexyl-4-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-

35 hydroxyanilino)-s-triazine, octyl-N-(3,5-di-ter;-



1.5 Benzyl conpounds, for exanple, 1,3,5-tris- 20
(3,5-di-tert-butyl-4-hydroxybenzyl)-2,4,6- trinethyl benzene,
bis-(3,5-di-tert-butyl-4- hydroxybenzyl)sulfide, isooctyl
3,5-di-tert-butyl-4- hydroxybenzyl - mercapto-acetate, bis- (4-tert-butyl-3-
hydr oxy- 2, 6- di net hyl benzyl ) di t hi ol -terepht hal ate. 25 1,3,5-tris- (3

, 5-di -tert-butyl-4- hydroxybenzyl)i socyanurat e. 1,3,5-tris-(4-tert-
but yl - 3- hydroxy-2, 6-di nethyl benzyl) isot§anurate, dioctadecyl
3,5-di-tert-butyl -4-hydroxybenzyl - phosphonate, calciumsalt of nonoet hyl
3,5-di-tert- 30outyilyé- hYd?GXﬁR?QBHEyrpﬁﬁbphéﬁate 1,3,5-tris-(3,5-

di cycl ohexyl - 4- hydro§ybenzylg¢§@§yanwgﬂebeésﬁ(fcyl@@nggﬁguguﬁf -for
exanpl e, 4-hydr xx- lauric acid anilid droxy-stearic acid amlide,

2, 4- bi s- oct yl ne? ¥Ypbenok) rRFPPAHARYF- 4ac§ OXWQHHWY Cs-9¥i azi ne,
octyl N(S 5-di c§ mydriclo amtbhoisbydr%kpheré&ameabarraat@cnénal

Est bet'z d h d with
monotivar i ¢ r - phrgrptieresthbaly ) octadebandl P oER dedy in e Fodf £ ™

~di et hyl enegl ycal , 6- mexawedﬂobl pemtaeehytwnfgbycolnedpéhﬂgmgﬂynblu

pent e er e ol peRVERb BLG e ock et OO Ml AL e

bet a- (5-tert - buidythydhgxyeklyys- oxaliCnech¢Ighemyd¢ propionic acid wth

g?gfﬂ)ﬁglnggl SLOFOI ygic/?éa:jgggrt% %Obﬁt fbleerf% ﬁane ﬁ%@ﬁl 46 l'ﬁ&g(anedl ol :

pent aer yt HQ t o/methwlphenyl hrpEePionics. ﬁ?éﬂoxyéﬁﬁylmﬁﬂﬂﬁwﬂﬁhQﬂePr

thidi ethyl eneglg@Blhydric  alcohols, for example, methanol,
diethYleneglycol octadecanol, triethyleneglycol,
1, 6- hexanediol, pentaerythritol, neopentylglycol,
tris-hydroxyethyl isocyanurate, thidiethyleneglycol,

15 dihydroxyethyl oxalic acid diamide.

1.9 Esters of beta-(5-tert-butyl-4- hydroxy 3-
methylphenyl) propionic acid with mono-or polyhydric
alcohols, e.g., with methanol, diethylene glycol,
octadecanol, triethylene glycol, 1,6-hexanediol,

20 pentaerYthritolq neopentyl glycol, tris (hydroxyethyl)
isocyanurate, thiodiethylene glycol, N,N-
bis (hydroxyethyl) oxalic acid diamide.

1.10 Amides of beta-(3,5-di-tert-butyl-4-
hydroxyphenol) -propionic acid for example, N,N’'-di-

25 (3.5- di-tert- butyl-4- -hydroxyphenylpropionyl) -
hexamethylen-diamine, N,N’-di-(3,5-di-tert-butyl-4-
hydroxyphenylpropionyl)trimethylenediamine, N,N’-di-
(3,5-di-tert-butyl-4- hydroxyphenylpropionyl)-
hydrazine.

30 2. UV absorbers and light stabilizers.

2.1 2- (2’ -hydroxyphenyl) -benzotriazoles, for
example, the 5'methyl-,3’S5’-di-tert-butyl-,5’'-tert-
butyl-,5’(1,1,3,3-tetramethylbutyl)-,5-chloro-3’,5'-
di-tert-butyl-,S5-chloro-3'tert-butyl-5'methyl-,3'sec-

35 butyl-S'tert-butyl-,4’-6ctoxy,3'.5’-ditert-amyl-



. 15 di hydroxyethyl oxalic acid diamde. 1.9 Esters of

beta- (5-tert-butyl-4-hydroxy-3- nethyl phenyl) propionic acid with nono-or
pol yhydric al cohols, e.g., with nethanol, diethylene glycol, octadecanol,

. triethylene glycol, 1,6-hexanediol, 20 pentaerythritol, neopentyl glycol,
tris (hydroxyethyl) isocyanurate, t hi odi et hyl ene gl ycol, N, N-

bi s(hydroxyethyl) oxalic acid diamde. 1.10 Am des of
beta-(3,5-di-tert-butyl-4- hydroxyphenol}lproplonlc acid for exanple

N, N -di- 25 (3,5-di-tert-butyl-4-hydroxyphen Ipro ony

hexanet hyl en- di & Be-Pif; Nalaha(sa%pﬁﬁ @é% thyipenz V1) aerivatives.

?%dgogypheny|Er0p|0”2LZB“Zﬂﬂﬂ?ﬁdﬂyﬂhéﬁﬁdﬁﬁﬁﬁbﬁé%d|fpr example, the
i -tert-butyl ydr oxyphenyl.pr opi on razjne, 2
absorbers and | fghtY g?é’dﬂfl Zer® °q1€é?‘8(xy1bh§rﬁﬁ¥95‘evnzm4ri azol es,

for exarrpl e, thdoaemgt]tmky, 345-belnzwérdxiout4ylz Hb4- t-dntihydroxy-and

butyl-,5 (11, 3 hyl, b

di -tert- but | -, %Sh#ﬁ%{) SEférta%}ﬁp:Po%y '&te%fg_lQ,-a%;} SEC-

butyl-5"tert- butyI ,2.30ct o&gt;er$5ofd|s@stwed ang' uasuhﬁit@enqﬁqa,

al pha- di net hyl Zﬂ%q‘f rag@@o e r

exanpl e, the 4- é‘%%’{:)lc %E{dé’ﬁ%é(f’f’e'ic -oc]’t%ox &F?Bé?éoa)l?ﬂ_ Eterd

dodecyl oxy-, 4- bb‘h‘iiﬂ- 9nﬁlzsalictlliﬁﬁﬁdroxW‘é‘FﬁdlBhenﬂl hy dE@&e¥ 1atedi met hoxy
derivative. 2.33ipbeh8b mieaoﬁaiﬁalxutedba@iawmﬁé¥%¢5ut§ﬂbaaaéqug-aCIds

octyl phenyf0 "saptepfmel) o menzIASSIRRL, | 2. 4781 -Eer Buryl-
bi s-(4-tert-butyhbagasd,s- dﬂ-tems-wunymu higdrowybeseoaiteocl , and
2, 4-di-tert-butyl, ghepyl33s2adl et B -AripalicaRptaiiante,  and
° 2.4 Acrylates, for example, alpha-cyano-beta, -
beta-diphenylacrylic acid-ethyl ester or isooctyl

15 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-vin‘yl') -2-methyl-indoline.

20 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 as
n-butylamine, triethanolamine or N-cyclohexyl-

25 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 complexes of ketoximes such as
of 2-hydroxy-4-methyl-penyl undecyl ketoxime, nickel

30 complexes of 1-phenyl-4-lauroyl-5-hydroxy-pyraéole.

' optionally with additional ligands.

© 2.6 Sterically hindered amines, for example
bis(2,2,6,6-tetramethylpiperidyl) -sebacate, bis-
(1,2,2,6,6-pentamethylpiperidyl) -sebacate, n-butyl-

35 3,5-di-tert-butyl-4-hydroxybenzyl malonic acid



. hexadecyl -3,5-di-tert-butyl-4-hydroxybenzoate. 2.4 Acrylates, for exanple,
al pha- cyano- beta, beta-diphenylacrylic acid-ethyl ester or isooctyl 15
ester,. al pha-carbonet hoxy-ci nnam ¢ acid nethyl ester,

al pha- cyano- bet a- net hyl - p- met hoxy- ci nnam ¢ acid nethyl ester or butyl
ester, al pha-carbonet hoxy-p- net hoxy-ci nnam c acid met hyl ester,

N- (bet a- car bonet hoxy- bet a- cyano-vi nyl ) - 2 nmet hyl -1 ndol i ne. 20 2.5
Ni ckel conpounds, for exanple, nickel gonplexes of -

2,2"' -thio-bis( t et ramet hyl but henol such as the 1:1 or
1: 2 conpl ex, ﬂ?iénéi'l'f Wt 1P aflditR Hatla% ardd¥ IR S ne,

tri et hanol am necondénsatiencl gwyddet 250f di Btﬂimfxbwemylnz cked, 6-
di butyl di t hi oc

barmat i |t f . . . _
4- hydr oxy- 3, 5- %ﬁ%&%’%%%&é?ﬁﬁ%é%ﬁBﬁF&déBFd 2P FHIEAN IS 13548 such as
- of the nethyl, eohdlensathiayl esneodlm'tkel abhnpl akex ’ ef(2<32016i rees such as
f 2-hyd k f
2 phenzl rZ aur?ﬁ%ﬁ@yﬂ}yﬁ%?@i? ﬁEQ g%ﬁéf#%geg& |ona |SI Sands
2.6  Sterical Iactyham BQ'amﬂﬂﬁiCthﬂoeka&pﬁes triazine. tris-

bi s(2, 2, 6, 6-t et fAMEt |
(1,2 2 el Dent e h gf’kf)ggﬁ’aﬂw@hng@%gt@gidyl)JQiisﬁgnggtrlacetate.

5-di-tert- but%ﬁtl&a %vﬁréﬁy@eﬁz;ﬁ tetramehyl - 4‘@&?@15}(@2‘%&%« %2, 2 6,6,
- pent amet hyl Pi PRUtdhe ) Bst £ r cEPPORDE ACIA) 1 T OdLCE-et{anediyl) -bis-
onyaroxy i1 da 2 5 b LSLEATELN 2o DA Rua) Port 91 g pnd sudcci i o act d
- hexanet hyl endiiard nedearttydicdieylaminé g | detr boed@, frah Himderdd anired,ri azi ne,
tris- (2’2’6’GEﬁﬁﬁiQHyafpﬂﬂyﬂya¥é¥Q)ff5}éjéSQééfgﬁgéﬂfipiperidin-4-
yl) sebacate: 1-hydroxy 2,2,6,6-tetramethyl-4-
benzoxypiperidine; 1-hydroxy-2,2,6,6-tetramethyl-4-

15 (3,5-di-tert-butyl-4-hydroxy hydrocinnamoyloxy) -
piperdine; and N-(l-hydroxy-2,2,6,6-tetramethyl-
piperidin-4-yl) -epsiloncaprolactam.

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

20 butyloxanilide, 2,2'-di-dodecyloxy-5’,5'di-tert-
butyl-oxanilide, 2-ethoxy-2'-ethyl-oxanilide, N,N’'-
bis(3-dimethylaminopropyl) -oxalamide, 2-ethoxy-5-

tert-butyl-2‘'-ethyloxanilide and its mixture with 2-
ethoxy-z'ethyl-s}4-di-tert—butyloxanilide and

25 mixtures 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’-
salicyloylhydrazine, N,N’-bis-salicyloylhydrazine,

30 N,N’-bis-(3,5-di-tert-butyl-4-hydrophenylpropionyl) -
hydrazine, salicyloylamino-1,2,4-triazole, bis-
benzyliden-oxalic acid dihydrazide. - _

4. Phosphites and phosphonites, for example.
triphenyl phosphite, diphenylalkyl phosphites.

35 phenyldialkyl phosphites, tris(nonyl-



.tetrakis-(2,2,6,6-tetranet hyl -4-piperidyl)-1,2,3,4- butane-tetra-carbonic
acid, 1,1' (1, 2-ethanediyl) -bis- 10 (3,3,5,5-tetranet hyl pi perazi none) .
Such -ami nes include hydroxyl am nes derived from hi ndered am nes, such as
.di (1- hydroxy-2, 2, 6, 6-tetranet hyl pi peridin-4- yl)sebacate: 1- hydr oxy
2,2,6,6-tetramet hyl -4- benzoxypi peridine; 1-hydroxy-2, 2,6, 6-tetranethyl -4-
15 (3,5-di-tert-butyl -4-hydroxy hydr oci nnanoyl oxy) - pi perdi ne; and
N- (1- hydroxy-2, 2, 6, 6-t etranet hyl - pi peri di$h-4-yl)-epsiloncaprol actam 2.7
Oxalic acid diam des, for exanples, 4,4'- dioctylox¥;oxanijide, ,
2,2'-di-octylox?hsnyéopapspéﬁﬁedKFri¥EH§Y%xBHPFPHé,e' trioctadecyl
-g,z;hdi-dgdeC¥L9?bs§hi§FQh-HiﬁtﬁabwgyVg?ﬁ?ﬁdﬁ%?ﬁri;ol dip?osphi?e,.d
-ethoxy-2'-e -oxani li.de - Dis(3-di nopr opyd ) - oxa de,
2- et hoxy-5- ter ?ﬁﬁﬁérﬁidééFﬁgﬁ7E¥ﬁﬁ%éh§QXéF#9ééﬁ$¥§?nea\ﬁ%#ﬁ?ﬁécéﬂ”

et hoxy- 2' et hyl - peftdiertythrinnl| oxatiphosphitend 25bisri2x#udds édroft ho- and
par a- met hoxy- as - P di | Lt L 3.
Met al deactlgvat Bﬁgwp?%f*?'fé}gﬁa%%%ﬁﬁqﬁﬂ% pk@%égﬂi%éj %éégﬁ%m de,
N-sal i cyl al - N - sezbiitploytnidhospisite, N, andbi Sesaakig @d4ndkazene: 30
NN - bi s- (3, 5-di 3 - hyd Qﬁﬁﬂ%} i 5 i ne,
salicyloylanino?%?g?E?#?%22§V2¥ &ﬁbis- €§%§5||9%H%%§§9$%€§bid di hydr azi de.
4. Phosphites and pRespRerPkdde ScAVeRgfRf .o IQL 9ABAe, SHATHIE,

di phenyl al' kyl paRagBhbd@propionikhearhdi,al ot examipaerhthes,lauryl,
tris(nonyl-- 13 phenyl) phosgglte trilauryl ghgiphltf, trioctadecyl
phosphi t e, 18i st.8XSATHENt aerPYBLSOr L di phBEphi t ET1decy esters,
tris(2, 4-di -t ermelcaptpbengijmidazpile e,or ditheodexiylc salt of 2-

mercaptobenzimidazole, zinc-dibutyldithiocaramate,
dioctadecyldisulfide, pentaerythritoltetrakis- (beta-
dodecylmercapto) -propionate. -

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

7. Basic co-stabilizers, for example, melamine,
polyvinylpyrrolidone, dicyandiaﬁide, triallyl

20 cyanurate, urea derivatives, hydrazine derivatives,
amines, polyamides, 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

25 ricinoleate and K palmitate, antimony‘pyrqcatechdlate
or zinc pyrocatecholate.

8. Nucleating agents, for example, 4-tert

butylbenzoic acid, adipic acid, diphénylacetic acid.

9. 'Fillers and reinforcing agents, for example,

- 30 calcium carbonate, silicates, glass fibers, asbestos.

talc, kaolin, mica, barium sulfate, metal oxides and
hydroxides, carbon black and graphite.

10. The present invention may also be used in

conjunction with aminoxy propanoate derivatives such

35 asmethyl-3-(N,N-dibenzylaminoxy)propanoate; ethyl-3-




. pentaerythritol di phosphite, bis(2,4-di-tert- 5

but yl phenyl ) pentaerythritol diphosphite tristearyl sorbitol
triphasphite, and tetrakis(2,4-di-tert- butyl phenyl)4, 4'-biphenyl ene
. di phosphonite. 5. Peroxide scavengers, for exanple, esters of

bet at hi odi propi onic acid, for exanple the lauryl, 10 stearyl, = nyristyl
or tridecyl esters, nercaptobenzi m dazole or the zinc salt of 2-

mer capt obenzi m dazol e, zi nc-di butyl di t higocar amat e, di oct adecyl di sul fi de,
pentaerythritoltetrakis-(beta- dodecyl mercapto)-propionate. 15 6.

Pol yani de st abi I[(NzNF&ibénzybamimdey Congmanarddte ;i Nl HMuxaidthyleneh i odi des
and/ or phosphor ngane _Bgsic
co-stabilizers, Bisqgexaﬁnggya%%za fié%&f%ﬁﬁﬂﬁ%ﬁ%wrdlidoﬂthyl §§

di cyandi ami de, (metharlll yE 320N, Nc;@hbmz@ylmanam Variopesn ok hzi ne

derivatives, a - al s and

al kal i ne earthnhgggFeegP (ﬁﬁﬁ tty ggﬁgg%hﬁ?andﬁé gE‘aaétearate
cal ci um st elr oy Fefx@kdise, ca(litﬁnﬂﬁ-héﬂéyéamoﬁﬁeﬁ@%ﬁ My %@éh@&i’é Na 25
ricinoleate a”doﬁgﬁék §ﬁtha%%t'”BE!aE!E?QaBQQNONaHQe€hyZhﬂ§noxy)-

pyr ocat echol at e ucl eatj n agents exa
but yl benzoi c acPH°p§HPEFG'acﬁH'8&i QHEKPPQRQ#%rSaShG

reinforcing agepb&asémumesanﬁkeancs(i smm&mnle,(ssl(m-aaws, gl ass
fibers, asbesto kaol.i n barium sul fate, nmetal oxi des and

at a :
hydr oxi des, carﬁoﬂan§¥% Qﬂﬂnﬁﬁ%ﬂ?qqgaQﬂﬁt e present invention may al so
be used inl@onjuncti &b.wQtheur addit jreparfoat exdaspileat piastiothess,

asmethyl -3- (N, ddLpa0z8hagL§e¥¥bRECRPI A Sic kY bpdxidi zed soybean
oi}s,' lubricants, emulsifiers, pigments,
hydroxylamines, such as R,NOH wherein R is a C, to C,
alkyl group, such as prppyl or stearyl, optical

15 brighteners, flameproofing agents, anti-static
agents, blowing agents and thiosynergists such as
dilaurythiodipropionate or distearylthiodipropionate.

Optionally, the polymer compositions are free of the
above additives. .

20 : Olefin polymers . may be produced by
polymerization of olefins in the presence of Ziegler-
Natta catalysts optionally on supports such as but
not limited to Mg Cl,, chromium salts and complexes
thereof, optionally supported on Silica or other

25 materiais. They may also be produced utilizing
catalysts based on cyclopentadiene complexes of
metals typically complexes of. Ti and Zr. It is
believed that residual amounts of catalyst, for
example 1 part per million (ppm) by weight based on

30 the total weight bf polymer to.100 ppm, contributed
to undesirable screen pack plugging in various
polyoclefin melt extrusion processes. Utilization of
the present néo alkyl phenyl phosphites substantially
reduces undesirable screen pack plugging in

35 polyoclefin melt extrusion processes.




. 14 (NN-di benzyl am noxy) propanonoate; 1, 6- hexamet hyl ene-

bi s(3- N, N- di benzyl am noxy) proponoat e) ; nmet hyl - ( 2-
(met hyl ) - 3(N, N-di benzyl am noxy) pr opanoat e) ;

. octadecyl - 3- (N, N-di benzyl am noxy) pr opanoi ¢ acid; 5 tetrakis
(N, N-di benzyl am noxy) et hyl car bonyl oxynet hy) met hane

oct adecyl - 3- (N, N-di et hyl am noxy) - propanoat e;

3- (N, N-di benzyl am noxy) propanoi ¢ acid pbtassiumsalt; and 1,

6- hexamet hyl ene bi s T(l? (N-al |yl - N-dodecyl am noxy)propanoate).

11. Other additives,THer p@lérﬁéﬁéinpl BSEiLB| z@@@méb‘éa«pameareégémbm oi l s,

such as epOdele”di(ﬁ)ﬁ%é)eﬁfoﬁl ba to 99Jb§|ﬁéﬁlbﬁt per¥efi boeySies
pi gnents, hydroxyl.am nes, suc r] to err] al kyl

group, such as | MGres PEg Irab&ﬁt H"%&F“ ?&9 t°b§?gat‘§ﬁ{egét Pe¥E8REpr oof i ng
agents, ant i we&tedf,agandsmolsrtommmlg frdm B Dsyoeryp sweigheh as

ol yer - compos TSRt EhprERE Fiskd 1h8, IEEkBR8ac wabhe Be Yeng
pol yners may conpositianiudedm 0bYlptbyheweight gpendent ephosphitehe
presence of Zi F.,QJ” ér?%m At I;ﬁto?n or&rd@altl_é( O:Fhere &{._s ?élfgeﬁ?ybm not

limted to My um sal t's ‘and conpl exes I ona
supported on Sl'qrie@@Qf-ro oARdrmpst nreterably fromeyd. hytal so weightduced

utilizing cat alﬁeitc%nb.aseﬂe%ofy(ﬂaywtaﬁl Sife CRBRREX GFe OJnEBIH «?ﬁap' cally
(0]

conpl exes .of Ti and I's believed that residual anmounts catal yst,
for exanpld 1 FomP -'Hﬂf} I | on (ppm by wei ght based on 30 the total
wei ght of pol yner t@ol%mn CﬁﬂbérbUtaldatoplida&&yahh@décheﬁwﬁﬁk

bt eqent ‘neo 5 RALIRHER PeckesheR oo Bl SR RANY Feiiiees b i anie
screen pack polygilefin n polymers be stable at temperatures
sufficiently above the melting point or softéning_
15 point of the polyolefin to be extruded in the molten
state without substantial degradation. The melt
spinning process employs a spinneret, which is a
plate containing orifices through which molten
polymer is extruded under pressure. Typically the
20 spinneret is made of stainless steel or a nickel
alloy. The spinneret is a flat plat, flush with or
recessed in its mounting. Spinnerets for molten
polymers are usually from 3mm to 10mm thick, for melt
process pressures of up to 3000 psi. Fibers forming
25 spinneret holes may have exit diameters of from 175
| to 750 microns. The number of holes in the spinneret
may range from a few to several thousand. A typical
process is shown schematically in Figure 1, wherein
the polyolefin composition in particulate form is fed
30 via a hopper 10 to a screw type extruder 12 wherein
the composition is melted at elevated temperatures to
- form a melt stream which is. forced at elevated
pressures to a metering pump 14 which controls the
flow. Optionally, there may be a filtration unit
35 (not shown) at the exit of the extruder 12. The melt



. 35 pol yol efin nmelt extrusion processes. 15 The polyolefin resin

conpositions preferably conprise from50 to 99.9 wei ght percent polyolefin
resin,. nore preferably from90 to 99.5 wei ght percent thereof, and nost

. preferably from95 to 99. weight 5 percent thereof based on the total

wei ght of the conposition; from0.01 to 5 wei ght percent phosphite, nore
preferably from 0.05 to 3 weight percent thereof, and nost preferably
fromO0.1 to 1 weight percent thereof bask@ on the total weight of the 10
conposition. Polyolefin fibers are typically made by nelt spinning
processes. Mel tstsm’amiimg theqificrsedh &hrnovghpel ?Jblbernlﬁ)olmmﬁ%rajﬂlst abl e at

tenperat ures Sulldgy %’2 BadROYE 4R WE Uil My AerRld CO1OY 18, POI Nt

of the polyolefln extru In the nolten state w thout sSubstantial -

degradation. 16 rﬂeﬁ"f sk inivighorehesuPekpeans falsprandedng ofhizh is a
plate containi pgedy i fEges tdb’l@.%%l‘ﬁy Chonpyt e@agggynq{aftch@sr uckgly under

pressure. Typ| cally the spinneret i's nmade of stainless steel or a

ni ckel all dy. BHOSSAYRRE é3°"fr§tar9%tfiﬂ-ltﬁrs PedBg dnEFReaFingLesdiein its
nmount i ng. Spigyier ebs1éetifgl @ﬁl&lﬂ.@ﬂ@éﬁtﬁéﬁesﬂsﬂﬁhby gas@m &mfwgh 10mﬂ

Spi nner et hol ey RBGERER ELAERRAr oPDISP HAIRVERS WSSt SIS The
nunber- of hol eprioz hteasphenmeazt su;reranngeéctﬁmmwgnimmmtalla.housand.
Qoltzgi g?: nprcgﬁgg% 6§1Q|8\£@8;ﬁ¥§ ?tlf%erérﬁvl gggg&%‘o f&@@%&' Q pper 10 to a
screw tydeext rsnjemqnew-ﬂe& ewherein fibers are formed by passing the

melt stream through the die holes of the spinneret.

The fibers are then air cooled and converged into the

con;rergence_guide 20, then directed to the finish -

application 22, reels 24, 26, and finally to the spin

15 bobbin 28 wherein the fiber is wound for storage.

Before reaching the spinneret, the molten
polymer is filtered through a series of sintered or
fibrous metal gauzes or a bed of graded fine
refractory material, such as sand or alumina, held in

20 place by metal screens. Filtration removes large
solid or gel particles that might otherwise block
spinneret holes or, 1f passed _through, occupy
sufficient cross-sectional area in the filament to
affect its processing or tensile properties. Smaller

25 particies, such as delusterants, are not retained by
the filter. Filtration also provides shearing, and
thus can influence rheclogical behavior.

As shown in Figure 2, a film making process may
involve feeding polYolefin'particulates (pellets or

30 powder) to a hopper 24 of a screw type extruder 26
wherein the particulates are melted and forced to a
metering puinp 28 (optional) and then forced through
a filtering system (preferably a screen .pack) 30

_ which preferably has a series of filters (30!, 30%,
35 30, 30" and 30") which have increasingly fines mesh



. the conposition is nelted at el evated tenperatures to forma nelt stream
which is. forced at el evated pressures to a netering punp 14 which controls
t he fl.ow. Optionally, there may be a filtration unit 35 (not shown) at

. the exit of the extruder 12. The nelt 16 streamis then forced through

a filter 16, preferably a screen pack filter of filters in series [err]

[err]) with the upstreamfilters being of a mesh for collecting only |arge
particles and 5 subsequent downstreamiflilters being increasingly fine for
collecting smaller particles that pass through the upstreamfilters, which
renoves unnel t a8 shei polyoileficomehs HdbwssBowastneaihi nFhendiddiemeret 18.

fibers are for Rel OBy paaei p (haraLyqd SRS K br e B SR 22 o L he

fibers are for i aSS|nE t stream thr g
spi nner et . ThepPpiLl¥edetinemehEnsEFpamobeachafdtRend ?g%& satthatpehe

convergence QUHQQSZQriEﬂéE QBrﬁilidan bbeohbnb$bg§33'B¥ﬂﬂH§1éEQidee|S 24,
26, and flnaII to t S bb| 28 wherein the fi wound for
st or age.. Béfor Yrexe Pﬁ& the 3& QHStQ?Emngi?Eﬁ 58 ;ﬁtiEned
]'E_hr oughfa seri ggys@bmsidot eycedclos @ibr Ggs I’Uﬁz&iug}‘autnﬁ e%onglawédofdify adeg

I ne refractor teri s s sand _ar. | ace by
net al screens. Xrg%?‘FFrZ:h onl£§ S ?alpg?e.L % fd'g'lm pﬁﬁ%%ﬁl s that m ght
ot herw se bl ocpaspedngeattiiadllys around pads@&ﬁﬂ&em@balendapynnrrsC|ent
Ccross-secti ona ar §g gg g{&%éqrgaﬁ §é)vﬁfef:ee§l£6ﬁsttpé Y WudgENsi | e,

2 usteranés

properties. cl'es, such as are not retalned
by the flﬂﬂer andlstetedn al so provi des shearing, and

The screen filter preferably has a mesh size of
from 50 to 1000. '
‘ Examples
COmpatative Example A was a polypropylene
15 composition containing 500 ppm of Calcium Stearate,
500 rpm of bis(2,4-di-tert-butylphenyl)
pentaerythritol diphosphite, 250 ppm of hindered
phenolic compound (Irganox 3114).
Example 1 was a polypropylene composition
20 containing 500 ppm of Calcium Stearate, 500 ppm of
Phos 1, and 250 ppm of hindered phenolic compound
(Irganox 3114).

Phos 1

Table 1
Examples Ex 1 . CEXA
Back Pressure 0(13 hrs) 500 (8 hrs)

Increase (psi)

Note that the example (EX 1) of the present
invention exhibited no back pressure increase after



- thus can influence rheol ogical behavior. As shown in Figure 2, a film
maki ng process nmay involve feeding polyolefin particulates (pellets or 30
powder )} to a hopper 24 of a screw type extruder 26 wherein the particul ates
-are nmelted and forced to a netering punp 28 (optional) and then forced
through a filtering system(preferably a screen pack) 30 which preferably
has a series of filters [err] 35 30[err]) which have increasingly fines
nmesh 17 as the polyolefic nelt flows d8wnstream The filter screens out
the unnmelted solid by-products before the polyolefin nelt streamreaches
the die 32 so thathQies Rl PRATFLIQN Vhexdas the berparatiivegerdanplehe solid
5 by-products. (cH®) Nexhisite f (o] bl ter t the die
32, through the( Iongat d Eie gp?f?ggsgg? ?BF%?ﬁgbaigoPéﬁﬁeﬁghggP%§1mhich

t hen passed pwUQ'Eﬁ¥y°%f%u d9HBShet wveen cal endar rolls 34, 36 to storage
roll 38 whereupon the filmis wound 10 and stored. The screen filter
preferably has a nmesh size of from-50 to 1000. Exanpl es Conparative Exanpl e
A was a pol ypropyl ene 15 conposition containing 500 ppm of Cal ci um
Stearate, 500 ppm of bis(2,4-di-tert-butyl phenyl) pentaerythritol
di phosphite, 250 ppm of hindered phenolic conpound (Irganox 3114). Exanple
1 was a pol ypropyl ene conposition 20 cont ai ni ng 500 ppm of Cal ci um
Stearate, 500 ppm of Phos 1, and 250 ppm of hindered phenolic conpound
(I'rganox 3114).



. Phos 1: Table 1 Exanples Ex 1 CEXA_Back Pressure._.

P

0(13 hrs) 500 (8 hrs) Increase (psi) Note that the ex
t he pr.esent inventiomexhibited no back pressure |ncre |ﬁﬁ!lljm
. hours of opqma@mgnggﬂe ladele conparative exanpl e (CE
psi increase re‘after only 8 hours. ThIS |s the
r epl acenent s mu I /10/96 CLAIMS What is clainmed is: 1. An
extrusion king plasticlarticles, said process conpri si ng:

a) forning a pol yolefin conposition conprising a polyolefin resin,
phosphite of the formula: [err] [err] ChAZMSherein [err] is an alkyl
rQQ‘Eﬁaﬁ myt ¥k :and sec-butyl, b) nmelt extruding said

[err] is selectﬁﬂa
conposition throug

;

a fi

nmelt stream andlito réﬁoveeiaww%ol pgecess for making plastic

-articles, said process comprising:
a) forming a polyolefin composition comprising
a polyoclefin resin, and a phosphite of the

formula:
C(CH,) 4
- H,C-CH,-CH,-CH,\ CHm0 5_\
y _ C. P-0 )(_)/ Y2
CH,-CH,/ \CH,—o/ Yt .

wherein Y!' is an alkyl and Y? is selected
from tert-butyl and sec-butyl,

b) melt extruding eaid composition through a
filtration eystent to produce a filtered
polyolefin melt stream, _

c) passing said melt stream through a die to
make the plastic article.

The process of Claim 1 wherein Y! is methyl.

The process of Claim 1 wherein Y' is a tert-butyl

group.

The process of Claim 1 wherein said polyolefin

is polypropylene.

The process of Claim 3 wherein said polyolefin

is polypropylene.

The process of Claim 1 wherein said polyolefin .

is polyethylene.
The process of Claim 1 wherein said screen

. filter has a mesh size of between 20 and 1000

mesh.

. The process of Claim 1 wherein said filtration

system is a screen pack comprising at. least two
filters, wherein one of said filters has a mesh
size of greater than 100 and another of said

and a
and

tration systemto produce a filtered polyolefin



. C) passing said nelt streamthrough a die to nake the plastic article. 2.

The process of Claim 1l wherein [err] is methyl. 3. The process of O ai m! 1
wherei.n [err] is a tert-butyl group. 4. The process o HMHW

- said polyolefin is polypropylene. 5. . The process of C ﬂ”ﬂm d

pol yol efin is pol ypropyl ene. 6. The process of Caiml *whéreltn %aid *

polyolefin is polyethylene. 7. The process of CQaim 1 wherein said

screen filter has a nmesh size of between 20 and 1000 nmesh. 8. The process

of Claiml wherein said filtration systemis a screen pack conprising at
least two filters, wiildershasfaspeshfsizergfhbess thah éDﬂe of greater

than 100 and angf her qefe %ﬁ:‘cﬁ:ess %Cf clalier § géréiﬁe§éia' &Ptf?é han

100. 9. The process of Claim1 wherein sai es are se ecte from
the group consi sting SLaG4RI Lram the grouppcongistipg of Eibexsiand
process for - meki L ypropyl ene fibers, said process conprising: a)

f.orm ng a pr pylen co tron conprising a polyolefin resin,

and a phosphi te?@%’ &iFa: % U§38T | groc%gti n%%ﬁu d RS ti on

to form a nmelted corrmaﬂrytpmpylene fibers, said process comprising:

' a) forming a polypropylene composition
comprising a polyolefin resin, and a
phosphite of the formula:

C (CH,) 4
CH,-0
\ / 2 \ i
C P-0 C(CH,),
. 7\ v
CHg'CHz CHz-O C (CHg) 3

ch - CHz- CHz" CHz

b) melting said composition to form a melted
composition,

c) filtering said melted composition to remove
unmelt solids,

4a) passing said filtered composition through
a fiber forming die orifice to produce
polypropylene fiber.

11. The process of Claim 10 wherein said filtering
comprises forcing the melted composition through
a screen pack comprising at least two screen
filters, wherein at least one screen has a mesh
size greater than 100 and at least one screen
has a mesh size of less than 100. '

12. A melt extrusion process for making
polypropylene fibers, said process consisting
essentially of:

a) forming a polypropylene composition
compr_ising a polyolefin resin, and a
phosphite of the formula: '



- filtering conprises forcing the nelted conposition th

. C) filtering said nelted conposition to renove unnelt solids, d)

passing said filtered conposition through a fiber for1°|=i~|cr§;4%li—<,L orifice ta.
produce pol ypropyl ene fiber. 11. The process of Ca ﬂMerel n said
r

k
conprising at |least two screen filters, wherein at wﬂ! ,EE "ﬂm

nmesh size greater than 100 and at Ieast one screen has a rresh SI ze of Iess
than 100. 12. A nelt extrusi on prakess for - making pol ypropyl ene
fibers, said process consisting essentially of: a) form ng a

pol ypropyl ene  conposition conprising a polyol ef i §(€Hskn, and a phosphite

of the forrruIch cZl- tfl?{th[e”] b&H gmaltlng sai dyconposition to forma

mel ted conpositi on, 3 t‘e.r\ nysal lted c on to renmove unnelt
solids, d) passing sai d f| I '([e/ %corrp()/flfT%n thro TbE{CHakari ng di e
orifice to produce pol y@opyl, ene fldg-o C(CHs)s

b) melting said composition to form a melted
composition .

c) filtering said melted composition to remove
unmelt solids,

da) passing said filtered composition through
a fiber forming die orifice to produce
polypropylene fiber.



