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ETHYLENE POLYMER COMPOSITIONS

gggk.grg_\md of the Invention

This {nvention is related to the field of ethylene homopolymer
compos Ltioas and ethylene copolymar compositions.

Ultraviolet light has a wave length from about 10 to about 400
nanometexrs., Ultraviolet light tends to dggredn a polymer co:npositim_
into a lass useful composition. ﬂow{vu:. ultzaviolet light can be used
to cure labels and cectain Lypes of printing inks en to peolymer
articles. One of the advantages of using ultraviolet light ﬁo cure
‘these printing inks {s that these printing inks coatain very little
solvent’ in their composition. This promotes the fast curing of thase
priating inks. rurthex.-mors.' this also minimizes the fire hazard that is
usually assocjated with the more conventional solvent-based | printing
inks. However, mors importantly, since there is vsfy little solvent ipn
thease ultraviolet lightecurable, printing inks, they posa less of an
environmental hazard to the atmosphere thanm t.he aore conventional

solvent-based printing imks. This is bac_ausé about 30 to about 60 wt.Z
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2
ot & ecnvent.f.o;ldi ;olvnnn-based printing ink evdporates into the
atmosphere during p:oeesainj.

Polymra can be protected €rom tha harmful affacts of
ult:avioloe light by compounding them with specfally designed
compositions. Usually these compositions are odded to & poelymer as pare
of an additive packsge. These additfive ?ackages are often spacifically
designed for a paxticular polymez, in a ‘particular polymer applicationm,
and in a particular polymer operating envixonment. However, forming
tﬁen additive packages is a highly unpredictable area of polymer

science and engineering.

Suasmary of the Inveption
It was rzecently discovered that -bis(2.6—di-tert-bunylpheny1)

pantaerytbritél. diphosphite (which is a very offective secondary
antioxidant used In many additive paékages 8% a thermsl stgbilizer)
would tend ta turn @ yellow=green color upon Sé"'i".ng subjected to intense
ultraviolat Light; vyer, malogou# compounds would not turn a
yellow-g.fean calor upoﬁ being subjected to the same amount of intense
ultzaviolet light. | R

Hawever, salving this discoloring problem is not as easy as
merely esubstituting & non-color chenging céwpound for
bis(2,4~di-tert-butylphenyl) pentaerythritol diphosphite. This .is
- because of the great expenditures of time and money that can be uqu'i.zad'
for testing & nev edditive package. This is in addition 2o any
requirements that a;':y goveramentsal agoné‘y might require. Consequently,
1t i3 best {f the compounds that aze used in & new additive package
already have governmental approval. It {3 even botter {f tﬂe compounds

used in the now additive package have 8 "good public image". That is,

This Sheet Has Been

LT



3
the public percui%oi the compounds as not being a hazard to tha
environament. ' .

For tha forezoing.roasons, there is a need to fors A nev
additive package that contains bis(2,4-di-tert~-butyliphenyl)
pontaerythritol diphosphite. This new additive packagé, after {t {s
compoﬁndcd vith a polymer composition, sho?ld ninimize the yellow-green
disceloration that is proaoted by ultraviolet light.

It is an object of this invention to provide an cthylene
homcpolymer composition and an ethylene copolymer composition that

. resists ;urning a yallow-green color when subjected to ultraviolst
light.

In sccordance with this invention the ethylane hoamcpolymer
compesition or ethylena copolymer composition comprises (or optionally
oonsisfs eszentially of, or consists of):

(a) bis(2,46-di-tert-butylpheayl) pentaerythritel diphosphite,
in an gmount that is from about 0.0001 but less than 0.30 weight
percent; and (b) at least one color stabilization compound selected
from the group consisting of:

(1) a carboxylic acid compound:
(2) an alcohol compound; and
(3) @ hydroxycarboxylic acid compound;

{n an awount from sbout 0.0001 to about 1 wt.%;
whaerein said weight percents'arc'based on the weight of the ethylena
honmopolyasr or ethylens copolymer. |

Thesa and other leaturzes, aspects, objects, and advantages of
this invention will become better understood with refexence to the

following detailed description of the invention and the clains.
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. .A
ngcgiléd Description of the¢ Invention

The qiﬁylene homopolymer and the athylena copolymer used in
this invention can be produced by any method kunown in tha sart. Suitable
exanples of polymerization proceases and polymerization catalysts can be
found in the following U.S. patents:- 3,152,872; 3.175,?37; 3.203,766;
3,225,023; 3,226,205; 3,242,150; 3,21.8'_.179.; 3,3726,211; 3,622,521: and
3,622,522. '

Ethylene can ba copolymeriéed with any suitable olefin
comonomer. However, it is preferably if the comopomer is a
mono~l~olefin., Suitable examples of mono-l-alefins a:ﬁ propylena,
i-butena, 3-methyl-1-butene, l-pentene, S-methyi-l-pentane;
4-methyl-l-pentene, 1~hexene, 3~-ethyl-l-haxene, 1-heptens, 1-octede,
l-nonege, and 1-decen§. Addit{onally, two or nore olafins c¢an be
copolymerized with ethylene to form a copolymer. Particularly preferred
as a4 comonomer is l-hexene.

"It 48 also preferable if the density of the ethyleane
honopolymer ox ethylene copolymer composition is greater than 0,94 grams
pet cubic ccnfinete:; additionally, it is also preferable if the melt
index is greater than 0.1 grams per ten minutes. The density can be
measuged in accordance with ASTMD-1505 and the melt index can be
medsured in accordance with ASTMD~1238 (FR=190/2.16).

One component of the -ethylene - homopolymer composition or
ethylena copolymer composition 1is bis{2,4~di-tert-butylphenyl)
pentaerythritel diphosphite. This compound is commercially svailable
fron the GENERAL ELECTRIC CORPORATION under the tradename ULIRANOX 626.

This compound hes the following structure:

S —————
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This compound {s known as a secondacy antioxi{dant. Secondary
antioxidants are usually used in conjunction with primary antjioxidants
to increase tlm- thermal stasbility and coler stability of a polymex
campositien. _ | '

The amount of bis(2,4-di-tert-butylphenyl) pentsarythritol
diphosphite to use lin the ethylene homopolymer oz ethylene cogolymer
conpéattion is from about 0.0001 but less than 0.30 weight percent; it
is preferably, however, 1f the amount used is from about 0,001 to sbout
9.025 weight percent. These weight percents are based on the weight of
the ethylene homopolymer or ethylene copolymer.

Another component of the ethylenre haomcpolymer or ethylena -
copolyaer composition is a coior stabi néttion compound. This compound
can bo selected from the group comsisting of: (1) a ecarboxylic acid
coﬁpound; {(2) an alcohol compound; and (3) & hydroxycarboxylic Qcid
compound. These conpounds can be further described as folious.

The carboxylic acid compound can have from one to about 30

carbon atoms in its molecular structure. It is proferably if the
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carboxylie aaid gompound has an aliphatic molecular structure. That is,
it is preferably if tha carboxylie -scid comhound has a straight-chain
molacular structure with a8 carboxylic acid group actached to one of the
ends of the molecule. MHowevar, this carboxylic acid compound can have
mere than on§ carboxylic scid group. For the p\izposes of this
spacification these carboxylic acid compounds are dofined ag not having
any hydroxy groups (-0H) attached to t!';e carboxylic acid compound.
Other functional groups and other atoms (bosides the carbon, hydrogen,
and oxygen already prasent) ¢an ba part of the nolecular structura of
the carboxylic acid compound, provided they do not substaatially
intexfere with the functional capebilities of the carboxylfc acid
group(s) attached to the carboxylic acid mompound. For example, the
carboxylic acid compound .cculd have an ather group present in its
molecular strycture. Suitable examples of carboxylic acid cempounds are
methancic, athanoie, propancic, butanvie, pentancic, haxanoic_,
heptanoic, octanoic, nonanoic, decanoic, dodecancic, tetradecanoic,
hexadecanoic, octadecancic, ethanedfoic, and propenoic. It is prefexred
if the carboxylic acid compound {5 selected from the group consisting of
satuzated fatty 4cids _r.l'\at have from about & to shbout 22 carbon atoms;
however, it iy more preferred f{f the carboxylic aci{d compound is
selected from the group consisting of d&ducanoic, hexadecanoic, and
. outddecancic. These particulsr carbéxyuc. acid compounds sre prefegred
because of their saturation and low volasilicy.
‘ The alcohol compound can have from cane to about 500 chtbon
‘stoms in its molecular structure, It is preferable if the alcchol has
an aliphauc-moleculnr stzucture. That {3, it is preferable {f the

sleohol hias a straighc-chain molacnlar structure with an algehol group
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attached to ok 5 the ends of the molectilé. However, this aleohotl
campound can have more than ona alecohol group. Fog the purpeses of this
specification, thasa alcohol compounds are defined as not having any
carboxylic acid groups (-COOH) attached to the alecohol compound. Othar
functionsl grxoups and other atoms (Q;sides tha carhoﬁ. hydzogan, and
oxygen already present) can be paxt of the molecular structurs of the
alcohol compound, provided they do not thstsntially interfere with the
functional capebilities of the alcohol group(s) attached to the alcohol
compound. For example, the alcchol compound could also have an ether
group preseat in its molecular structure. Suitable examples of aleohol
compounds 4re methanol, ethanal, propanol, butanol, pentancl, hexanol,
heptancl, octanol, nonanol, decanol, dodecanol, tetradecanol,
hexadecanol, octadecanol, ethanedicl, pdlyethyleﬁe glycol, and
methoxypolyethylene glycol. It {3 preforred if the alcohol compound {s
selected from the group consisting of saturated alcohol cowpounds that
have from ebout 3 to about S0 carbon atoms; however, it {s more
prafarred {f the alcohol compound is salected from the group congisting
of polyethylone glycol and mathoxypolyethylene glycul., These particular
alcobol compounds are prafecred because of their saturation and low
volatility.

The hydroxycarboxylic acid compound ¢an have from cne to shout
30 carbon atons in its molecular structure. It Iz preforahly 1f the
hydzoxycnrboxylic'acid compouhd has an aliphacic moleculer structure.
That is, it i{s preferable if the hydroxycarboxylic acid.conpound has a
stxaight-chain molecular structire. Huwever, this hydroxycarboxylic
acid compound ¢an have more than one alcohol group and more than one

carboxylic acid group. 'Other functional groups and other atoms {(besidny
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the carbon, ﬁ?&f&gen, and oxygen alresdy prdsent) c¢an be part of the
malecular structure of the hydroxycarboxylic acid compound, provided
they do not substantially interfers with the functional capabilities of
the alcohol group(s) or the cnrboxy{ic acid group(s) attached e§ the
hydroxycarboxylic acid campound. For exemple, the h;droxycarboxylic

- acid compound could alsa have an ether group present in {ts molacular
structure. Suitgbla examples of hydrox}carboxylic acid compounds are
hydsoxyethanoie, 2-hydroxypropancic, hydtoijuCanoic,
2, 3~d{hydroxypropancic, hydroxypropanoic. hydvexybutanoic,
2,3-dihydroxypropancic, hydroxypropanediolc, hydroxybutanedicic,
1,3~dihydroxybutanedioi¢, and 2-hydroxy~1,2,3-propane tricarboxylic
acid. It is proferred if the hydroxycarboxylic acid compound is
selected from the group consisting of thosa hydrdxycarboxylic acid
compounds that have at least one hydroxy group and one carboxylic acid
group attached to the szame carbon atom. This particular structure is
prefexted bacause of the uniqdq moleclar orbital iﬁCe;a;eions that occur
between these atoms. It is also praferzed if the hydrcxycarbcxylic acid
compound is 2-hydroxy«1,2,3-propane tricarhoxylic acid. This particular
hydzoxyca;boxylic acid campound is ﬁreferred because of {ts surprising
and unexpected effectiveness and because it is a];o known as citric acid

- which has a'yood public ipage",

The amount of coler stabillizatfon compound to use in the
ethylene homopolymer or ethylene copolymer compesition is from about
0.0041 to ﬂbout 1 wtX; it is proferably, hovever, if the amount used is
from about 00,0005 to about 0.6 wt.x;.und it i3 most preferabi: that the

.amount used is from 0,001 to 0.4 veight percent, These weight percents

are bagsed on the wveight of the ethylena homopolymer or ethylaene

\
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9
cop&lymcr. Hhuevéz, it should be noced.thac caxtain particular color
atabilization compounds ore so unexpectedly and surprisingly effective
that very litcle needs to be used in order to minimize the discoloratien
to an acceptablo level. For example, when using citric acid an amount
from about 0.001 to about 0.1 could b? used. )

The ethylene homopolymer snd/or ethylene copolymer can bae
blended with bis(2,4-di-tart-butylphenyl) péncaery:hritol diphosphite
and tho color stabil{zation compound inlany manner known in the art.
Yor example, they can be dry blended in & mixer or wet blendéd in a
ﬁixar. Howaver, it is preferable if these componants ara extruded to
:horouﬁhly and {ntimately Bland the components.

Other components can also be blended with the ethylens
homopolymer and/or ethylgﬁe copolymer coupesition. For example,
antifogging agents, aantimicrobial agents, coupling agents, flame
retardants, foaming agents, fragrances, lubricane, mold relcase agents,
organic peroxides, smcke suppfessants, and heat stabilizers. Fugrther
informstion on these compounds can he found in YODERN PLASTICS
ENCYCLOPEDIA, 1992, pages 143~198. |

Example
This example {3 provided ta assist 8 person skilled {n the art
~ with undexstanding this invention. This example is intended to be
{llustrative of tha invention and {s not mesant to be construed as
liniting the scope of the invention.

Each indicated cempoment in each run in Table E~1 was dzy
blehged together for about two =m{nutes, Tbereaf er the ethylene
copolyué: composition was extruded (n a twin screw extruder that had

four separate tamperature zones. Zone one was at 190°C, zone two was st.

-
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10
210"(‘:. zZone :h;'“ was at- 220°C, and zone 4 was at 215°C. The extruder
screws rotated dc 25 revolutions par minute. -After extruding the
athylene copolymer composition cach strand was pallatized and placed in
. sample cnton..
Bach filled sample cacton wds tﬁen analyzed by a HUNTER LAB

D28 OPTICAL SENSOR that was purchased from KUNTER ASSQCIATE LABORATQRY,

INC.  This analysis provided the fnitial WUNTER "a" and HUNTER "b"

values (JA and IB in Table E-l); A negative HUNTER "a" value {ndicates
that the sample tends to ba green. The more negative the value the more
intense the green color is in the sample. A positive HUNTER “a“ value
ind{eates that the sample tends to ba fed. The more negative the value
the more intense the red colox is in the sample. Tikewise, & negative
HUNTER “b" value indicat;s that tha sample tends to .be blue. The mors

negative the value the mate intense the blue color is in the sample. A

. pusitive HUNTER "b" value indicates that the sample tends to be yallow.

The more positiva the velua the wore i{ntense i:he yeuéw color is ia the
sanpla. Consequently, each sample can have two HUN‘TEI; valueg, a
gxeen-red va1u§ and a4 blue-vellow value.

After each sample was anslysed for its initial HUNTER values,

it was sybjected to ultraviolet light. This ultraviolat light was

delivered by & UVS-54 SIX WATT SHORT-WAVE LENGTH (254 NANQHETERS) 11§

VOLTS HAND KELD MIMERAL LIGHT that wes purchased from FLUORESCENT
MINERALS COMPANY. This mineral 1light produced a broad band of
\lltt#vioh.t l1ight with « nax_inun] intensity at 256 nanometors. This
ninexal light delivered 140 microwatts of enargy per square-centimeter
8t & wave langth of 316 'llanoact:ats. Each sample was subjacted te thisg

ultraviolet light for twa ainutes. Thereafter, each samgle was again

msﬁiiﬁliiilﬁﬁlﬁﬁll



. 1
anslyzed by thé HUNTER LAB D2S OPTICAL SENSOR for the HUNTER "a" and
®n_n

KUNTER "u" values. This analysis provided the final HUNTER "a" and
RUNTER "b" values (FA and FB in Table E-1).
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Table E-1

Run
No. Pa’ P32 1% oX* SA% CA* cw? 1A¢ i»* 1ct* - FA'*  FB*2 FC* ¢t
1 200 - G.042 - - - - -2.20 1.25 2.53 -2.54 2.41 350 1.21
2 100 - 8.042  0.021 - - - -1,90 -~0.64 2.01 ~-9.44 13.10 16.15 15.67
3 100 - 0,042  0.042 - - - ~1.91 -0.98 2.15 ~14.27 22.64 26.76 26.66
4 10 - 0.062 0,021 - - 0.025 -1.83 -1.20 2.19 -6.32 7.0 9.46 9.38
5 100 - 0.042  0.021 - - 0.01 - -1.70 0.89 1.70 -2,38 -0.89  2.54  1.19
6 100 - 0.3 0.02 - - - -1.75  0.3% 1,79 -10.30 14.48 17.77 16.48
7 166 - 0.30 0.0 - - - -1.72  -0.15 1.73. -9.04 12.63 15.05 14.24
8 160 - .30 0.02 0.05 - ~ -1.73  -0.42 1.78  -8.70 10.90 13.95 13.29
9 10¢ - 0.32 0.02 0.05 - - -i.64 -0.78 1.82 -6.32 “6.61 9.15 8.75
10 100 - 0.3¢ 0.02 .10 - - -1.66 -0.83 1.79 -6.30 6.39 B.97 B8.59
5 100 - 0.30 0.02 0.20 - - -1.67 -9.85 1,87 -5.25 4.42 6.86  6.37
12106 - 0,30 €.02 o0 - - -L72 0.8 1.81 -3,87 2.52 4.62 3.9
13 100 - 6.30  0.015 - - - -1.61 -0.1¢ 1.61 -6.70 7.94 10.39 9.52
14 () - 0.30 0.015  @©.10 - - 169 -0.60 L.79 2.66 0.73 2.4 1.63
15 100 - 5.30 0.010 - - - <1.79  0.18 1.80  -4.90 4.89  6.92  5.64
100 - 0.30 2.010  ©.19 - - -1.61 -0.82 1.81 -2,36 0.21 2,37  1..27

4
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Table E-1 {(cont.)

- pooe

© Rua
No. PA® PB?  Ix® ox*  SA®  cA* o’ 1A*  TR®  IC'* FA'* FR'* RO oot
7 190 - 0.30  0.0075 - - - -1.76  0.32 1.79  -3.70 3.7  4.87  3.47
18 100 - 0,30 0.0075 0.10 - - -1.68 ~0.89 1.90 -2.15 -0.20 2,16 D.8%
8 - 160 - - - - - -1.41 2.09 2,52 ~-1,38 i.50 2.03 - 6.59
20 - 100 0.3  6.62 . - - -1.16 0.4 1.17  -6.55 8.87 11.02 10.26
21 - 10 030 002 0.0 - - eL12 -0.30 1.16 -3.61 3.60 5.10  4.63
22 -. 100 ©0.30  0.015 0,10 - - -L30 239 2,72 -1.30 164  2.09 075
23 - 100 0.3  o0.010 0.160 - -~ ~1.33  2.33 2.68 ~1.35 L.53 2.04  0.89
24 - 130 6.30  0:0075 £.16 - - =136 2.37 2,73 -1.32 1.5 2.04  0.81

25 - ¢ 0.3¢  0.02 - 0.01 - -1.06 -0.73 1.29 ~1.79 0.06 1.79  1.08
26 - 109 €.30 0.02 - 0.601 - ~1.00 .33 1.05 -7.81 11.52 13.91 13,09

£!
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! This s the dmouat of ethylens copolymer "A" in parts by veight. This
ethylene copolymer used l-hexene a3 a comonomer. It had s density in
the range of 0,953 to 0.556 gtams per cubic centimeter as medasured in
accordance with ASTHD-1505-85. It also had a melt {ndex in the range of
0.3 to 0.4 grams per cubic centimeter as measured {n accordance with
ASTMD=1238-65T (FR-190/2.16). |
2 This {s the amount of ethylene copolyme; "B" {n parts by weight. This
sthylene copolymer used l-hexene as 8 comonomer. It had & density im
the ranga of 0.960 to 0.963 grams per cubic centimater as measured {a
sccordance with ASTMD-1505-85. It also had a malt index in the range of
5.5 to 7.5 grams per cubic centimcter as measured in accordance with
ASTMD-1238-65T (FR-190/2.16).
* This s the amount of octadecyl 3-(3',5'-di-caxt-butyi-4'-
hydroxyphenyl) propionate in parts by weight. This compound {s a
primary sntioxidant that is also known as IRGANOX 1076. This compound
is available from the CIBA-GEIGY CORPORATION. |
* This is the amount of bis(z;a-di-cert—butylphenyl) pentaerythritol
diphosphite 4 parts by weight.
 This is the amount of octadecanoic in parts by weight.
¢ This is the amount'ot 2-hydroxy-1,2,3-propane tricarboxylic acid (also
known as cftric acid) in pazts by weight. However, rum 26 is the sodium
salt of this acid,
T This {s the amcunf of CARBOWAX 400 in parts by weight. This
cbnposition comprises polyethylens glycol and methoxypolysthylene
glycel. This composition is available from the UNION CARBIDE
CORPORATION,

® This is the inftial HUNTER "a" value.

[
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? This is the iﬁitial HUNTER "b" value.
9 This is the rélacive fnitfal color value. It is defined as
((14)2 + (IB)']IIZ. for the purposas of this specification.
'l This is the final MUNTER "a"” value..
'2 This is the final HUNTER "b" value:
'3 This is the relative f£inal color value. It is defined as
[(FA)3 + {?8)‘}1’2. for the pu:poscs'of this specification,
I This is the zelative cﬁunga in the initial and final ecolor value.

Tt is defined as [(FA-IA)? + (FB-18)*]1Y2%, for tha purposes of this
specification.

This Sheet Has Been

[ IIIIH 110



6.
The following Ean be discerned froa the results. Runs 1-3, 6-7,
13, 15, 17, and 19 indicate that Dbis(2,4-di-tert-butylphanyl)

pentdcryth:itol diphosphite 1is responsiblé for the yollow-green

‘discoloration problem. Runs 8-12, 14, 16, 18, and 21-24 {ndicate that

octadecanoie (which is a saturated-ffatty acid) minimizes the

discoloration problem. For example, In comparing Runs 6-7 with Run 12,

‘it is apparent that the addition of ¢ctadecanoic reduced tha

discoloration problem by about 75 percent. Comparing Rum & with Run 8
it is apparent that GQRBOHAx 400 is more sffective than octadecanoic by
ahout 30 percent evan ihough.the anount of CARBOWAX 400 used was about
50 percent less than the amount of octsdecanoic used. 1t should be
noted :hét Run 9 is considered to be an anomalous run in that it is not
in keeping with ihe results obtainad for Runs 8-12. Comparing Runs 5
and 23 with Run 8 it is gspparent that citric acid {3 more effective than
qctadccanoie by adout 90 peréent even though che amount of citrie acid
used was about etghtf perccnt.lass than the amount of octadecanoic used.
Additionally, comparing Run 26 to Runs 20 and 25 it should he noted that
a sodium salt of citric acid did not work as wall.

| Although the preseat invention has been described in detail
with referance to cartain preferred varsions cﬁereof, othar varsions are

popsiblcq Therafore, the spizit and scope of the appendad claims should

‘a0t be limited to the description of the proferred version caontained

harein.
For the purposes of this spécification the tera “ethylene

polymer” shall mean both an ethylene homopolymer and ethyleane copalymer,
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PHILLIPS PETROLEUM COMPANY 33 167-EP

Dec, 27, 1993 DO/ma

CLAIMS |

A cthylene polymer composition comprising
(a) bis(24-di-tert-butylphenyl) peataerythritol diphosphite in an
amount from 0.0001 to Jess than 0.30 % and
(b) at least one color stabilization compound selected from
(1) carboxylic acids, |
(2) alcobols, and .
(3) hydroxycarboxylic acids
in 3o amount from 0.0001 to 1 %,
each weight percent based on the weight of said ethylene polvmer.

The composition of claim 1 wheroin said ethylone polymer is a

. copalymer; in particular wherein said copolymer has mono-1-olefin

as 2 comonomer; in particular wherein said comonomer is selected
from propylene, 1-butene, 3-methyl-l-butene, 1-pentene, 3.methyl-i-
pentene, 4-methyl-1-pentene, 1-hexene, 3-cthyl-1-hexcne, 1-hepteae, 1-
octene, l-nonene, 1-decene and mixtures of two or more said
comonomers; in particular wherein said comonomer is I-hexene.

The composition of claim 1 wherein said cthylene polymer has a
density greater than 0.94 g/ml and a melt index greater than 0.1
g/10 min.

The composition of any of the preceding claims where the amount .
of (a) is from 0.001 to 0.025 weight perceat based ot the weight of
said ethylene polymer.

T
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The composiiiﬁri of any of the preceding clairis wherein sald carbox-
ylic acid, alcohol or hydroxycarboxylic acid in (b) has an aliphatic
molecular structure. " .

The composition of claim 1 or 5 wherein said carboxylic acid has
from 1 to 30 carbon atoms in its molecular structure; in particular
wherein said carboxylic acid is -selc'cted from methanoic, ethanoic,
propancic, butanoic, pentanoic, hexanoic, heptanoic, octanoic,
nonanoic, decanoic, dodecanoic, tetradecanoic, hexadecanoic,
octadecancic, ethanedioic, propencic acids and mixtures of two or
more of said carboxylic acids; in particular wherein said carboxylic
acid is a saturated fatyy acid having from 4 to 22 carbon atoms; in

-particular wherein said carboxylic acid is selected from Jdodecanoic,

hexadecanoic and octadecanoic acids and mixtures of two or more
said carboxylic acids; in particular wherein said carboxylic acid is
octadecanoic acid,

The composition of claim 1 or S wherein said alcohol has from |
to 500 carbon atoms in its molecular structure; in particular wherein
said alcohol is sclected from methanol, cthanol, propanol, butanol,
pentanol, hexanol, heptanol, octanol, nonanal, decancl, dodecanai,
tetradecanol, hexadecanol, octadecanol, sthanediol, polyethylene
glycol, and methoxypolyethylene glycol end mixtures of two or more
of sald alcohols; in particular wherein szid alcohol is a saturated
alcohol baving from § to S50 carbon atoms; in particular wherein
said aloohel is selected from polyethylene glycol, methoxypolyethylene
glycol and mixtures of these alcobols.

The co'mﬁosition‘ of claim 1 or 5 wherein sald hydroxycarboxylic acid

has from 1 to 30 catbon atoms in its molecular structure; in partic-
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ular wherein said hydroxycarboxylic acid is  selected from
hydroxysthanoic,  2-hydroypropancic,  hydroxybutanole,  2,3-
dihydroxypropanoic, hydroypropanedigic, hydroxybutanedioic, 2,3-
dihydroxybutanedioic and 2-hydroxy-12,3-propane tricarboxylic acid
5 .and m&tu:es of two or more said hydroxycarboxylic acids; in particu.
lar wherein said hydroxycarboxylic acid ‘has at least one hydroxy
group and one carboxylic acid group attached to the same carbon
atom; in particular whercin said hydroxycarboxylic acid is 2-hydroxy-
1,2,3-propane tricarboxylic acid.
0
9. The composition of any of the preceding claims wherein the amount
of said color stabilization compound (b) is from 0.0005 to 06 %.
preferably from 0.001 to 0.4 %. each weight percent based on the
weight of the ethylene polymer.

18
10. The composition of claim 1 wherein said ethylene polymer is an
.ethylene copolymer, said component (a) is present in an amount
from 0.0001 to 0.025 % and said component (b) is 2-hydroxv-1,2,3-
propate tricarboxylic acid présent in an amount from 0.001 to 0.1
20 %, each weight percent based on the weight of said ethylene copol-

ymer.

LT



