AMORPHOUS NEO- DI OL PHOSPHI TE COVPOSI TI ONS BACKGROUND OF THE | NVENTI ON Fi el d
of the Invention The present invention relates to phosphites, and nore
particular]y related to neoal kyl phenyl phosphites and anorphous neo-al kyl
phenyl phkdésphite conpositions. 5 Description of the Related Art
Neoal kyl. phenyl phosphites are known, see Dever et al U S. Patent 3,714,302
whi ch<1s incorporated herein by reference Dever et al teaches neoal kyl
phenyl phosphites of the 10 formula: [e.r] wherein Rand R are
i ndependently | ower al kyl groups and X, Y and Z are independently sel ected
fromthe group consisting of -H and aIkyI groups of from1 to 5 carbon
at ons, providing thatAkag.ﬁéus ﬁﬁﬁlﬂio heue 3iPoskriong and Z does
not exceed 5, may be aAno ar 1y proa g T ' '
neogl ycol with [err] in the absence of a catal yst, HO acceptor and sol vent
“to produce a crude product of the fornula: [err] 2 wherein Rand R are
defi ned above, followed by reaction wth _phenol or gnpound of the
formula: [err] . BACKGROUND OF THE INVENTION

Field of the Invention

| The present invention relates to phosphites,

and more particularly related to neoalkyl phenyl
phosphites and amorphous neo-alkyl phenyl
'phosphite compositions.

- Description of the Related Art
' Neoalkyl phenyl phosphites are known, see
Dever et al U.S. Patent 3,714,302 which is
incorporated herein by reference. Dever et al
teaches neocalkyl phenyl phosphites of the
10 formula:

H,C—0 X

\ N
R—C-—R'’ P—0 Y
! e

H,C=—0 y/

wherein R and R’ are independently lower alkyl
groups and X, Y and Z are independently selected
from the group consisting of -H and alkyl groups
of from 1 to 5 carbon atoms, providing that the

15 sum of the carbon atoms in X, Y and Z does not
exceed 5, may be simply and economically produced
by the reaction of a neoglycol with PCl; in the
absence of a catalyst, HCl acceptor and solvent
to produce a crude product of the formula:

HZC\—O
R—(’:—R' PC1
H,C =0



in which X, Y and Z are defined above. The 5 desired product of Dever et
al. may be recovered by distillation. Suitable glycols are |isted and
include 2-. ethyl-2-butyl-1,3 propane diol anong others. Dever et al. US.
Patent 3,714,302 clearly 10 teaches away from conpounds wherein X and Z
are bath al kyl groups such that they create stearic hinderance.
Specifically note col. 3, lines 63 to 65 thereof wherein it states that the
proviso that the sumof X, Y and Z does pot exceed 5 15 excl udes such
phenol s as 2,6-di-tertiarybutyl phenols £rom consi derati on because of

steari c hinderange problens. ver_ et . U S Patent_.3 467 3 di scl oses
conpounds of thé’%%ﬁ%ﬂﬁ Tréqr% RTe %ea%/ﬁ{ﬁiﬁp?-??'s #%&e?}'é%%g?,\h y sel ected
fromthe group cesitsiomgeith (pheromlemr & kydmpdurdd taf 6cloar bon at ons, and

hal ogen; X isza#ggﬁ&gggnt radi cal of the fornmula: [err] 5 wherein R2
i ndependent|ly selecteéd fromthe group consisting of hydrogen, alkyl of 1 to

12 carbon atons and hal ogen, amél Jerr] is independently selected fromthe
group consisting of alkyl gafg arbon atons and hal ogen, and sets
forth in

Z

in which X, ¥ and Z are defined above. The
5 desired product of Dever et al. may be recovered
by distillation.
Suitable glycols are listed and include 2-
.ethil—z-butyl-l,B propane diol among others.
Dever et al. U.S. Patent 3,714,302 clearly
10 teaches away from compounds wherein X and Z are
both alkyl groups such that they create stearic
hinderance. Specifically note cel. 3, lines 63
to 65 thereof wherein it states that the proviso
that the sum of X, Y and Z does not exceed 5
15 excludes such phenols as 2,6-di-tertiarybutyl
phenols from consideration because of stearic
hinderance problems.
Dever et al U.S. Patent 3,467,733 discloses
compounds of the formula:



10 daim7 a phosphite of the formula: H[err] Many of these phosphites
experience thermal stability problens, hydrolytic stability
probl ens, and/or ultraviolet |ight discoloration problens.
[ight 15.% stabilizers and anmi nes such as trisopropanol ami ne have been
utilized in conjunction with various types of phosphites to enhance the
hydrafytic stability thereof, but there still remains a need to enhance the

can, however,

various properties of phosphite 20 conpogitions.
is a need for a neoal kyl aryl phosphite and neoal kyl phenyl

U traviol et

4 Consequently, there

phosphite

gorrposi ti ?nshex:ﬂih@r@i_ﬁ*gﬂ 1&_1% QYiié penldentilql %_Ealé&fie'@y;ffr@nb" tdhfe St ?Ei : ity. | 5

unmmary of the lnvention .present invention._invol ves a neoal kyl ary

phosphi te of thger‘lpnﬁoél.Si[s%lE‘F e&‘&dﬁoﬁgﬂ'] rraY] (?é"pzln&é’nﬁy sel ect ed

fromthe group cardost iawnsf, andyhaladenal X isnad idnovaleiey ably [err] is a

tert-butyl grougaﬁﬂgahegﬂ €H§ %o&%@ﬁéEUtyL' The phosphites
[ 'St "t h

stabilize organi.C matéri a

s agal

enhanced hydrolytic stability and are resistant to W

10

15

20

R? R}

are useful to

ermal oxidative degradation, exhibit

wherein R? independently selected from the group

consisting of hydrogen, alkyl of 1 to 12 carbon

atoms and halogen, and R?® is independently

selected from the group cohsisting of alkyl of 1
to 12 carbon atoms and halogen, and sets forth in

Claim 7 a phosphite of the formula:

H
| | C(CHy); -
H—C —0
| Np—o C(CH,),
H,c—c-cn,/ '
\
H—C—0
|
H

Many of these phosphites can, however,

experience thermal stability problems, hydrolytic
stability problems, and/or ultraviolet light

discoloration problems. Ultraviolet light

stabilizers and amines such'és'triSopropanolamine

have been utilized in conjunction with wvarious

types of phosphites to enhance the hydrolytic
stability thereof, but there still remains a need

to enhance the various properties of phosphite

compositions.



15 yellow ng. The present invention further involves an anorphous
phosphite conposition containing the above neo-al kyl aryl phosphite. The
anor phous phosphite conposition exhibits greatly enhanced hydrol ytic
stability 20 Det ai | ed Description of the Invention The anorphous
phosphite conposition utilizes the above phosphite in solid anmorphous form
~and preferably contains respective anobunts of (a) a neo-al kyl aryl
phosphite and (b) an am ne 25 preferablgy an aliphatic polyam ne. The
anor phous phosphite conmposition is forned by preparing a nelt m xture of
theI phosl[oﬂi te ?tnd pO'&'@ﬁ%QQuél?ti?fntﬁeBE' }sgenﬁeéa}] Eep ggﬁeéaﬁmylﬁpitdl y
cool i ng e nelt_copposition to rma_so nor phous .. _phosphite
conposition. Tha'% Bﬂ%ﬁglﬁ%tﬁ?g 5?°aik¥%epgﬁﬂfgng?ﬁﬂhébﬁears to greatly
enhance the hydrobtmposisiabs| exjpibitihe s$mbrdvedmibsravbolevnpaded to
crystalline co k3l nL 2L N1 he sane constituents. The phosphite is
ab conpoundngﬁﬁéﬁéf?gggu%gégfggF *The phosphite may be made by the
reacti on of 2-ethyl-2-butyl - 1Sunumng of thhel|Invemtiomr] in the absence of a
catal yst, HO accept o gng ?Qéﬂén n8 giggugﬁvagvégtﬁrﬁgﬂ59§91product of
If&immd tﬂ a

the 10 fornula: [err ydroxyaryl

aryl phosphite of the formula:
H,C - CH,~ CH,~— CH CH,~- O
.'3 2 2 2 / 2 \
: /c\ - P—0 y?
- . CH3"‘ CHZ CHz_ (0] Yl

wherein Y! is independently selected from the
group consisting of alkyl radicals, and

10 preferably Y! is a tert-butyl group. and Y? is a
tert-butyl. The phosphites are useful to
stabilize organic materials against thermal
oxidative dégradation,iexhibit enhanced
hydrolytic stability and are resistant to UV

15 Yéllowing. The present invention further
involves an amorphous phosphite composition
containing the above neo-alkyl aryl- phosphite.
‘"The amorphous phosphite composition exhibits
greatly -enhanced hydrolytic stability.

20 Detailed Description of the Invention

The amorphous phosphité composition utilizes

the above phosphite in solid amorphoﬁs form, and
preferably contains respective amounts of (a) a
neo-alkyl aryl phosphite and (b) an amine

25 preferably an aliphatic polyamine. The amorphous
phosphite composition is formed by preparing a
melt mixture of the phosphite and polyamine to
form a melt composition and then rapidly cooling
the melt composition to form a solid amorphous

30 phosphite composition. The amorphous nature of



* conpound of the formula: [err] wherein [err] and [err] are as defined
above. Suitable reaction nethods are set out in Great Britain 15 Pat ent
2087399A, U.S. Patent Spivak et al. 4318845 issued 1982, and Article in

" Phosphodrous & Sul fur Journal by J.D. Spivak et al. 1983, vol. 15, pp.
9-13, all of which are incorporated herein by reference. 6 The reaction
between the diol and [err] may be conducted in known manner, as by m xi ng
t he reactants together at roonltenperatdie, or preferably, by cooling the
[err] to a tenpibgture 5 Retmeen 5-50 de%rees centigrade prior to addition
of diol to the c COPPORA 0P 8OPERT S LReFTREAAYaRRNARFEhERENDI Oy ed
although it is pydredyedct gtapdldte vift Bheubsiadt camb¥sitaioahi onetric

anounts of the di re .eaction 10 . tenperature is preferably
mai nt ai ned betmggﬁbg?%g gggfégé¥ggﬁﬁpsr5 vgofﬁF§°PegBBFéﬁﬁﬂéghay be readily
control | ed by r&hel semegcohetisuents.di TheaphbsphhteTlhe asterification
reaction iSquiE%m?bﬁhﬁeégiEhEUfEQﬁu%Q?ence of a solvent. but a 15

Ing effec

t enper at ure nodera t is produced by the cooling effect of vigorous
HCl evol ution. Hence, by effective control of diol addition, the reaction

may be made sel ;¢ eouth,at tﬁg_ic]{zth\ete/npg;aj_lg eQnge bet%en 5-15 degrees

/
- \CHZ—-O_ ¥!

CH,— CH,

The phosphite may be made by the reaction of
_2-e;h§l-2-butyl-1.3-propane diol with PCl; in the
absence of a catalyst, HCl acceptor and éolvent
~ to produce an intermediate product of the
10 formula:

H3C - CHz — CHz — CHZ CHZ— 0
~ C/ ™~~~
VA

CH,— O

P—2C1
CH3 —— CHz

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

C(CH,),
HO Y?
Yl

wherein Y' and Y? are as defined above. Suitable
reaction methods are set out in Great Britain

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



20 centigrade. After the reaction has gone to conpletion, the bulk of the
by-product HC may optionally be renoved by gently raising the tenperature
of the product to about 50 degrees centigrade and 25
The reacti on between the internediate product of the reaction discussed in
t he precedi ng paragraph and hydroxyaryl conpound may be conducted in the
sanme {eaction vessel that was 30 enpl oyed to produce the crude

conmpound into the
reactor. The reaction betmeen t he hydroxy ryl conpound and the internediate

i ntermedi ate by nmerely introducing the hydroxyaryl

product in some 35 i ,95:
between 35 to 100 degrees ce |gra E?eré%?

appl yi ng a vacuum

A BRI s (o

about 80 degrees @mmmm@ﬂe@eln1kmpmnemanmerofasrhyrmmm;m@nthqsten1|s

mai nt ai ned bet weepg 0% é{ﬁ t £F Sr ool B

pressure. The reactlon Feac

to at nospheric

€S Ssu stantla Cco etlonln roml to about 8

hours and for praR¥¢E@raply pdR¥sCePLiRg pklg FGl 00 Fe tEMBE rI@TUEe

tenperature and preesedr $o96lidé é’\’f‘&@rhtmféd@ff:ﬁé'rti@ &aaifusn 10 anount
of product within g %g ﬁbout 5 hours Al t hough a st0|g
n

ei t her reactant

np? oyes), r?qc?%rpreé%r?%ﬂﬁﬁ% °©

hlonetrlc excess of
either

reactant may be employed although it is preferred

to operate with substantially stoichiometric
amounts of the diol and PCl;. The reaction

10 -temperature is preferably maintained between 5-15

degrees centigrade. This temperature may be
_ reddily controlled by regulating the rate of diol
addition. The esterification reaction is quite
exothermic in the absence of a solvent,. but a
15 temperature moderating effect is produced by the

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

20 centigrade.

After the reaction has gone to completion,
_the bulk of the by-product HCl may optionally be
removed by gently raising the temperature of the
product to about 50 degrees centigrade and

- 25 applying .a vacuum.

The reaction between the intermediate
product of the reaction discussed in the
preceding paragraph and hydroxyaryl compound may
be conducted in the same reaction vessel that was

30 employed to produce the crude intermediate by
merely introducing the hydroxyaryl compound into

the reactor.

The reaction between the hydroxyaryl
compound and the intermediate product in some
35 instances may be carried out at a temperature



-operate with substantially stoichionetric quantities. 15 - The

hydr oxyaryl conpound nay be any conpound of the fornula: [err] in which
[err] is selected fromthe group consisting of alkyl groups preferably
~having fpom 1 to 8 carbon atons, nore preferably nmethyl or t-butyl. 20 The
reacti on can be conpleted in the presence of a base such as an am ne
acceptor. Since [err] is an alkyl group, an am ne acceptor shoul d be added
to help drive this reaction. If [err] is;a tert-alkyl group, such as
t-butyl, then a stocioneteric 25 anmount of am ne acceptor should be

present. [err] batiebnPdisykodnedP ae¥hersl eehkiytadel ahdl Yl group the
phosphite is a solid at _roomtenperature [err]. After caonpletion or near

conpl etion of tREeFéiépﬂﬂhPeﬁﬁpeﬁeﬁPP&Fe&%dGPiﬁ§°PﬁeBBr96€§§eﬁay 30 readily
be substantial | yeng¢igradely Ghecprieisdtire ofhehecgebetivasggstemNo speci al

Do oot B e lse, FRchTR. Spih, S alTy AREERER, o7, Y ppdd U1 on
product may S5 mefrenriye absoduteedob tiiosphelrati pressurerystTakl i zati on. The
Fo inni bit urtr 5orsracs ranchsl) mybEtaRe el cBRpTRERSR Th el ¥ ) o ¢
hydrogen the ph&oplaboatnigl howanse addndiori pragtical purposes it is
preferably operated under temperature and
pressure conditions which will afford the maximum
10 amount of product within 3 to about 5 hours.
Although a stoichiometric excess of either
reactant may be employed., it is preferred to
operate with substantially stoichiometric
quantities.
15 The nydroxyaryl compound may be any compound
of the formula: .

C(CH,),4
HO y?
Yl

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.
20 The reaction can be completed in the presence of
a base such as an amine acceptor. Since Y!' is an
alkyl group, an amine acceptor should be added to
help drive this reaction. If Y! is a tert-alkyl
group, such as t-butyl, then a stociometeric
25 amount of amine acceptor should be preseht. Y2 is
: a t-butyl group. When Y? is a t-butyl group the
- phosphite is a solid at room'temperature (25°C).
After completion or near completion of the
reaction, HCl generated during the process may
30 readily be substantially removed by evacuating



to W.yellow ng. The preferred phosphite has a phenolic degradation product
boiling point of greater than [err], nore preferably greater than [err] so
that the volatility of the degradation 15 product during processing of
the stahflized polyner, such as pol yol efins such as pol ypropyl ene which
processes at [err] and above, is mnimzed. The problem of excessive

vol atil es can be m nimzed by enploying an 2,4-di-t-butyl- 20 6-al kyl
phenyl group because such groups have co&gesponding 2,4-di-t-butyl -6-al kyl
phenol degradation products which have a boiling point of greater than

[err]. The am DoRnd’ ?e&[F‘EB‘Er@QE%aEO' yﬁ%‘ éclé‘idﬂ%?caug%ﬁﬁph%%ﬁr ably

al i phatic pol yamnes n1ne p as a boiling
poi nt of greatertehlg fakep, tﬁorémgﬂéféi bF?egﬁgét@reﬁﬁaﬁ [ @6r PY and nost

preferably greatEadihian[EErhc1T96céstbabka@Q'Eéﬂh%@lﬁ&& contain 30
prinmary, secondary or tertiary amne oups. Preferably the am ne groups

are primary an1nEeBFSGﬁézaﬁﬁ@%pSFy&Hﬁnécﬁﬂ}tgontEPR grogusp R8¥e ani ne

groups, and sn otheh ver décawrba pydaagcaelatibani ae or greater pol yam ne
am ne. 9 The ref%r& g B ﬁanlnes are aliphatic primary diam nes of the
formulas [err] f ? P ?1 B-sel ect ed from([err] to [err] dival ent

The phosphites have Y! as an alkyl group such

as methyl or t-butyl in order to inhibit
ultraviolet light vellowing of the phosphite. 1If
10 Y' is hydrogen the phosphite will have sensitivity
to.-UV.yellowing. The preferred phosphite-has a
‘phenolic degradation product boiling point of
greater than 250°C, more preferably greater than
260°C so that the volatility of the degradation
15 product during processing of the 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-
20 6-alkyl phenyl group because such groups have
corresponding 2,4-di-t-butyl-6-alkyl phenol
degradation products which have a boiling point
of greater than 260°C.
The amines are preferably poéolyamines, and
25 more preferably aliphatic polyamines. The
aliphétic polyamine preferably has a boiling .
point of greater than 175°, more preferably
greater than 190°, and most preferably greater
Ehan 200°C. The aliphatic polyamine may contain
30 primary, secondary or tertiary amine groups.
Preferably the amine groups are primary amine
groups. The polyamine may contain 2, 3 or more
amine groups, and in other words may be a
diamine, triamine or greater polyamine amine.



al kyl radicals, and nore preferably the diamne 5 Is selected from1,6
di am nohexane and 1, 10- di am nodecane. Suitable aliphatic secondary
di am nes may be represented by the general formula: H H
[err] whetein R' is selected from[err] to [err] divalent 10 al kyl
radicals and [err] is selected from[err] to [err] nonoval ent al kyl
radical. Suitable aliphatic tertiary diam nes may be represented by the
general formula R12 R12 Berr] wherein [err] and [err] are
defined as above. Mst 15 preferably the“polyanine is an aliphatic primary
di am ne. The am b e n such as
tr||sopropanolan?ﬁ§ BPgaé%égd ﬁoﬁggﬂ?ﬂé€eéf Qif¥ﬂ?eﬁ¥ ﬁﬁgggnt i nvention
al so involves a QDam4@%%s@f| PHHUL AR mel t bl endi ng of a crystalline
phosphite and an amne to forma nmelt blend, and cooling the nmelt blend to
form an anorphous solid BaospQJte conposi tion. The process nay al so involve
storing the phosphite r|od I n excess of 10 days (possibly in
hum d conditions (>60%relative humdity)) at ambient tenperature, and then
compoundi ng the wherein R is selected from Cs to Cj divalent
alkyl radicals, and more preferably the diamine
5 is selected from 1,6 diaminohexane and 1,10-

_@iaminodecane. Suitable aliphatic secondary

. diamines may be represented by the general

formula:

“

H
1\'1 Ri I{I R

Rlz

wherein RM" is selected from C, to-C, divalent

10 alkyl radicals and R? is selected from C, to C,,
monovalent alkyl radical. Suitable aliphatic
tertiary diamines may be represented by the
general formula

RIZ N Rll N R12

wherein R" and R? are defined as above. Most

15 preferably the polyamine is an aliphatic primary
diamine. The amines may also be monoamines and
hydroxylamines such as triisopropanolamihe, and
-RYNH,, RIZLNH, RN, RNOH.

The present invention also involves a

20 process involving the melt blending of a
crystalline phosphite and an amine to form a melt
blend, and cooling the melt blend to form an
amorphous solid phosphite composition. The
process may also involve storing the phosphite



. phosphite conposition with a thernoplastic 5 pol yner such as a
pol yol efin, for exanple polypropylene for thermal oxidative stability
t hereof . The anorphous stabilizer conposition of the present invention
-preferably conprises at |east 10 50 percent by weight of the phosphite
based on the total weight of the stabilizer conposition, nore preferably
conpiises from 80 percent by weight to 99.9 percent. by wei ght of the
phosphite based on the total weight of the stabilizer 15 conposition,
nore preferably from90 to 99.8 percent by weight thereof, nore preferably
from95 to 99.5 fercanperyodeighexcresecof, l@ndawsst(ppsefibdgblin from 97 to

99 percent by wehghigt ki e (3ghRe ri i ehe ; egt. at a 20
| evel - of fromO.,1 to 1%8h2?géﬁ§gb( ggggﬁFigggg% %ﬁﬁéé%??zﬁa rtweight of the
stabilizer conpo@Pi8RL kBMBepRLHERaLRPAf LBAPOCOMPEURAipST Bt by wei ght

thereof, nore prphesphliyepeompbbiBion Weval a0khbraBpPaltie 5 percent by 25
wei ght theregf, §§g nost ﬁr ferablﬁ EroE%%,to %Bgercent by wei ght thereof.
The stabi i z8r cBRpEEFEi BHCFs3Fn3t RB-¥YBIRTR afBF pREAEPLRON- crystal | i ne)
particles, such pelppwdpyienedfpel thesmalhexitabilezetabampegiti on
preferably 30 ERQ%?BE? | ess than 10 percent by weight of other materials

such as polyneric nmaterials and other organic materials such as waxes,
synthetic and petrol eGhedamedphausi stabhdiserscamgogithonspfanhenl oil s

such aglfor_exanﬁféséﬁﬁ1ih@éh@ﬂbn35refé?éﬂlycegmbfigésOEE’léQEE”‘Oil;
vegetabl e Oib 50 percent by weight of .the phosphite based on

the total weight of the stabilizer composition,
more preferably comprises from 80 percent by
weight to 99.9 percent by weight of the phosphite
based on the. total weight of the stabilizer

15 composition, more preferably from 90 to 99.8
percent by weight thereof, more preferably from
95 to 99.5 percent by weight thereof, and most
preferably from 97 to 99 percent by weight
thereof. The amine is preferably present at a

20 level of from 0.1 to 10 percent by weight based
on the total weight of the stabilizer
composition, more preferably from 0.2 to 10
percent by weight thereof, more preferably
present at a level of from 0.6 to 5 percent by

25 weight thereof, and most preferably from 1 to 3
percent by weight thereof. The stabilizer
composition is in the form of amorphous (non-
crystalline) particles, such as powders and
pellets. The stabilizer composition preferably

30 contains less than 10 percent by weight of other
materials such as polymeric materials and other
organic materials such as waxes, synthetic and
petroleum dried lubricating oils and greases:
animal oils such as for example fat, tallow,

35 lard, cod liver oil, sperm oil; vegetable oil



-such as caster, linseed, peanut, cod seed, and the like; fuel oil, diesel
oil, gasoline, and the like. In other words, the stabilizer conposition, is
preferably substantially free of 5 other materials, in other words,

‘contai nipg |l ess than 1 percent of other organic materials, and nore
preferably is free of other organic materials. Optionally, the stabilizer
conmpgsition is essentially free of npnoam nes, 10 such as
triisopropylam ne. The conpositions of the present invention are preferably
anor phous to ensure honogeneity of the conpositions. The present
conp05|t|ons aresmm@fe&a@quGhtaﬂmQSdaﬁ npleanuityi cgdr aseledr, ahdn S|nple

mechani cal Rgndisna oreal Winon dleddi gy gis%& 1RE, Skl ¥n

unexpectedly the conmpositions ma m xi ng ShOw supert or %ydrolytlc

stability over siliKear Jdamssdiar m%adéhlwsé;la#é zg&chani cal (dry) or
sol ution bl endi ngomifdsition, me e 1y \$ebistantalalayl $raeShabilized

pol ymer conpasition which includes an effective anount  of the phosphite

_descri bed abdve. Q&ﬁ%}'nﬂ@lﬂeré{a She I ERGT HOFASy hEOPARERLNGN LRESconsi dered
to be an "effectithammypircedten s RAhdr orgenikematerpnadisti ahgcont ai ni ng

bhys|cal or  col ofRo PEATRIGELY comEAAS ST BYREY SR9RBISS pol yer
conposition wh|CMatar1aﬂs i rogticmad Iphoghie tsecabfiltilzeri nventi on. | n nost
composition is essentially free of monoamines,

10 -such as triisopropylamine. The compositions of
the present invention are preferably amorphous to
-enspré homogeneity of the compositions. The
present compositions are preferably obtained by
melt mixing rather than simple mechanical '

15 blending or solution blending, and surprisingly
and unexpectedly the compositions made by melt
mixing show superior hydrolytic stability over
similar compositions made by simple mechanical
(dry) or solution blending.

20 The present invention also is a stabilized
polymer composition which includes an effective
amount of the phosphite described above. An
amount of the phosphite of the invention is
considered to be an "effective amount" when the

25 polymer composition containing the phosphite of
the invention shows improved stability in any of
its physical or color properties in comparison to
an analogous polymer composition which does not
include a phosphite of the invention. In most

30 polymer compositions, however, it will be
preferred that the phosphites be present in an
amount equal to about 0.01 to about 2 parts by
weight per 100 parts by weight resin (phr).
Amounts of about 0.01 to about 1 phr are more

35 preferred, although most compositions will



30 pol ymer conpositions, however, it will be preferred that the
phosphites be present in an anount equal to about 0.01 to about 2 parts by
wei ght per 100 parts by weight resin (phr). Amunts of about 0.01 to about
1 phr are-nore 35 preferred, although nost conpositions wll 12
contain about 0.025 phr or nore. The pol yner conposition may be thernoset
in nature including unsatured pol yesters, phenolics, epoxie, urethanes,
coating resins and crosslinkable 5 | at exes. The polynmer may al so be any
t hernopl astic known in the art, such as pplyesters, polyurethanes,

pol yal kyl ene terephthal ates, polysul fones, polyimdes, polyphenylene

et hers, 10 stycenkaipnobportsp.pabyparboramese .acThki popyhgner s,

pol yam des. POl V@GRbBRIr1B8' hilf pEORhATRLRE-PILY BRER ANInRoL e I "
honopol ymers and CopolyIrers. xtures of drfferent pollyimers,” such as

pol yphenyl ene et dgsatuyednbolyesterrss prhineddss.pebg¥iigyl chl ori de/ ABS or
other inpact nodjfiedapaky 1 514CRedindPhiACEYhaAN hikhB18Nd
aIphanethylstyreneécgﬁ?§%6F§8§X§§, aﬁ% Bolyester%ABSlor pol ycar bonat e/ ABS
and pol yesteP pl 43t8¥886-ot her inpact nodifier may also be used. 20  Such

polymers are avail abl engopaeRimes hiyOa188YbRe afgdehbymapaagcuel | known in
the art. However, the phosphites of the invention are particularly
_ known in the art, such as ponesters.
polyurethanes, polvalkylene terephthalates,
polysulfones, polyimides, polyphehylene ethers,
10 styrenic polymers, polycarbonates, acrylic
polymeis, polyamides, polyacetals, halide
.coﬂtaining polymers and polyolefin homopolymers
and copolymers. Mixtures of different polymers,
such as polyphenylene ether/styrenic resin
15 biends, polyvinyl chloride/ABS or other impact
modified polymers, such as methacrylonitrile and
alphamethylstyrene containing ABS, and
polyester/ABS or polycarbonate/ABS and polyester
plus some other impact modifier may also be used.
20 . Such polymers are available commercially or may
be made by means well known in the art. However,
the phosphites of the invention are particularly
useful in thermoplastic polymers, such as
polyolefins, polycarbonates. polyvesters,
25 polyphenylene ethers and styrenic polymers, due
~ to the extreme temperatures at which
thermoplastic polymers are often processed and/or
used.
Polymers of monoolefins and diolefins, for
30 example polypropylene, polyisobutylene,
polybutene-1, polymethylpentene-1l, polyisoprene
or polybutadiene, as well as polymers of
cycloolefins, for instance of cyclopentene'or
norbornene, polyethylene {(which optionally can be
35 crosslinked), for example high density

-



useful in thernoplastic polyners, such as pol yol efins, polycarbonates,

pol yesters, 25 pol yphenyl ene ethers and styrenic polyners, due to the
extrenme tenperatures at which thernoplastic polyners are often processed
and/ or uséd. Polyners of nonool efins and diolefins, for 30 exanple

pol ypropyl ene, polyi sobutyl ene, pol ybutene-1, polynethyl pentene-1,

pol yi soprene or pol ybutadi ene, as well as polyners of cycloolefins, for

i nstance of cycl opentene or norbornene, golyethylene (which optionally can
be 35 crosslirked), for exanple high dédsity 13 pol yet hyl ene ( HDPE)

o 055 B o] R L (00
pol ypropyl ene wi t(LDPE) [amidyilsiotmary llene depsiny golyevhydietie pol yet hyl ene
bol yet hyl ene. (f ort SRR A20me ad” s B (BERY RPISRReE L orc
copol ymers of norfeg! eXanplend miixiwfamnad walyrt®pyleaehwdther or with ot her
it ures i T LMY ARER ARy P IR B pelGechyRRReAnd 11
et hyl ene/ et hyl perfifé@fe exampie RH ARREn £ P /AIRA e RS PSR S OFy| ene/ 15
i sobutyl ene, et hyigridHtaSpes of polyethylene (for example
LDPE/HDPE), may also be used. Also useful are
copolymers of monoolefins and diolefines with
10 each other or with other vinyl monomers, such as,
for example, ethylene/propylene, LLDPE and its
mixtures with LDPE, propylene/butene-1,
ethylene/hexene, ethylene/ethylpentene,
) ethylene/heptene, ethylene/octene, propylene/
15 isobutylene, ethylene/butane-1,
propylene/butadiene, isobutylene, isoprene,
ethylene/alkyl acrylates, ethylene/alkyl
methacrylates, ethylene/vinyl acetate (EVA) or
ethylene/acrylic acid copolymers (EAA) and their
20 salts (ionomers) and terpolymers of ethylene with
propylene and a diene, such as hexadiene,
dicyclopentadiene or ethylidéne-norbornene: as
well as mixtures of such copolymers and their
mixtures with polymers mentioned above, for
25 ‘example polypropylene/ethylene propyvlene-
copolymers, LDPE/EVA, LDPE/EAA, LLDPE/EVA and
LLDPE/EAA.
Thermoplastic polymers may also include
styrenic polymers, such as polystyrene, poly-(p-
30 methylstyrene), poly-(a-methylstyrene),
copolymers of styrene or a-methylstyrene with
dienes or acrylic derivatives, such as, for
example, styrene/butadiene, '
styrene/acrylonitrile, styrene/alkyl
35 methacrylate, styrene/maleic anhydride,



propyl ene/ but adi ene, isobutyl ene, isoprene, ethylene/alkyl acrylates,

et hyl ene/ al kyl net hacryl ates, ethylene/vinyl acetate (EVA) or

et hyl ene/ acrylic acid copolyners (EAA) and their 20 salts (ionomers) and
ter pol yners of ethylene with propylene and a di ene, such as hexadi ene,

di cycl opent adi ene or ethylidene-norbornene; as well as m xtures of such
copol yners and their m xtures with polynmers nentioned above, for 25
exanpl e pol ypropyl ene/ et hyl ene propyl ene- copol yners, LDPE/ EVA, LDPE/ EAA,
LLDPE/ EVA and LLDPE/ EAA. Thernopl astic pdByners may als8 i ncl ude styrenic

pol ymers, such as polyst rene, poly-(p- 30 | styrene),
pol y- (a- nethylstﬁF@ﬁ@Pe ﬁ%Pge&&YéEﬁﬁﬁ%éqﬁ/ 3 | styrene with

di enes ;)r aclr yli @cdqul bha.'ftlr\ie.%/n@lttﬂirla&,ryfl@teﬁﬁmmdmreﬁ wﬁenﬁ/dou; ad: ene,
styrenel/ acry onltrl e renel al 3 net acr t vy ene/ nal ei ¢
anhydri de, E’né% %lhe é%@t ﬁg:l 5&’&% & &oé.ty%g Vo 1—%{{

acrylonitrilel rrelalmpltaxelrybm‘lmnem xismxc@s asf, Hogh exqm:dte.stﬁ’mngtdn from styrene

copol yners and anqt I M froma 5
polyacrylate% ?%#?3 §%%§ or an etﬁxﬂga{fgropy end/dlene t er pol ymer;
and bl ock copoly#Ehyhgneﬂppqmmiemgﬂﬂiemg cymedl e and block

styrene/ - but adi eRQpim@I® of styrene, such as, for example,
styrene/-butadiene/styrene,
styrene/isoprene/styrene,

10 styrene/ethylene/butylene/styrene or
styrené/ethylene/propoylene styrene. Styrenic
_polfmers may additionally or alternatively
include graft copolymers of styrene or alpha-
methylstyrene such as, for example, styrene on

15 polybutadiene, styrene on pelybutadiene-styrene
or polybutadiene-acrylonitrile:; -styrene and
acrylonitrile (or methacrylonitrile) on
polybutadiene and copolymers thereof; styrene and
maleic anhydride or maleimide on polybutadiene;

20 sytrene, acrylonitrile and maleic anhydride or
maleimide on polybutadiene; st¥rene,
acrylonitrile and methyl methacrylate on
polybutadiene, styrene and alkyl acrylates or
‘methacrylates on polybutadiéne, styrene and

25 acrylonitrile on ethylene/-propylene/diene
terpolymers, styrene and acrylonitrile on
polyacrylates or polymethacrylates, styrene and
acrylonitrile on acryvlate/butadiene copolynmers,
as well as mixtures of with the styreénic

30 copolymers indicated above.

Nitrile polymers are also useful in the
polymer composition of the invention. These
include homopolymers and copolymers of '
acrylonitrile and its analogs, such as

35 polymethacrylonitrile, polyacrylonitrile,



‘styrene/isoprene/ styrene, 10 styrene/ et hyl ene/ butyl ene/ styrene or
styrene/ et hyl ene/ propoyl ene styrene. Styrenic polyners may additionally or
alternatively include graft copol yners of styrene or al pha- nethyl styrene
'such as, sfor exanple, styrene on 15 pol ybutadi ene, styrene on

pol ybut adi ene-styrene or pol ybutadi ene-acrylonitrile; styrene and
acrylonitrile-(or methacrylonitrile) on pol ybutadi ene and copol yners

t hereof ; styrene and nal ei ¢ anhydri de orlsmal ei m de on pol ybut adi ene; 20
sytrene, acrylonitrile and mal eic anhydri de or nal ei m de on pol ybut adi ene;
styrene, acryl orderylenivribel tjutadiere ryotymens. pol ybut adi ene, styrene

and al kyl acryWeg n{@%{fgyaiﬁifsaggypgfy &P, styrene and 25
acrylonitrile on et ropylene/ di ene ter€ ners, styrene and
acrylonltrllea(nﬁﬁﬁﬂ hf i#ybdm?ﬁ%?%5¥¥§ %K%éﬁag%??%ne and

acrylonltrlleecnp@mymgﬁgg/@mﬂaﬁaﬁﬂ@ugqnpsy@amposﬁsiaﬁgIags m xt ures of mnth
t he styrenlc 30 copo Xqﬁrs | di cat ed above itrile %ners are al so
Aekrrd e

useful in the pdf ﬁﬁ%s ¥R B¢ FREaTAvERtFovre e incl ude
honopol yners and copdtgbemersfbased| omi acrykianacids, asatloges such as 35

polynethacrylonigéé}ficpg%yagraé&g%é;&ifb,aci&;iﬁg{ﬁ}fnitriIe/-butadiene

pol yners,
methacrylic acid and ethacrylic acid and esters

thereof may also be used. Such polymers include

10 polymethylmethacrylate, and ABS-type graft
copolymers wherein all or part of the
acrxlohitrile-type monomer has been replaced by
‘an acrylic acid ester or-an acrylic acid amide.
Polymers including other acrylic-type monomers,

15 such as acrolein, methacrolein, acrylamide and
methacrylamide may also be used..

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

20 copolymers, polyvinyl chloride, polyvinyl
bromide, polyvinyl fluoride, polyvinylidene
chloride, chlorinated polyethylene, chlorinated
polypropylene, florinated polyvinylidene,
brominated polyethylene, chlorinated rubber,

25 vinyl chloride-vinylacetate copolymers, vinyl

' chloride-ethylene copolymer, vinyl chloride-
propylene copolymer, vinyl chloride-styrene
copolymer, vinyl chloride-isobutylene copolymer,
vinyl chloride-vinylidene chloride copolymer,

30 vinyl chloride-styrene-maleic anhydride
tercopolymer, vinyl chloride-styrene-
acrylonitrile copolymer, vinyl chloride-butadiene
copolymer, vinyl chloride isoprene copolymer,
vinyl chloride-chlorinated propylene copolymer,

35 vinyl chloride-vinylidene chloride-vinyl acetate



acrylonitrile/alkyl acrylate polynmers, acrylonitrile/alkyl

nmet hacryl at e/ but adi ene pol yners, and various ABS conpositions as 5 referred
to above in regard to styrenics. Polyners based on acrylic acids, such as
acrylic acid, nethacrylic acid, nmethyl methacrylic acid and ethacrylic acid
and esters thereof may al so be used. Such polyners include 10

pol yrret hyl net hacryl ate, and ABS-type graft copol yners wherein all or part
of the acrylonitrile-type nononer has beas replaced by an acrylic acid
ester or an acrylic acid amide. Polyners including other acrylic-type
mononers, 15 susrcpcymersi vinydt chdoslideracnyiamaid sster

nmet hacryl am de rr% quJe eki:% U%‘i‘i’x 'é?a'l%%‘.’&e ‘[iH%tl‘HlQ;‘ r&lpa)le\g%rls may al so be

useful . These i resins such as or opr ene, or ohydrin
hono- and 20 coﬁ@gﬂﬁﬁmﬁrﬁxﬁﬁwnﬂyFh&ﬂﬁ%QQﬁEeﬁﬂﬂ%FMkﬁﬂ Qﬁ%ﬁnﬁﬁ¥e§xnyV|ny
fluoride, ponV|@ﬂ§diy&@r@hIQwﬂ@i dﬂﬂdyydyﬂgaiglgﬂ&ﬁﬂbaéﬁma chl ori nat ed

bl oF1 ot ed| SubbEOPOImer, A TOResIa AR AR TSR o, Vi nyl
chl ori de- ethylenehmnrﬂqguﬂ V|nyI chlorlde- propyl ene copolyner vi nyl
Chl or 1 de-vi i+ dene itz ety PHeSmS  SRRORA AR 1
anhydri de tercopdiopopolymens anid eorddysteprseret cyrhiloettherss copol yner,
vi nyl chloride- btglﬁ._(ﬁ ene ;ﬁﬂ%lmrene"ig']}ﬂ)co(i@ ,orﬂd:_lﬁ,éﬁﬁg‘re%e &gﬂfg’ymsr ,
10 polypropylene oxide or copolymers thereof with-
" bis-glycidyl ethers:; polyacetals, such as
po;yokymethylene and those polyoxymethylene which
‘contain ethylene oxide as a comonomer;
polyacetals modified with thermoplastic
15 polyurethanes, acrylates or methacrylonitrile
containing ABS; polyphenylene oxXides and
sulfides, and mixtures of prolyphenylene oxides
with polystyrene or polyamides; polycarbonates
and polyester-carbonates: polysulfones,
20 polyethersulfones and polyetherketones: and
polyesters which are derived from dicarboxylic
acids and diols and/or from hydroxycarboxylic
acids or the corresponding lactones, such as
polyethylene terephthalate, polybutylene
25 terephthalate, poly-l,4-dimethylol-cy¢lohexane
" terephthalate, poly-2(2,2,4(4-hydroxyphenyl) -
propane) terephthalate and polvhydroxybenzoates
as well as block-copolyetheresters derived from
polyethers having hydroxyl end groubs.
30 Polyamides and copolyamides which are
derived from diamines and dicarboxylic acids
and/or from aminocarboxylic acids or the
corresponding lactams, such as polyamide,
4,polyamide 6, polyamide 6/6, 6/10, 6/9, 6/12 and
35 4/6, polyamide 11, polyamide 12, aromatic



vinyl chloride-chlorinated propyl ene copol yner, 35 vi nyl

chl ori de-vinylidene chloride-vinyl acetate 16 tercopol yner, vinyl

chl oride-acrylic acid ester copolyners, vinyl chloride-maleic acid ester
copol ynerls, vinyl chloride-nmethacrylic acid ester copolyners, vinyl
chloride-acrylonitrile 5 copolynmer and internally platicized polyvinyl
chlorjde. Other useful thernoplastic polyners include honopol yners and
copol ymers of cyclic ethers, such as poké Ikylene gl ycol s, polyethyl ene
oxi de, 10 pol ypropyl ene oxi de or copol ynmers thereof with bis-glycidyl

et hers; pol yacet@%n f&@s t?é’iﬁ(é’é %tggﬁgéﬁsgﬁfoﬁ h‘?al Sg%%/é)%é(rret hyl ene

whi ch contain et € oxl as a conbnoner ed with
t-her nopl astic 15:11a1pmg/mmd I“@ﬂhmlc ams/datmlmmn@cﬁamg@mdrtmncont ai ni ng

ABS; ol ypheny! enecaid dep1ael i geSandnss shitta eac bz paapheny! ene

oxi des with pol ystyrene or pol yam des; pol ycarbonates_and
po}yester-caftunﬁﬁ%ﬁEhEkﬁ¥%%l?%h@sanéoppth%m?%%ﬁe?%u?*%ﬁk%m%ﬁdas

_pol yet her kets)neanodij:@il@pj VESTE eé,sam@]_@hp@];y gesjyed from di carboxylic acids

and di ol s and/ or fro :ﬂvgﬂﬁg bqg c aC|dﬁtor t he correggg&ﬂhpg

| act ones, such a¥f TRy %ﬁ?h%?%?@ Dol 9BLEs ¥heP

t er epht hal at e, gﬂiqnﬂéh@llmﬂmytmumm@heagnhetesem hal Baether

p0|y_2(2’2’4(4’r95g6&9“§ﬂ%9X$%_th¢ aforementioned polyvamides with
polyolefins, olefin copolymers, ionomers or

10 Ehemically bohded‘or grafted elastomers; or with
polyethers, such as for instance, with
polyethylene glycol, polypropylene glycol or
polytetramethylene glycols and polyamides or
copoclyamides modified with EPDM or ABS may be

15 used.

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

20 terephthalate, polyphenylene ether homopolymers
and copolymers, polystyrene, high impact
polystyrene, polycarbonates and ABS-type graft
copolymers and mixtures thereof being

. particularly preferted.

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

1. Antioxidants

30 - 1.1 Alkyvlated monophenols, for example:
2,6-di-tertbutyl-4-methylphenol, 2-tert-butyl-
4,6-dimethylphenol, 2,6-di-tert-butyl-4-
ethylphenol, 2,s-di-tert-but&l-4-n-butylphenol,
2,6-di-tert-butyl-4-isobutylphenol, 2,6-

35 dicyclopentyl-4-methylphenol., 2-(alpha-



propane) terephthal ate and pol yhydroxybenzoates as wel | as

bt ock- copol yet heresters derived from pol yet hers havi ng hydroxyl end groups.
30 _Pol yam des and copol yan des which are derived from di am nes and
di car boxytic acids and/or from am nocarboxylic acids or the correspondi ng

| act ans, such as pol yam de, 4, polyam de 6, polyam de 6/6, 6/10, 6/9, 6/12
and 35 4/6, polyam de 11, polyamde 12, aromatic 17 pol yam des

obt ai ned- by condensati on of m xyl ene, diam ne and adi pi c acid; pol yam des
prepared from hexanet hyl ene di-am ne and &8ophthalic or/and terephthalic
acid and optionally an elastoner as 5 nodifier, for _exanple poly-2,4,4-

tri net hyl hexamet Rgtayd cyedopeena) afi §e IdrefdvoRenieny?&1éii-sopht hal ani de

may be useful. Fuckhgecyara-merhy1phehbe ,akquergnt i oned pol yam des with
pol yol efins, olefin copoly | Qnoner.s qr I.cgl |y bonded or

grafted el ast onef S C¥FL gg% f he s?’gﬁéﬁ%%§’%h ghﬁ "ance, with
pol yet hyl ene gl ymelthoggimerhyiyhenelgl ycol or polytetramethyl ene glycols and
ol Yol ef | n, “Hol yal kyl ané ter SpAgcel MYoERdBonREy TR dkalibpe 00 ¢
resins, and mi xt @nésdihdesst-baty lmdraeghokyphenolni 2h Spdiydemt-ene,
pol ypropylene, pelyginy®quinone, 2,5-di-tert-amyl- '
hydroquinone, 2,6-diphenyl-4octadecyloxyphenol.
1.3 Hydrdxylated thiodiphenyl ethers, for

10 example, 2,2'-thio-bis-(6-tert-butyl-4-

- methylphenol), 2,2’-thio-bis-(4-octylphencl),
_4,4;thio-bis-(6-tert-butyl-3-methylphenol), 4,4'-
thio-bis- (6-tert-butyl-2-methylphenol).

1.4 Alkylidene-bisphenols, for example,

15 2,2’ -methylene-bis- (6-tert-butyl-4-methylphencl),
2,2'-methylene~bis-(6-tert~butyl-4-ethylphenol),
2,2’ -methylene-bis- (4-methyl-6- (alpha- |
methylcyclohexyl (phenol), 2,2'-methylene-bis-(4-
methyl-6-cyclohexylphenol), 2,2'-methylene-bis-

20 (6-nonyl-4-methylphenol), 2,2’-methylene-bis-(6-
nonyl-4-methylphenol), 2.2'-methylene-bis-(6-
(alpha-~methylbenzyl) -4-nonyvlphenol), 2,2'-
methylene-bis-(6-(alpha,alpha-dimethylbenzyl) -4-
nonyl-phenol). 2,2'-methylene-bis-(4,6-di-tert-

25 butylphenol), 2,2'-ethylidene-bis-(6-tert-butyl-
4-isobutylphenol), 4,4'—hethylene-bis-(Z.G-di-
tert-butylphenol), 4,4°'-methylene-bis-(6-tert-
butyl-2-methylphencl), 1,1-bis-(5-tert-butyl-4-
hydroxy-2-methylphenol)butane. 2,6-di-(3-tert-

30 butyl-5-methyl-2-hydroxybenzyl) -4-methylphenol,
1,1,3-tris-(5-tert-butyl-4-hydroxy-2-
methylphenyl)butane, 1,1-bis-(5-tert-butyl-4-
hydroxy-2-methylphenyl) -3-dodecyl-mercaptobutane,
ethyleneglycol-bis-(3,3,-bis-(3'-tert-butyl-4’'-

35 hydroxyphenyl) -butyrate) -di- (3-tert-butyl-4-

Id



20 t er epht hal at e, pol yphenyl ene et her honppol yners and copol yners,
pol ystyrene,
copol ymers and m xtures thereof being particularly preferred. 25
resulting stabilized pol yner conpositions of the invention nmay optionally

al so contain various conventional additives, such as the follow ng:
Anti oxi dants 30
2,6-di-tertbutyl

hi gh i npact pol ystyrene,

1.1 Al kyl at ed nonophenol s, for exanpl e:
-4-nethy|pheno|, 2-tert-pgtyl- 4,6-dinmethyl phenol,

2,6-di-tert-butyl-4- ethyl phenol, 2,6-di-tert-butyl-4-n-butyl phenol,

2,6-di-tert- butyhyérb§9bgtﬁbﬁh?m

2- (al pha-
oct adecyl -

met hoxynet hyl phepatyl54-methylphenyl) Aelrwphtthdllayer.oqui nones,

pol ycar bonates and ABS-type graft

1.

The

hen§1$ dse cl@b@ﬁ%h@ﬂéﬁb¥|di=WBthy|pheno'

R TR o e T

215 “tert-amyi - yatodu RBREY ooBRREER | R PR iR

Hydr oxyl at ed5t hi bdiphéAyb-dih&est-butylo4- h&ﬂamp&benzyl) 4 6-

2. 2' -t hi o- bi s- (6 t pyl B
2 2'3th|8 bi 5. E4t%§?§FHﬁ&¥EP?en§E BYERASRS i -cere- OBy s

4,4" -

10

15

20

25

30

35

o- bi's-
ydroxybenzyl)sulflde, isooc yl 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-

_butyl-3-hydroxy-2,6-dimethylbenzyl)isocyanurate.

dioctadecyl 3,5-di-tert-butyl-4-hydroxybenzyl-
phosphonate, calcium salt of monocethyl 3,5-di-
tért-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-hydroxyanilino)-s-triazine, octyl-N-(3,5-
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,
dietﬁyleneglycol, octadecanol, triethyleneglycol,
1,6-hexanediol, penta-erythritol,
neopentylglycol, tris-hydroxyethyl isocyanurate,
thiodiethyleneglycol, di-hydroxyethyl oxalic acid
diamide.

1.8 Esters of beta-(5-tert-butyl-4-hydroxy-
3-methylphenyl) -propionic acid with monohydric or
polyhydric alcohols, for example, mgthanol.
diethyleneglycol, octadecanol, triethyleneglycol,
i,G-hexanediol. pentaerythritol, neopentylglycol,

1.3

for exanpl e,

nethylphenol)



thio-bis-(6-tert-butyl-2-methyl phenol). 1.4 Al kyl i dene- bi sphenol s, for
exanpl e, .15 2,2 -nmet hyl ene-bis-(6-tert-butyl -4-nmet hyl phenol ),

2,2 -net hyl ene-bi s-(6-tert-butyl -4-ethyl phenol),

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

2, 2' - et hyl ene- bi s- (4- net hyl - 6- cycl ohexyl phenol ), 2,2'-nethyl ene-bis- 20
(6-nonyl - 4- met hyl phenol ), 2,2'-net hyl ene- bi s-(6- nonyl-4-nethy|pheno|),
2,2 -net hyl ene- bi s- (6- (aIpha-nethylbenzyh)-4-nony|pheno|), 2,2 -

met hyl ene- bi s- (6- (al pha, al pha-di net hyl benzyl ) -4- nonyl - phenol ).

2, 2' - met hyl ene- bitsri(shorditostys tthy 125 sodyanud ndtsnol ) ,

i i ﬁé?%ly: gﬁgebﬁirﬁ(éj%ﬁﬁfer%%@%o yld%hq@a%%w@ﬁ °’§%1‘r°enae°’b| s-(6-tert-
but yl - 2- net hyl pheligmidel. 1-bis-(5-tert-butyl - 4-

hydr oxy- 2- met hyl phenolq byt afrers . & Hedad (tSirtEér@-%utyl 4-hydroxy-
but.yl - 5- et hyl - 2- hydr gxybenzyl ) - 4- net hyl phenqo]
1,1,3-tris-(Rterd: lanwaﬁ o@x@lw%ﬁ%m%a&m-or

1,1-bis-(5-tert- WthdriWCHmﬁh@tﬂt&)dp,hﬁﬂyﬂﬁ e tlogtesy) - mer capt obut ane,
et eneal ool b el frabh bt ¢ dsyddr, Rtecnylone
hydr oxy- 5- nethy1pyk¥qdb cﬂL@Kﬂexnnudxblyupenhadéythritol.
(3" -tert-butyl - %; h#@%y]t b@{lg%hé, ,ﬁ;
butyl -4-neth Ipheny erep enz cOo ounds for exanpl e,
1,3,5- 5 trisd (3, 5%3!4@#3%& yﬂhmdwmmw‘:@l-ﬁl N‘»N‘ _
bls(hydroxyethyl) oxalic acid diamide.
_ 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) -

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

2. UV absorbers and light stabilizers.

20 2.1 2-(2'-hydroxyphenyl)-benzotriazoles,
for example, the 5'methyl-,3'5°’-di-tert-butyl-
,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’-

25 octoxy.3’',5'-ditert-amyl-3’',5'-bis-(alpha, alpha-
dimethylbenzyl) -derivatives.

2.2 2-Hydroxy-benzophenones, for example,
the 4-hydroxy-4-methoxy-,4-octoxy,4-decloxy-,4-
dodecyloxy-,4-benzyloxy,4,2’,4’-trihydroxy-and

30 2'hydroxy-4.4'-dimethoxy derivative.

2.3 Esters of substituted and
unsubstituted benzoic acids for example, phenyl
salicylate, 4-tert-butylphenyl-salicilate,
octylphenyl salicylate, dibeﬁzoylresorcinol, bis-

'35 (4-tert-butylbenzoyl) -resorcinol, '



. trimethyl benzene, bis-(3,5-di-tert-butyl-4- hydr oxybenzyl ) sul fi de, isodctyl
3,5-di-tert- butyl-4-hydroxybenzyl - mercapt o-acetate, bis-(4-
tert-butyl-3-hydroxy-2, 6-di met hyl benzyl)dithiol- 10 t er epht hal at e.
+1,3,5-tris-(3,5-di-tert-butyl-4- hydroxybenzyl)isocyanurate.
1,3,5-tris-(4-tert- butyl-3-hydroxy-2, 6-di nethyl benzyl)isocyanurate,

di octadecyl 3,5-di-tert-butyl-4-hydroxybenzyl- phosphonate, calciumsalt of
nmonoet hyl 3, 5-di- 15 tert-butyl -4-hydr @lybenzyl phosphonate, 1, 3, 5-
tris-(3,5-dicyclohexyl-4-hydroxybenzyl) isocyanurate. .1.6
Acyl ami nophenol s behzoybragdreindl hydrdoxdi-1 tanrt douty - rhenvlds . 5-
4- hydr oxy-steari ¢.2 _'q¥ mjJ Q%Qk_- Y. B Eb(3, 5-tert -
but yl - 4- hydroxya(rslilll |Q-'r(1eor)1'-'as(H |yiiaz4| ne, ré%g[y - z%%és’%ér{@ ey
di-tert-butyl-4- Bydr@wmemﬁnquwﬂmm&.owbﬁn%@s of

bet a- (3, 5-di -tert-buty -A-adparpephesd el ONi £1 51 Eydrid- nonohydric or
25 pol yhydri c al cohol's, for, exaq&!e, net hano) , di.ethyl enegl ycol,
oct adecanol , 5tri &et@A-eRERICHIRREN LYl RF LA TR -eersf't?f?i‘%/%l o
_S_GOEegtyl gl yﬁO: : itsrdlo'i:ﬁm_ drefswd_ yd 1 pHeneyarbond €hoxy @itirednnyd eaveid ycol |

I - hydroxyet hyl oxalic¢ acid 30 ]ﬁgianide. 1.8 _F fg' _
beta- (5-tert-but We-tl‘yﬁycﬁ%s&lr-' 32 %ﬁyﬁﬁ%%gg%ﬁg%ﬁ&@r é‘(‘:‘?t W¥h
nonohydric or pologhydmic @cichaiethy lore soeanpde, buky hegssier diatphaenegl ycol ,
oct adecanol . 11 APl -thowy- Srdifafie dela agiperyihritol.

10 -ester, N- (beta-carbomethoxy-beta-cyano-vinyl) -2-
methyl-indoline.

. 2.5 Nickel compounds, for example, nickel
complgxes of 2,2’-thio-bis(4-(1,1,1,3-
tetramethylbutyl)-phenol), such as the 1:1 or 1:2

15 complex, optionally with additional ligands such
as n-butylamine, triethanolamine-or N-cyclohexyl-
diethanolamine, nickel dibutyldithiocarbamate,
nickel salts of 4-hydroxy-3,5-di-tert-
butylbenzylphosphonic acid monoalkyl esters, such

20 as of the methyl, ethyl, or butyl ester, nickel
complexes of ketoximes such as of 2-hydroxy-4-
methyl-penyl undecyl ketoxime, nickel complexes
of 1-phenyl—4-lauroyl—5—hydroxy-pyrazole.
optionally with additional ligands.

25 2.6 Sterically hindered amines, for example
bis(2,2,6,6-tetramethylpiperidyl) -sebacate, bis-
(1,2,2,6,6-pentamethylpiperidyl) -sebacate, n-
butyl-3,5-di-tert-butyl-4-hydroxybenzyl malonic
acid bis(1,2,2.,6,6,-pentamethylpiperidyl)ester,

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

35 tris-(2,2,6,6-tetramethylpiperidyl) -



.20 tris-hydroxyethyl isocyanurate, thidiethyleneglycol, dihydroxyethyl
oxalic acid diamde. 1.9 Esters of beta-(5-tert-butyl-4-hydroxy- 5

3- et hyl phenyl ) propionic acid with nono-or polyhydric alcohols, e.g., with
-met hanols di et hyl ene glycol, octadecanol, triethylene glycol,

1, 6- hexanedi ol , pentaerythritol, neopentyl glycol, tris(hydroxyethyl) 10

| socyanurate, thiodiethylene glycol, N, N bis(hydroxyethyl) oxalic acid
diam'de. 1.10 Anmi des of beta-(3,5-di-teet-butyl-

hydr oxyphenol ) - propionic acid for exanple, NN -

di - (3 5 di -tert mmem@@memqmmmﬁ )2 61,5 - tetamithgA en- di ani ne,

N, N -di- (3, 5-di YRRsnd elplV?| enedi am ne,
N, N -di- (3, 5-di -t-gsrt %Ufé%h pacl gj%}; phen(ylﬁé(;g: onylng%riﬁﬁ%wncie 2. W

absorbers and | ik’ %&eﬁﬁ#ﬁbﬂﬁ

2-(2 -hydroxyphmﬁaﬁ@iﬁﬂﬁiﬁéﬁmoﬁ@r exaigy amides include
5 nmethyl-,3 5" - ert

t
.5 -tert-butyl -, QV ﬁ?ﬁ¥£$%g#%§rQﬁﬁ&Wﬁﬂtﬁﬁ%ﬂ)thgered amines, such

chloro-3',5" -di -d&rdt bW drdeyeid 2,6 $-ttmttramethylpiper1d1n 4-

byl G S 1 Flalil 7. Eecramecnyio-
di et hyl benzyl ) - bbnzax&pumsrlleeQ lﬁnuanK jbﬁhéhdﬁggramgﬁhg&anp|e the

4- hydr oxy- 4- met hpx - FL PXYs Dy d
dodecyl oxy-, 4- beﬁ y?oiygf %é 9 -tr|% drox fgﬁﬁ 30

2' hydr oxy- 41q die ¢@g9n§mpy¥@%y}ﬂplperd1ne. and N- (1-hydroxy-
2,2,6,6-tetramethyl-piperidin-4-yl) -

eps;loncaprolactam.
- 2.7 Oxalic acid diamides, for examples.
4,4'-dioctyloxy-oxanilide, 2,2'-di-octyloxy-

15 5°,5'-di-tert-butyloxanilide, 2,2'-di-dodecyloxy-
5',5'di-tert-butyl-oxanilide, 2-ethoxy-2’'-ethyl-
oxanilideh'N,N’-bis(3-dimethylaminopropyl)-'
oxalamide, 2-ethoxy-5-tert-butyl-2'-
ethyloxanilide and its mixture with 2-ethoxy-

20 2'ethyl-5,4-di-tert-butyloxanilide and 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'’-

25 salicyloylhydrazine, N,N'-bis-
salicyloylhydrazine, N,N’-bis-(3,5-di-tert-butyl-
4-hydrophenylpropionyl) -hydrazine,
salicyloylamino-l,2,4-triazole; bis-benzyliden-
oxalic acid dihydrazide. _

30 4. Phosphites and phosphonites, for
example, triphenyl phosphite, diphenylalkyl _
phosphites, phenyldialkyl phosphites, tris(nonyl-
phenyl)phosphite, trilauryl phosphite,
trioctadecyl phosphite, distearyl pentaerythritol

35 diphosphite, tris(2,4-di-tert-



2.3 Esters of substituted and unsubstituted benzoic acids for exanple,
phenyl salicylate, 4-tert-butylphenyl-salicilate. octyl phenyl salicylate,
di benzoyl resorcinol, bis- 35 (4-tert-butyl benzoyl)-resorcinol, 21
benzoylresorcinol,'2;4-di-tert-butyl-phenyl-3,5-

di -tert-butyl - 4- hydroxybenzoat e and hexadecyl -

3,5-di-tert-butyl -4-hydroxybenzoate. 2.4 Acryl ates, for exanple,

al pha-cyano- 5 beta, beta-diphenylacrylic acid-ethyl ester or isooctyl
ester, al pha-carbonet hoxy-cinnanmic acid 2®thyl ester,

al pha- cyano- bet a- net hyl - p- met hoxy- cjinnam c acid nethyl ester or_butyl
ester, al pha- carbenkphenylhphesbbiyeci dharPdesyldpreptagryYEdriteter,

N—(beta car borret hoxy, fe&YaRPs 2n1L312tegeLhyl-|ndoI|ne 2.5 Nickel
conpounds, for é@ﬁ? ?QﬁﬁnFcK ! I, 0- bIS(4 (1,1,1, 3-

tetranethylbutyIQuEﬁEHB?FYlEﬂﬁﬂtégPYﬁgrit?l %l?h?s?g Ceconpl ex, optional Iy
wi th ?dﬂ'“f’”ah trﬁéﬂéfrfyCboﬁblﬁihutrhpﬁbspgitél,ehhﬂgol am ne- or | |
N—cyc ohexy i et hanol anmine, _ni ckel dibu L.t hi,gcar,b. Lckel salts
of 4-hydroxy?23, 5t ?E%F?5b§f9+5§ﬁ£5rgHg¥Eﬁ ﬁPXHégrg n%gg%%Eyﬁeggters such
20 as of the néibhbsphrohyte.or butyl ester, nickel conplexes of ketoxines

s O 2y o 0XY 4 BBl RENKLUAAGEYS X Hhe e HBmpll etk BscaaEp! exes of
1- phenyl - 4- l.aur oyl - ydroxy-p

of betathlodlproplonlc acid, for example the
lauryl, stearyl, myristyl or tridecyl esters,

10 mercaptobenzimidazole or the zinc salt of 2-
mercaptobenzimidazole, zinc-
_dibﬂtyldithiocaramate, dioctadecyldisulfide,
pentaerythritoltetfakis-(beta—dodecylmercapto)-
propionate.

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

7. Basic co-stabilizers, for example,

20 melamine, polyvinylpyrrolidone, dicyandiamide,
triallyl cyanurate, urea derivatives, hydrazine
derivatives, amines, polyamides, polyurethanes,
alkali metal salts and alkaline earth metal salts
of higher fatty acids, for example, Ca stearate,

25 calcium stearoyl lactate, calcium lactate, Zn
stearate, Mg stearate, Na ricinolea;e and K
palmitate, antimony pyrocatecholate or zinc
pyrocatecholate. _

8. Nucleating agents, for example, 4-tert

30 butylbenzoic acid, adipic acid., diphenylacetic
acid. '

9. Fillers and reinforcing agents, for
example, calcium carbonate, silicates, glass
fibers, asbestos, talc, kaolin, mica, barium



-optionally with additional |igands. 25 2.6 Sterically hindered

am nes, for exanple bis(2,2,6,6-tetranethyl pi peridyl)-sebacate, bis-

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

‘butyl -3,5-di-tert-butyl -4-hydroxybenzyl mal onic acid

bis(1, 2,72, 6, 6, -pentanet hyl pi peridyl)ester, 30 condensati on product of

1- hydroxyet hyl -2, 2, 6, 6- tetranethyl -4-hydroxy-pi peridine and succinic acid,
condénsation product of N;N-(2,2,6,6- 24 .

t et r amet hyl pi peri-dyl ) -"hexanet hyl endi am ne and 4-
tert-octylaninO-auﬁfdtéhlméoal 3xhdest ahdzhydrofbdes, carbon

tris-(2,2,6,6-tetraneth 22 nitrilotriacetate,
tetrakis- (2 2,6, éiFg $F5h2¥8|per|dyl) 1,2, 3,4-butane-tetra-carbonic

acid, 1,1'(1,2- ethanedDyI)Thespteans 5nveet1anemaylplp@rbelﬁ§ﬁ§) Such

am nes |nclude 554y [ h
di (1- hydr oxy- 2, 2 g5§é¥bgg%? p?%e%? ng*gnbg??gggggg?g]nﬁshyzrgxyas

2,2,6, tetrénetﬁyriﬂatbﬁﬁioﬁyﬁhpéﬁlEﬁﬁéyll3h§Hery 2,2,6,6-tetranet hyl -

4-(3,5- i tert b i Wendyhuea 8k welbaekANagRYL o3y XNpiveer di ne; and
N-(1-hydroxy- 2, g be ?htranetg;?rob YlLoBY XNPNP

eridin-4- si | rolactan1 2.7
Oxal i ¢ aci d dlanﬁ&9§nzV3Pmé98 ggop n2n°3F8ct¥ng9e8 gBV@%
2,2' - di -octyl oxybik¥3-NyN- albénzy&amihukybpxepohodee)2 fettiyldd@ecyl oxy-

5, 5di-tert- bUt%me% )|5QE deiggﬁé¥l§mlﬁgﬁy5propanoate),

10 -octadecyl-3-(N,N-dibenzylaminoxy)propanoic acid;

tetrakis (N,N-dibenzylaminoxy) ethyl carbonyl
~oxymethy)methane; octadecyl-3-(N,N-
diethylgminoky)-propanoate: 3-(N,N-
dibenzylaminoxy)propanocic adid potassium salt:

15 and 1, 6-hexamethylene bis(3-(N-allyl-N-dodecyl -
aminoxy)propanoate).

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

20 pigments, hydroxylamines such as R,NOH wherein R
is a C, to Cy alkyl group, such as propyl or
stearyl, optical brighteners, flameproofing
agents, anti-static agents, blowing agents and
thiosynergists such as dilaurythiodipropionate or

25 distearylthiodipropionate.

Polymeric particles may be coated with the
present stabilizer compositions alone or in
combination with other stabilizers for
stabilization of the polymeric material.

30 Particles may be spherical in shape and may be
made by processes such as "Reactor Granule
Technology" as disclosed in P. Galli and J.C.
Halock, The Reactor Granule - A Unique Technology
for the Production of a New Generation of Polymer

35 Blends, Society of Plastics Engineers, Polyolefin



.oxanilide, N, N -bis(3-dinethylam nopropyl)- oxal am de,
2-ethoxy-5-tert-butyl-2'- ethyloxanilide and its mxture wth 2-ethoxy- 20
2' ethyl-5,4-di-tert-butyl oxanilide and m xtures of ortho-and

. par a- net-hoxy-as well as of o-and p- ethoxy-di substituted oxanilides. 3.
Met al deactivators, for exanple, N, N - diphenyloxalic acid diam de,
N-saFicyIaI-N'- 25 sal i cyloyl hydrazi ne, N, N -bis- salicyl oyl hydrazi ne,

N, N “bis-(3,5-di-tert-butyl- 4-hydropherd8 propi onyl)-hydrazi ne,
salicyloylam no-1, 2, 4-tri azol e, bis-benzyliden- oxalic_acid dihydrazide. 30
4. Phosphites dhel pHYRINATIQRAL (CANESERRFR F?P?Bﬁ%ﬁy?4p%33ph?¥

di phenyl al kyl phagphid Qﬁsdﬂi'tﬁéé/d dir@'ﬂ@dr@i@éﬂhl é€saltrusgnonyl -
D DS ¥y dd 44l FLRE R o S BBECYLaBUOSEALL S, gt cary!
butyl phenyl) phoﬁhéﬂcaﬂllw@Mmﬁemﬁ@e?qlmleﬁindl phsuedi t e, '
Sorbi tol 111 SholiRaRBdtIaY., ) FEEH S5 Mot 'hs EnPaREPRL LELLERA' C1 -
tetraki s(2, 4- di -hereimhy | rekexende 4' bﬁpﬁbﬂ%@eﬁ@rmaEﬁGEpNGﬂlb@ 5.
Per oxi de scaveng&fﬁl eyl Q%ﬁor@siféél@f ﬁg{:gghtgghp{,ggl onic acid, for
exanpl e the |aur st ear rist or tridecyl esters,
systems Sultable commerc1al processes are known
by the trademarks: Spheripol, Addipol and
10 Spherilene. '
Olefin polymers may be produced by
polymerization of olefins in the presence of
'Zieéler-Natta catalysts optionally on supports
such as but not limited to Mg Cl,, chromium salts
15 and complexes thereof, optionally supported on
Silica or other materials. They-may also be
produced utilizing catalysts based on
cyclopentadiene complexes of metals typically
complexes of Ti and zZr.
20 Consistent with the invention, the amorphous
"stabilizer compositions of the invention may be
added to the polymer at any time.prior to or
during fabrication into articles and may be
combined with the polymer by any of a variety of-
25 means known in the art, such as by preblending or
by being fed airectly into fabrication equipment.
The following examples illustrate the
present invention.
Examples:
Phos 1 H



. 10 mercaptobenzi m dazole or the zinc salt of 2- mercaptobenzi m dazol e,
zinc- dibutyldithiocaramate, dioctadecyl disulfide,
pentaerythritoltetrakis-(beta-dodecyl mercapto)- propionate. 15 6.

- Pol yam de stabilizers, for exanple copper salts in conbination with iodides
and/ or phosphor us conpounds and salts of dival ent manganese. 7. Basic
co-stabilizers, for exanple, 20 nelam ne, .polyvinyl pyrrolidone,

di cyandi am de, triallyl cyanurate, urea ggrivatives, hydrazine derivatives,
am nes, polyam des, polyurethanes, alkali netal salts and al kaline earth
met al salts of hpgber2fatty oexanpl e, Ca stearate. 25 cal ci um
stearoyl lactate, calciuml Zn st%-rgte MLs @ ate, Na ricinoleate
and K palmtate, antinony pyrocatfchol ate~or zinC py at echol ate. 8.

Nucl eati ng agents, for exanple—4-t 030 butyl benz¥i c acid, adipic acid,
di phenyl acetic acid. 9. Fillers and reinforcing agents, for exanple,

cal cium carbonate, silicates, glass flbers asbestos, talc, kaolin, mca,
bari um 24 sul Phes, 3net al s/amtOhydr oxi des, &arhon bl ack and
graphite. 10. The presen iyn may aI o be g @

Phos 4

. 0.
A
_ 0.//’
Phag 5 0 _
o~
~ X >
0
Phos 6 o]
~N
~ -——-0-—{::>
: :x<:::o’//
Phos 7 . 0
X >0+
. 0

The Examples set out the half-life of phosphites
in films pressed from a polypropylene resin
composition containing 1% by weight of the
respective phosphite. Half-life was measured at
5 the time to 1/2 depletion of the initial
phosphite loading upon exposure of the film to a
temperature of 60°C and a nominal relative
humidity of 75%. It is believed that degradation
of the phosphite in the film was due primarily to
10 hydrolysis of the phosphite. Phos 5 illustrates
the phosphites of the present invention and their
results are shown in example 1. Examples A, B,



in conjunction with aminoxy propanoate 5 derivatives such as

met hyl - 3- (N, N- di benzyl am noxy) propanoat e; . et hyl - 3- (N, N-

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

bi s(3- N, N-di benzyl am noxy) proponoate); nethyl-(2-

(met hyl ) = 3(N, N-di benzyl am noxy) propanoate); 10

oct adecyl - 3- (N, N-di benzyl am noxy) propanoi ¢ acid; tetrakis

(N, N-di benzyl anmi noxy) et hyl carbonyl oxyngghy) net hane; octadecyl -3-(N, N-
di et hyl am noxy) - propanoate; 3-(N, N di benzyl am noxy) propanoi ¢ acid
potassiumsalt; &5 pand %, - hesasBhnprhrare vl ekampied | yITHE dodecy!
anlnoxy)propanoat

. 11 addi t.i ves, for exa ci ers
epoxi di zed vegetﬁahétbyﬁs}ssﬁeﬂpﬁgng 8xﬁ§F?e§°§8§%§'ﬁﬁJ§éEH %ants,
enmul sifiers, 20 ppmgnantstheydndxykancoésrswekcasiddr r [Thehgadiyme® i s a

[orr] to lerr] aliybigr QUPeyBUCRBS-RORY cBori! Siud upRliGAl (g ot ener s
fl ameproofi ng agen atrcragents g agents ‘a hi"0syner gi sts
such as d|IaﬁrytMhedﬁﬁéopmohagbtoﬁrza adMsme;ﬁﬂuﬂh:o@appop|&ndeé Pol ymeric

particles may bey ?ﬁ ng Yol a t?ﬁtp%ﬁﬁgnﬁnik§@aﬁ‘Qﬂéd§¥ﬂ¥“ﬂ65£ﬂ§ alone or

in conbination w ofher stabilizers for stabilization of the polyneric
material. 30 PattAcEes AaptpacsphErmcihe AighdpSbrFaalisidliade by

processes such aiesBe%ﬁhﬁrlcﬁﬁBHbe The toi%&hwﬁfﬁhé Sl yescl osed in P
Gl li and J.C Hal ock he Reactor nul e - Unl3§$ gg@?n0lg§¥ for the
Production of a ﬁéwpéﬁnéFaFFSﬁrGF P&P%népe3§ ABIEH Pl astics
Engi neers, Rol yoieBier (delta YI) is calculated. Samples that

fail the UV yellowing test will have a delta

YI>5, typically in the 20-40 range. Samples that

pass the UV yellowing test will have delta YI<S5,

typically in the 0-2 range.



.25 11l International Conference February 24-27, 1991 and as disclosed in
Pedrazzeth et al. U S. 4708979 entitled Process for the Stabilization of
Spherically Polynerized Pol yol efins i ssued 5 Novenber 24, 1987 both of

- which are disclosed herein by reference. Particle formati on may be achieved
by support Ziegler-Natta Catal yst systens. Suitable comercial processes
are known by the trademarks: Spheripol, Addipol and 10 Spherilene.” Aefin
pol yfrers may be produced by pol ynerizathgn of olefins in the presence of
Ziegler-Natta catalysts optionally on supports such as but not limted to
My [err], chromumsalts 15 and conphkgxgszt hereof, optionally supported
on Silica or other materials. They-may also be produced _utilizing catalysts
based on cycl opent adi ene conpl exes of netanlfﬁpically Pbﬁblexes of Ti and

Zr. 20 Ceramphent W phokheyibavent i ongai/lse anonphovsriggabili zer

conpositions of t I nventi may be added tq the poly at any time prior
ta or during fabrigation in?goﬁrﬁicles and y be conb?ﬁ%ﬁ with the polyner
by any of a varietg of 25 Pheagn2 known in tBe art, suldesas by prebl endi ng
or by being fed directly in% Eagrication eaqipnent. Thegf ol  owi ng exanpl es
illustrate the pregent i nvent1on. :

D

Phos 4 22 Yes
1 Phos 5 37 No ,
E Phos 6 2 No
F Phos 7 12 Yes

Note the greater hydrolytic stability of the
‘phosphites of the present invention over the
comparative phosphites. Also note the resistance
of Example 1 to U.V. yellowing. Table II

5 illustrates the high boiling point of the
degradation phenolic of Example 1. The data
herein demonstrates the improved properties and
combination of properties of the phosphites of
the present invention. The diol of the phosphite

10 of the present invention provides enhanced _
hydrolytic stability over the lower molecular
weight diols of Phos 6 and Phos 7 (compare Phos 5
with Phos 7). '

The above examples show the superior'

15 performance and properties of Phos 5 over the

comparative phosphites.

Table IT
Phenolic Boiling Point
HO 230°C

HO @-&— 235°C



‘Exanpl es: Phos 1 [err] 26 Phos 2 [err] Phos 3 [err] Phos 4 Phos5 [err]
Phos 6 [err] Phos 7 [err] The Exanples set out the half-life of phosphites
in filnms pressed froma pol ypropyl ene resin conposition containing 1% by
‘wei ght of the respective phosphite. Half-life was nmeasured at 5 the tinme
to 1/2 depletion of the initial phosphite |oading upon exposure of the film
to a fenperature of [err] and a nonminal relative humdity of 75% It is
bel i eved t hat degradation of the phosphiég in the filmwas due primarily to
10 hydrol ysis of the phosphite. Phos illustrates the phosphites of the

present invention and their resulds,13 & 5hQWhdgexanple 1. Exanples A B,

Phenolic ' Boiling Point
HO —©— 237°C
HO —@-{— 263°C
‘ HO —@-{- 278°C

The examples below show the .superior
performance of amorphous solid phosphite
compositions over comparative compositions.

Example G was a crystalline state of Phos 5.

5 Example 3 was Phos £ is a glass émorphous state.
Example 5 was an amorphous melt blend of 99 wt%
Phos 5 and 1 wt%. Tinuvin 770 Bis(2,2,6,6,-tetra-
methylpiperidyl)sebacate. Example 4 was an
amorphous melt blend containing 99 wt% Phos 5 and

10 1l wt% trioctyl amine. Example 2 was an amorphous
melt blend (solid form) cdntaining 99 wt % Phos 5
and 1 wt% 1,10-diaminodecane. Note the superior
performance of Example 2 over Examples 5 and 4.
Note the superior performance of Example 3 over

15 Example G and further note the superior
performance of Examples 5 and 4 over Example G.
The samples were exposed to 75% nominal relative
humidity at room temperature (approx. 70°F) for
extended periods of time, and these various

20 levels of hydrolytic stability are evidenced by



-27 C, D, E & F. are conparative exanples. The additive is conpounded into

pol yner at 5000- 10000 ppm and the initial color recorded. The pol yner
sanple is then exposed to short wave UV light (as 5 the 254 nmmlight from
"a Mneralite[err] Lanp. Model UVGA.-5) for a set tinme interval (usually 10
mn.) at a set distance fromthe light source (usually less than 1 inch).
The cpl or of the polymer sanple is recorded and the change in yell owness 10
index (delta YlI) is calculated. Sanplesighat fail the UV yellow ng test
will have a delta YI>5, typically in the 20-40 range. Sanples that pass the
WV yel | ow ng t espertéht hweibghe! gairylwbrht yipe chower i petdendagesanfe. 28

Table 1t 1/2 Qe%gh%la%igkggﬁéeg}veghfév%¥g§f2expos&9§y§l%% Yellomjng A

Phos 1 . _ Yes
C Phos 3 evidencing2higher levelsgjocd hydrolyehossiiability. 22
Yes 1 Phos 5 37 No E Phos 6 <2
No- F Phos 7 12 Yes Note the greater hydrolytic

stability of the phosphites of the present invention over the



<conparative phosphites. Also note the resistance of Exanple 1 to U. V.
yellowing. Table Il 5 illustrates the high boiling point of the

degr adati on phenolic of Exanple 1. The data herein denbnstrates the

i nproved-~properties and conbination of properties of the phosphites of the
present invention. The diol of the phosphite 10 of the present invention
provi des enhanced hydrolytic stability over the | ower nol ecul ar wei ght

di ol s of Phos 6 and Phos 7 (conpare Phos 5 with Phos 7). The above exanpl es
show -t he superior 15 performance and properties of Phos 5 over the

conpar ati ve phosphites. Table I1 Phengllc . Boiling Point HO
2300C HO _ 2350C 29 Table Il (cont'd) Phenolic
Boi | i ng Poi nt HO [err] ' 2370C HO

[err] HO 2690C. HO . 2780C The

exanpl es bel ow show the superior performance of anor phous solid phosphite

conposi ti ons ové? gorg)ag;ag vg an@o;ﬂtﬁor@ <b@ng e<CAwe§ &L cCystalline |

stateofPhosS 22 22 2 a2 2
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-5 Exanpl e -3 was Phos 5 is a glass anorphous state. Exanple 5 was an

anor phous nelt blend of 99 wt % Phos 5 and 1 wt % Ti nuvin 770
Bis(2,62,6,6,-tetra- nethyl piperidyl)sebacate. Exanple 4 was an anor phous
melt blerd containing 99 wt% Phos 5 and 10 1 wt% trioctyl amne. Exanple
2 was an anorphous nelt blend (solid form) containing 99 wt % Phos 5 and 1
wt % 1, 10- di ami nodecane. Note the superior perfornmance of Exanple 2 over
Exanples 5 and 4. Note the superior perfornmance of Exanple 3 over 15
Exanpl e G and further note the superior performance of Exanples 5 and 4
over Exanple G The sanples were exposed2to 75% nom nal relative humdity
at roomtenperature (approx. [err]) for extended periods of tine, and'these

various 20 | evel s of hydrolytic stability are evidenced by 30 percent
wei ght gain with the | ower percentages of weight gain at a given | evel of
exposure tinme evidencing higher levels of hydrolytic stability. 31 32
: U € € € € € <«

NN N N NN

X Z 2 2 2 2 =2

B = = = 3% 3% 3

St A A ]

NN N NN N

X 2B 2222

B 3 3¢ 3= = 3 3¢

ol
o
o
o]
4] -
~ N [+ o]
N NN NN
- % . .
- o o
-
Q
=
Q
[}
]
A I - R R o o
NN N N NN
X &2 2 2 =2 2 =2
Bl 3= 3= == = 3= 3¢
N L L L L & &
NN NN NN N
X &2 2 & 2 2 =2
Bl 3 3= 3= 3= 3 3t
1]
HM W N N © v
9 N N -~ N MmO
QO <t W M N O
NN MM oM o



-33 The anor phous form of the phosphite clearly yielded substanti al

i mprovenents in hydrolytic stability over the crystalline form The

anor phous conposition utilizing the aliphatic 5 di am ne exhi bited
'substantital |y superior results over conpositions containing nonoam nes.
Anor phous neans that the material has no apparent crystalline form and can
be readily deternined by conventional x-ray powder diffraction 10

exhi biting no detectable refraction. 3¢4 Cains: | claim 1. An

anor phous sol id phosphite conposition conprising a phosphite of the

fornula: [err] \Ahere'rne[ afnbkph%u%elfa&heéff rt@l@ tdli%éiﬁ}ﬁ.lﬂé @Sty ng of al kyl

groups and [err] .i hos hite co t;o of Caiml
wherein [err] i& ﬁi@ﬁ?l Stan?ﬁélpﬁggg e@ﬁﬁpdgﬁ Qim 1 wherein
sai d conpositi ostabipityesvam &heneryétallAnEhEKumplagme: polynerlc
conposition co 1Sl [ fr 1.0 percent
by -wei ght of an%#c?gg’ﬁ?%‘g %(%T%gg?#fa%h glg'lg i n@nq.'he %Té%nl%%% cgsed on

5 diamine exhibited substant;ally superior results

over compositions containing monocamines.

Amorphous means that the material has no apparent
crystalline form, and can be readily determined
by conventional x-ray powder diffraction
10 exhibiting no detectable refraction.



. the total weight of the conposition. 5. A thernopl astic polynmeric

conposi tion conprising a thernoplastic resin and fromO0.01 to 1. i
Hﬁﬂﬂi o

by wei ght of a phosphite conposition as clainmed in C ai m E“’HBHI
total weight of the conposition. 6. A t her nopl astic pol

conprissikng a thernoplastic resin and from0.01 to 1.0 percent by wei ght of
a phoesphite conposition as clained in Caim3 based on the total weight of
t he tonposition. 7. A thernopl astic conpbsition as clained in aim4
wherein said thernoplastic resin is selected fromthe group consisting of
35 pol yol efi ns, pei8tBEhonates, polyesters, polyvinyl chloride and

pol ystyrenes. 8. 1 egahﬁfnnplastic conposition as claimed in Claim4
wherein said ther ic resin |l ypro ene. A. t hernopl astic
conposi tion as chD di?na@?ﬁPh?ﬂsmﬁ§£é¥np§§¥8h%6%p%%m??%ht%%ﬂs|sts
essentical ly of said theomppiashgcarpsosphitesaf dtipdosphmtibaconposition. 10.
A.thernopl astic conposjtion as clained in Caim9 wherein said [err] is a

tert-butyl group. 11. The anorphous conposition of daim1 wherein said
conposition furt héﬁctré'-ﬁp‘r@esc‘an CHz—O C(CHy) 5

AR

wherein Y! is selected from the group ]
consisting of alkyl groups. and Y? is t-butyl.

2. The phosphite composition of Claim 1 wherein
Y! is methyl. .

3. The phosphite composition of Claim 1 wherein
said composition comprises an amine.

4. A thermoplastic polymeric composition

-comprising a thermoplastic resin and from
0.01 to 1.0 percent by weight of a phosphite
composition as glaimed in Claim 1 based on
the total weight of the composition.

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

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

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



‘al i phatic pol yam ne. 12. The anor phous conposition of Caim1 wherein said
phosphite is present at a |l evel of at |east 50 percent by wei ght based on
‘the total weight of the conposition. 13. The amrphofﬂl‘[ﬁﬂ“’?ﬂlﬂ"ﬂ")ﬂu daim
11 whersin [err] and [err] are each tert-butyl groups'® (AN hous
.conposi tion of Claim11 consisting essentially of said pﬁosphiﬂesand sai d

al i phatic pol yam ne. 15. The anorphous conposition of Caim1 conprising
from80 to 99.9 percent by wei ght of the3phosphite based on the total

wei ght of conposition. 16. The anorphous conposition_of Claim1 conprising
from 90 to 99.8 perceRPLEPLRELBRr BPLYRBTrPABAEAFt cPRAYEELEXSt-he t ot al

wei ght of conpositionpcliviﬁpg aﬁpbgbggsaﬁgnp@gygtggeggsCIain11 comﬁrlsmgI
&fe?g‘h?%} °Cgﬁbgssﬁ{gﬁ?ﬁ REMSLI0Ee1c 2OmBbsiPEoR"SEPRLEnRESEY O the tota

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

Claim 4 wherein said composition consists
essentially of said thermoplastic resin and
said phosphite composition.

10. A thermoplastic composition as claimed in
Claim 9 wherein said Y' is a tert-butyl
group.

11. The amorphous composition of Claim 1 wherein
said composition further comprises an
aliphatic polyamine.

12. The amorphous composition of Claim 1 whefein
said phosphite is present at a level of at
least 50 percent by weight based on the

- total weight of the composition.

13. The amorphous composition of Claim 11

_ wherein Y! and Y? are each tert-butyl groups.

14. The amorphous composition of Claim 11
consisting essentially of said phosphite and
said aliphatic polyamine.

15. The amorphous composition of Claim 1
comprising from 80 to 99.9 percent by weight
of the phosphite based on the total weight
of composition.

16. The amorphous composition of Claim 1
comprising from 90 to 99.8 percent by weight
of the phosphite based on the total weight
of composition.

17. The amorphous composition of Claim 1
comprising from 95 to 99.5 percent by weight
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of the phosphi;e based on the total weight

of composition.



