WO 2005/085340 PCT/GB2005/000305 ALIPHATIC ESTER
COMPOUNDS AS SLIP AGENTS IN POLYESTER POLYMERS The
present invention relates to polymer additives. It is particularly applicable
YOOMEfIRESHvhich reduce the coefficient of friction of a poly@stEiGEahpneas0s
5 such as PET. Poly(ethylene terephthalate) (PET) is an important plastics

material ayigiely: bsedin the.pansiagiute of mowlded polyester.articles, .. o
and films. The key advantages of using PET are: 10 High clarity Light .

weight Good processability Excellent barrier properties against oxygen
and carbon dioxide 15 Good impact resistance Tough - virtually
unbreakableThe& conmeenic heegily asladeonseppignee afititvabovie is particularly

Prope/iiaR« et astiiRARN refl Rlasl c ARRICAIGN AR Ba potyester polymer,
h mogolymeé&%nd copolymers is in the manufacture of bottles. PET
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bottle ced predominantly using a two stage stretch blow

moulding process. Firstly a preform is produced by injection moulding.
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blowiAgVat3aEs flesHEdE I §ive the desired shape. This gives a biaxially

tientated container which provides improved properties such as clarity

and gas IL?faplric%rﬁ?rformance. This is especially important for carbonated

30 drink containers. PET bottles may also be manufactured by injection

blow Tnoﬁﬂﬂhﬁfimfch is a 2-stage technique performed on a single

machineGdterpseéseabittnjection moulded and whilst still hot is moved to

a bloying,atafianwhere i3 BB HRIBIR F55H 88 von dioxide
15« Goodimpact resistance |
» Tough - virtuaily unbreakable

s Economic

Largely as a consequence of the above properiies, the most important
20  plastic application for PET homopolymer and copolymers is in the manufacture of
bottles.

PET bottles are produced predominantly using a two stage stretch blow
moulding process. Firstly a preform is produced by injection moulding. This is a
25  relatively thick — walled part with'ihe neck features moulded during this procéss. The

preform is then reheated in a reheat blow machine which stretches the preform by a

stretching pin and inflates it by blowing air into the mould to give the desired shape.

This gives a biaxially orientated container which provides improved properties such

as clarity and gas barrier performance. This is especially important for carbonated
30  drink containers.

PET bottles may also be manufactured by injection blow moulding which is a
2-stage technique performed on a single machine. The preform is injection moulded
and whilst stili hot is moved fo a blowing station where it is blown up to the desired

35 shape. This is the preferred technigue for small containers requiring specific neck

detail or finish and produces containers that are less biaxially orientated.



35 shape. This is the preferred technique for small containers requiring
specific neck detail or finish and produces containers that are less

biaxially orientated. WO 2005/085340 PCT/GB2005/000805 2 A major
Wiffidipihsf&bricating articles from PET is the relatively highP€bEmigitofos
friction of the polymer. In the manufacture of bottles this problem can
manifest itself in a number of ways: 5. %ess than optimum packing density
when performs are packed into a box with concomitant higher storage

- and transpartation costs., Poor. flow on conveying equipment and hence .
reduced thr%daﬁﬁ?ﬁtd‘%‘iﬁifgcig cfl%l?g% gn(?ug&g%%og%%rlggﬁ ?sest@ a!rneéagmﬁfy high
Thereéfitrrg af iediior dreafbotivie AdbrivneRyertverof Patipsshigpoblem can

reducgsirdbetcefficientekiistiennf the polymer and thus overcomes the
bove deficiencies. Additives that are effective in reducing the coefficient

f friction of polymers 15 are known in the industry as slip additives. )
Howevéess thrieprtimmernpediitasienrdy wese RRjEohamesskafAdnto a box with

fabricatgshBirfirhatHRHeLSorgeibiid ansptotatiamdosigh clarity, with low

taste and ooy andaacon et g ResesoleLmeaiaRl

requirements on a slip aée ti Ition to its friction-reducing properties.
" 20 The Suffsentieiaaissiyp e BPRE STEROIES HPIE plastics industry are fatty
1@mides. These additives are widely used in polyolefins such as

polyethylenﬁﬁef_}%)% Q{AE?QX'ﬁQeed APdd ealesl CaBaMMISTRIdRRAILY PETdRTch reduces

employed as sli ditives, are generally manufactured from fatty acids
conthipitRy Bkt SHABIHe 35 BAMTHH SIS MG PR EhilRReYR 8a (7 es-

variety of structural forms: 25 Primary amides which can be either

monounsatpraiesktas ERRHIedN REicaIe andmRleaidedien of polymers
saturated Sas exemplified by st(aara&mge angmbehenamid e)r Sgc

ondar
. : , b
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beverage containers, the fabricated PET bottle must exhibit low colour and high
clarity, with low taste and odour and be non-toxic. This imposes other important

requirements on a slip agent in addition to its friction-reducing properties.

20 The conventional slip agents of choice in the plastics industry are fatty
amides. These additives are widely used in polyolefins such as polyethylens,
polypropylene; and related copolymers. Fatty amides employed as slip additives are
generally manufactured from fatty acids containing between 16 and 22 carbon
atoms and are characterised by a variety of structural forms:

25
« Primary amides which can be either monounsaturated (as exehpliﬁed by

erucamide and oleamide) or saturated (as exemplified by stearamide and
behenamide)
» Secondary amides as exemplified by stearyl erucamide and oley! palmitamidé

30 e Bis amides such as ethylene bis stearamide

in view of their widespread usage in polymer systems, it might appear

logical to consider fatty amides as slip agents fof polyesters such PET. However we

have established that although fatty amides do demonstrate some friction reducing

35 properties in PET, the lowering of the coefficient of friction is much less than in



30 Bis amides such as ethylene bis stearamide In view of their
widespread usage in polymer systems, it might appear logical to consider
fatty amides as slip agents for polyesters such PET. However we have
established that although fatty amides do demonstrate some friction
reducing 35 properties in PET, the Iowéring of the coefficient of friction is
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in ini%)‘ Ion Mo PET which will severely restrict their utility in this
polyiush WilceyasrinaertAcHasE i Be &5t separate and different

classes of polymers have widely different chemical compositions and

diﬁefet”é m%%@'@kiné@@@%%wwmﬁws?xﬁ%pﬂyg@%@?m&a&haaies of
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polyanehitsdiuresliffdiast siyyagienerbirecrregufeaswith Tdipsiesit poiGeRmared with
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compound, or. mixture of compounds, will per li tSyd
ooty b Hey SRR ey 40 BEIR BF Breial o e e
polyFagyise Wity ¥fiRsrnl BRhBecrEseRhn iR}y SCith ARt tREFTBRE Berrbamfinte or
appliggdiet inod & barkieisds panbeutalyitmetaseohdoottieufrisfainperform as slip
man lée@ﬁ%'[ﬁ a’KQ%E‘eH? R #9 JeMbrprStiicisoLaliBistion: RIBLkRIFUH class of
requirements withregard to colour, taste and odour must be met. It is
ther@R&Y@%fﬁ-object of the present invention to provide compositions

having improved slip and anti-block characteristics when used in polymers

such as PELRBR:BAG G tDERRSsHe S AR aReBEe barR Ak applied to in
adversely, a]‘fected._YLﬁt &n%t er Obﬁﬁt 81” e érer%ﬁnt inﬁ’fen&%‘\i” teg_e in addition
provide tHE L% RN SOR T JORSISTNG Bseehtially of & mixture of
alipHaticvesnefisigntaiiiistinge ather Hrisbipademsolywih, reapitionspiosri&ste and
compygsinenhgsk Ye st/ % myrsityl, myristate, 0.5% to 38% myrsityl '
palmitate, 4% to 34% palmityl myristate, 10% to 45% palmityl palmitate,

2% to 14% stearyl myristate, 4% to 53% steary| palmitate, <1% to 4%
palmityl ste'éﬂaté?e&af%etcﬁﬂm%%frﬂ‘%tem, DYty Ryl compositions

having improved slip and anti-block characteristics when used in polymers such as
PET and wherein other properties of the polymer are not adversely afiected.

Yet another object of the present invention is to provide the use of a

composition consisting essentially of a mixture of aliphatic esters as a slip agent in

a polyester polymer, said composition comprising <1% to 17% myrsityl, myristate,
0.5% to 38% myrsityl palmitate, 4% to 34% palmityl myristate, 10% to 45%
palmityl palmitate, 2% to 14% stearyl myristate, 4% to 53% stearyi palmitate, <1%

to 4% paimityl stearate, <1% to 45% stearyl stearate, <1% fo 3% stearyl

arachidate, and <1% to 45% stearyl behenate, by weight.

Still a further object of the present invention is to provide a composition for

use as a slip agent in a polyester polymer, said composition consisting essentially

of a mixture of aliphatic esters as a slip agent in a polyester polymer, said

compaosition comprising <1% to 17% myrsityl myristate, 0.5% to 38% myrsityl

palmitate, 4% to 34% palmityl myristate, 10% to 45% palmityl paimitate, 2% to

14% stearyl myristate, 4% to 53% stearyl palmitate, <1% to 4% palmity! stearate,

<1% to 45% stearyl stearate, <1% to 3% stearyl arachidate, and <1% to 45%

stearyl behenate, by weight.



arachidate, and <1 % to 45% stearyl behenate, by weight. Still a further
object of the present invention is to provide a composition for use as a

slip agent in a polyester polymer, said composition consisting essentially

of a mixture of aliphatic esters as a skp agent in a polyester polymer, said
composition comprising <1% to 17% myrsityl myristate, 0.5% to 38%

myrsityl palmitate, 4% to 34% palmityl myristate, 10% to 45% palmityl
palmitate, 2% to 14% stearyl myristate, 4% to 53% stearyl palmitate, <1%

to 4% piehity apatebiestopfidhes praseRln YRR SRS R derjiester
apatecansbratiyte 46fpaitiary bbeheintagdnt veeightodao¥itbm consisting

further object of the present invention.is to provide a. o
RN & bbed ol S B ey g Sy F i et <
etméHiiallyashitllomsia?e, n1PRsitie MhstermiysRaltgie, Rirdpyl4% stearyl
PRIpHiLIE:, 4% 10 Soalmityhimasiate; s Qlhdn aimpalsytaalmitiieo 45%
2% to 14% stearyl myristate, 4% to 5?% stgargg)alr%it te ,510{% t% ?’0 stearyl
pSIRAIY Siearale; bPi1dussl KA sBIAFRIE L1058 3% Stelryl "
amsthidate, nelediiostthdBitistie ary hdretmetegeribgdveight substantially as
herein described. According to a first aspect of the present invention there

is provided use of a compound of general Formula | as a slip agent in a
polyester peRpidang N-Xfﬁt(ﬁﬁﬁﬁﬁé‘géﬁﬁ peeshief BVRIHPELDAM d?’ggﬁ%cgﬂse of a
MOigiiREoRICH fatles EhpLIMoEty diprageiting palyStaaipneatoms and
wherein R and/or R1 may be linear, branched chain, saturated or contain
one or more double bonds; and whergin WO 200 4 85340
PCT/GB2005/000805 4 X rgp"Fé%'éﬁts one of the moieties: 0 Il 5-C-O0 0

o .

wherein: R and R' represent hydrocarbon moieties, each hydrocarbon moiety
comprising 1 to 34 carbon atoms and wherein R and/or R' may be linear, branch_ed

chain, saturaied or contain one or more double bonds; and wherein



1111 -O-C-A-C-O-1000 1111 -C-O-A-O-C- 15. wherein A represents a
hydrocarbon moiety comprising 2 to 36 carbon atoms and may be linear,
branched chain, saturated or contain one or more double bonds.
Prefefaiobse total number of carbon atoms in R, R1 and X ¥ 6{@8rens/ 000803
than 16 and more preferably greater than 22. 20 In a particularly

preferred embodiment the total number df carbon atoms in R. R' and Xis

greatef ngﬁts%;%‘%@pg/ng&éﬁgggsents the moiety 250 it -C-0 and the

total number of carbon atoms in R, R and X is between 23 and 44. 30 In a
particularly preferred embodiment the composition of general Formula | is
selected from the group comprising steardl stearate, stearyl behenate,

. behenyl behenate, ethylene glycol distea(rtate, ethyl behenate, behenyl
agetate, palmityl myristate, palmityl palmate ér mixtures thereof. 35 In a
particularly preferred embodiment the p6|§e" I polymer is selected from
the group comprising: WO 2005/085340 PCT/GB2005/000805 5
poly(butylenes terephthalate) poly(cyclohgxanedgnethylene terephthalate)
poly(ethylene isophthalate) 5 poly(ethylerhe 2,6-nﬁtphthatenedicarboxylate)

~0-C~A-C=0O-
10
o 0
i ol
~C-0-A~0-C=

158.  wherein A represents a hydrocarbon moiety comprising 2 to 36 carbon aioms and
may be linear, branched chain, saturated or contain one or more double bonds.

Preferably the total number of carbon atoms in R, R' and X is greater than
16 and more preferably greater than 22.
20
in a particuiarly preferred embodiment the total number of carbon atorms in
R, R' and X is greater than 35. '

Preferably X represents the moiety
25 0
i
-C-0-
and the total number of carbon atoms in R, R' and X is between 23 and 44.

30 In a particularly preferred embodiment the composition of general Formula 1
is selected from the group comprising steary! stearate, steary! behenate, beheny!
behenate, ethylene glycol distearate, ethyl behenate, behenyl acetate, paimityl
myristate, palmityl paimate or mixtures thereof.

35 in a particularly preferred embodiment the poiyester polymer is selected
from the group comprising:-



poly(ethylene phthalate) polyethylene terephthalate). Preferably said
composition of general Formula | is present in said polymer 10 in an
amount of between 0.1% to 1.0%wt/wt. In a particularly preferred
evchmdimseEpissaid composition is present in said polymer in @uaoesnt/afssos
between 0.2% to 0.75% wt/wt. 15 According to'a second aspect of the
invention there is provided a polyester paymer incorporating one or more
slip agents of general Formula 1: R-X-R' (1) 20 wherein: R and R’ '
represent hydrocarbon moieties, each hydrocarbon moiety comprising 1

to 34 qarbhoigitowstardhiviaételn R and/or R' may be linear, branched

chain,
represe

E@%k’é’ HeQh SR ABS QLRI Aquple bonds; and wherein X
n (ﬁﬁ of the moieties: 250 I 30%0 I -O-C-A-C-O-003511

Il -C-PREBYRS SeRBREER40 PCT/GB2005/000805 6 wherein A
represevlideéh pdectGrirorhthaisaegicaippiyéitsg 2 to 36 carbon atoms and
may bgdineadiapeiatehain, saturated or contain one or more double
bonds. 5 Pr&fqrablééth%{gatpalte umber of carbon atoms in R, R" and X is

greateP?Héen

18'an

d rhore préferably greater than 22. In.a particularly

preferred embodiment the total number of carbon atoms in R, R and Xis
greater than Bpeferably said composition of general Formula 1 is present in said polymer
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35

in an amount of betwesn 0.1% to 1.0% wiiwt.

In a particularly preferred embodiment said composition is present in said

polymer in an amount of between 0.2% to 0.75% wi/wt.

According to a second aspect of the invention there is provided a polyester
polymer incorporating one or more slip agents of general Formula 1:

R~X~R! H
wherein: R and R’ represent hydrocarbon moieties, each hydrocarbon moiety
comprising 1 to 34 carbon atoms and wherein R and/or R' may be linear, branched

chain, saturated or contain one or more double bonds; and wherein

X representis cne of the moieties:



10 Preferably X represents the moiety O Il 15 -C-0- and the total number

of carbon atoms in R, R1 and X is between 23 and 44. In a particularly
preferred embodiment the slip agent of general Formula 1 is selected
frodreen&ogseip comprising stearyl stearate, stearyl behenateedebemyis/@0s05
behenate, ethylene glycol distearate, ethyl behenate, behenyt acetate,
palmityl myristate, palmityl palmate or nfixtures thereof. Where the

polymer is intended for fibre production the slip agent is preferably not a
stearyl ester such as stearyl stearate or other additives specifically 25
namedigeiB A BROSE(SHdFIHSpANIE eelaiisey referdsdcrrtnn atoms and

GB215206:k anefaserbeskichihe sanigxt of exitueingelties dabibitsonds.
context of a slip additive, or in the context of preforms or bottles as in the

present application. WO 2005/085340 PCT/GBZOOS_101101805 7
Preferably sditrfssaMdhesielal sembef8hsatyraisesmdRisihgand X is greater than

poly(busyded esterephibalatedpalyitepdphexanedimethylene terephthalate)
5 polyethylene isophthalate) polyethylene 2,6-naphthalenedicarboxylate)

polyethylene phthalate) polyethylene terephthalate) and co-polymers o
thereof. 10 M LRV EHPERS L RTET ARE P hiah SR Ay eetaen aloms i
polymBr R amd Xrisquedtef hetwdSen 0.1 % to 1.0% wt/wt. In a particularly
pigferred embodiment said slip agent(s) are present in said 15

polyESterpOIWe%r'arL@r@(arQ?g?gs% %ftﬁee%voc?gg 0.2% to 0.75% wt/wt.

O
| I
15 - -
and the total number of carbon atoms in R, R' and X is between 23 and 44.

In a particularly preferred embodiment the slip agent of general Formula 1 is

selected from the group comprising stearyl stearate, stearyl behenate, behenyi

20  behenate, ethylene glycol distearate, ethyl behenate, behenyl acetate, paimityl
myristate, palmityl palmate or mixtures thereof.

Where the polymer is intended for fibre production the slip agent is
preferably not a stearyl ester such as stearyl stearate or other additives specifically
25  named in GB2152061 {Snia Fibre SpA). The additives referred to in GB2152061
are described in the context of extruding fibres, not in the context of a slip additive,
- orin the context of preforms or botfles as in the present appiication.



Accarding to a third aspect of the present invention there is provided a
method of treating a polymer to increase the slip of said polymer said
method comprising incorporating into said polymer a composition of
venwaalmssihula 1 as 20 defined above. Preferably said polyGizGe2005/000865
selected from a group comprising:- poly(butylenes terephthalate) 25
poly(cyclohexanedimethylene terephthalate) poly(ethylene isophthalate)
polyethylene 2,6-naphthalenedicarboxylat olyethylene phthalate)

ol (ethylenE EFE TR 85 haeSr SO AR RrBrE bty the
said composition of general Formula 1 is present in said polymer in an

amoysiabbgheandlebinimak 0% wt/wt. 35 In a particularly preferred
embodiment,said composition af rmula 1 is present in said
po|yn§’é’rwﬁ%’*’§h°§%%ﬁ%r¥%?%éﬁ38%%%§%%?§g.75% wt/iwt. WO 2005/085340
FCT/edebsiemosertBamidording to further aspects of the present
invengiep(gianeris penigethaigmeeidatroxglaten container made from a

poly [g;ﬁé%i fggein, incorporating a slip agent of general
”E;‘?gy? Prefé\;R 3

Formu ably said container is formed from a polymer selected

from H%W*Wﬁﬁgm&iﬁ%(butylenes terephthalate) 10

poly(eyd chexcymesliniedigdéne terephthalate) polyethylene isophthalate)
poly(ethylene 2,6-naphthalenedicarboxylate) poly(ethylene phthalate)

pO'Y(ethWen_ﬁr% ren! §h§gﬁ}es};p agent(s) are present in said polyester polymer in an

amount of between 0.1% to 1.0% wtiwt.

In a particularly preferred embodiment said slip agent(s) are present in said

15 polyesterpolymer in an amount of between 0.2% to 0.75% wi/wt.

According to a third aspect of the present invention thers is provided a

method of treating a polymer to increase the slip of said polymer said method

comprising incorporating Into said polymer a composition of general Formula 1 as

20  defined above.
Preferably said polymer is selected from a group comprising:-

poly(butylenes terephthaiate)

25  poly(cyclohexanedimethylene terephthalate)
poly(ethylene isophthalate)
poly({ethylene 2,6-naphthalenedicarboxylate)
poly(ethylene phthalate)
poly(ethylene terephthalate)

30 and co-polymers thereof.

Preferably the said composition of general Formula 1 is present in said

polymer in an amount of between 0.1% to 1.0% wiwt.

as In a particularly preferred embodiment said composition of general Formula

1 is present in said polymer in an amount of between 0.2% to 0.75% wtiwt.



15 and co-polymers thereof. According to a still further aspect of the

present invention there is provided a film made from a polyester polymer

as described herein incorporating a slip agent of general Formula 1. 20

Rrefenabbzsaid film is formed from a polymer selected from aqr@Roos/000803
comprising, poly(butylenes terephthalate) poly(cyclohexanedimethylene
-terephthalate) 25 poly(ethylene isophthadate) poly(ethylene
~ 2,6-naphthalenedicarboxylate) poly(ethylene phthalate) poly(ethylene
terephthalate) and co-polymers thereof. 30 The present invention also
extends to inshsdetiagcrhpositisspedsnrisingrescobjputyrie bt jsolyedtsad a pre-
and a gampound ok geaerRLERERUIR MRS reinicB-ARthRertBDREEAorating a slip

hydrocarbon mmeneg, each hydrocarbon moiety comprising 1 to 34
carboASR¥REIEA & ZHWIR R1 may be linear, branched chain, saturated
or5contain 35 one or more double bonds; WO 2005/085340

PCT/GB2005RA080% QidcrminseriSeomedfrine mpinties: &idded #r6ia group

00 1111 -O-C-A-c-O- 10
comprising:-

po!y(butyl'enes terephthalate)

10 poly(cyclohexanedimethylene terephthalate)
poly(ethylene isophthalate) |
poly(ethylene 2,6-naphthalenedicarboxylate)
poly{ethylene phthalate)
poly(ethylene terephthalate)

15 and co-polymers thereof.

According to a still further aspect of the present invention there is provided a
film made from a polyester polymer as described herein incorporating a slip agent of
general ‘Formu!a 1.

20

Preferably said fitm is formed from a polymer selected from a group
comprising:-
poly(butylenes terephthalate)
poly{cyclohexanedimethylene terephthalate)

25  poly(ethylene isophthalate) '
poly(ethylene 2,6-naphthalenedicarboxylate}
poly(ethylene phthalate)
poly{ethylene terephthalate)
and co-polymers thereof.

30 .

The present invention also extends to include a compositicn comprising a
copolymer of a polyester and a compound of general Formula 1 wherein: R and R
represent hydrocarbon moieties, each hydrocarbon moiety comprising 1 to 34
carbon atoms and R andfor R' may be linear, branched chain, saturated or contain

35  one or more double bonds;



00 1111 -C-O-A-O-C- 15 wherein A represents a hydrocarbon moiety
comprising 2 to 36 carbon atoms and may be linear, branched chain,
saturated or contain one or more double bonds. The present invention
weredenesseiates to the discovery of a novel range of slip adaitiues 051000305
polyester polymers such as PET which are highly effective in 20 lowering
the coefficient of friction of the fabricated article whilst maintaining low
colour and high clarity. More particularly, additives conforming to this
inventfoFP ARSI R FHp R FSdnREERSin the coefficient of friction that is
maintained during long-. term storage of the moulded part. This is
particularly critical in the production of preforms and bottles from PET. 25
The term "PET" as used herein in describing this invention has a broad
meaning. It includes all polymeric and copglymeric forms of poly
(ethyleneterephthalate). The compounds-6¥ this-nvention are also
effective slip agents for other polyester polymers and copolymers as
exemplified by polybutylene 30 terephthalgte and Oooly (ethylene
naphthalate). Thus the term PET should bé considered, in this context, to
be a generic term to include all polymers dlerived from aromatic diacids
including all terephthalate polymers ar-tiieir glergyatiyes, both known and
thgse yet to be discovered. 35 The additives of this invention conform to
the general structure: WO 2005/085340 PCT/GB2005/000805 10 R-X-R'
where R and R' are hydrocarbon moieties,oeach compristhg 1 to 34 carbon
atoms, and may be linear or branched ch#in, and may hg¢ fully saturated
or contain one or 5 more double bonds. X-cogforms @Qegof the
following structures: C(O)O- .

15 wherein A represents a hydrocarbon moiety comprising 2 to 36 carbon atoms
may be linear, branched chain, saturated or contain one or more double bonds.

and

The present invention therefore relates to the discovery of a novel range of

slip additives for polyester polymers such as PET which are highly effective in

20 lowering the coefficient of friction of the fabricated article whilst maintaining

low

colour and high clarity. More particularly, additives conforming to this invention

afford a rapid reduction in the coefficient of friction that is maintained during long-.

term storage of the moulded part. This is particularly critical in the production of

preforms and bottles from PET.
25 "

The term “PET” as used herein in describing . this invention has a broad

meaning. It includes all polymeric and copolymeric forms of poly
(ethyleneterephthalate). The compounds of this_invention are also effective slip

agents for other polyester polymers and copolymers as exemplified by polybutylene

30  terephthalate and poly (ethylene naphthalate). Thus the term PET should

be

considered, in this context, to be a generic tarm to include all polymers derived from

aromatic diacids including all terephthalate polymers and their derivatives, both

known and those yet to be discovered.

35 The additives of this invention conform to the general structure:



10 or -O(0O)C-A-C(O)O- 15 or -C(0)-0-A-0O-(0)C- where Ais a
hydrocarbon moiety comprising 2 to 36 carbon atoms, and may be 20
linear or branched and be fully saturated or contain one or more double
pangesinapreferred embodiment of the invention the total mamipgnaisoooses
carbon atoms contained within R, R" and X is greater than 22 and
preferably greater than 35. 25 Examplesi®f preferred additives conforming
to this invention are stearyl stearate, %tggyl henate, behenyl behenate,
ethylene glycol distearate, ethyl behenate, behenyl acetate, palmityl

myristate, palmityi palmate or mixtures thereof. To achieve the required

level filip ResfRrRaneHRBEIbINehadeityesdf cBRihiminYaptNRAiBon atoms,
incorporated at levels of between 0.1% and 1% and preferably. between

0.9 BTG OEY Lo R Cro el AL il R LAY JECHER one or
ineorpBPR<EP B RREAS0lymer by a number of processes well known to

those skilled in the art. For example they may 35 be added directly to the

resin by meltdgsing at @gng%ﬂhgﬁg%mgﬂu%&gnventional masterbatch

addition or by incorporation using liquid colour systems. WO
20051085340 PCTIGB2005/000805 11 Examples To demonstrate the
effectiveness of the aforementioned adeli®e@ + 5 reducing the friction of
RET surfaces the following procedure was adopted. A PET co-polymer (IV
- 0.8) suitable for the manufacture of bottleg and other food packaging
containers by injection moulding, blow moulding or a combination of both
was used. The PET was dried for 8 hours at 145C and the additive coated
10 directly onto the surface of the polytneabydyo)ape-mixing whilst the
polymer was still hot. The PET was moulded into 100 x 50 X 2 mm

plaques on a 35 tonne lock
15 or

~C(0)~0~A-0=(0)C~

_ where A is a hydrocarbon moiety comprising 2 to 36 carbon atoms, and may be
20  linear or branched and be fully saturated or contain one or more double bonds.

In a preferred embodiment of the invention the total numbér of carbon atoms
contained within R, R’ and X is greater than 22 and preferably greater than 35.

25 Examples of preferred additives conforming to this invention are stearyl
stearate, stearyl behenate, behenyl behenate, ethylens glycol distearate, ethyl
behenate, behenyl acetate, palmityl myristate, pa!mityi palmate or mixtures thereof.

‘To achieve the required level of slip performance in PET, the additives of
30  this invention are incorporated at levels of between 0.1% and 1% and preferably
between 0.2% and 0,75% wt/wt.

The slip additives of this invention may be incorporated into the polymer by
a number of processes well known to those skilled in the art. For example they may
35 be added directly to the resin by melt dosing at the point of extrusion, by

conventional masterbatch addition or by incorporation using liquid colour systems.



injection-moulding machine using the following conditions: 15

Temperature: All zones at 270C Injection Pressure: 85 Bar Shotsize:

29.0mm Pack: 20 Bar; 3 secs 20 Hold: 75 Bar; 3 secs Cooling: 20 secs

] : 10C The Coefficient of Friction (static and kinetj
“Es%?t%-%gﬁgques were 25 then measured on a Lloyd LRXE{(?I%}S)I é%%g%’? 80

and a ION load cell at the following time jntervals after moulding - 1 hour,

24 hours, 1 week and 2 weeks. The friction method was adapted from

ASTM 1894. The sledge weight including the plaque was 1000g and the

area ghauy contact between the two plagues was 50mm x 50mm

(see diagram). The test was run over a distance of 60mm at 150mm/min.

Each test 30 was conducted 5 times for each time interval using new

plagues on dacldemnngiratkadfraneifédivenest agfparatusorssbavendd RgsRes in

15 Durdadh 8 tERdR! df PETIBG-EIEHIRRLWRLY SiBBRARY IRINopteq.

depending on process and ambient conditions and its hygroscopic nature.

The coefficient of 35 friction recorded for PET with no additives was

generally behiEdnco:Bokien (M T8)aniipiie fontvansonittubeafiadtefosnd other

g@ﬁfmm@ﬂidmtﬁmmww&m @lﬁﬁﬁi %\6?! mwcfﬂé%g%cbomﬁination of

. rrigd ou n er eac
cries 8 DT e o e g o i A A d R sl costea
i"ercéﬂ%‘ﬁé bt AR LR SE Riclimbie Bbtingesiistdhiveolvoeiwas still
give agdroportionally lower result on a day where a low friction was
recorded for the blank. 5 A number of additives of mixed ester
compositionrwg%%zillso teste%and representative comgositions are given

e

in Table Il 1a0S B 2438, sk ﬁg Ttp _00 x 50 x 2 mm plagues on a 35 tonne lock

injection-motiding machine using the following conditions:

15
Temperature; All zones at 270°C
_Injection Pressure: 85 Bar
Shotsize: 28.0mm
Pack: 20 Bar, 3 secs

20 Hold: 75 Bar, 3 secs
Coofing: 20 secs
Tool Temp: 10°C

The Coefficient of Friction (static and kinetic) of the resulting plaques were

25  then measured on a Lloyd LRX tensile tester and a 10N load cell at the following

time intervals after moulding — 1 hour, 24 hours, 1 week and 2 weeks. The friction

method was adapted from ASTM 1894. The sledge weight including the plague was

1000g and the area of surface contact between the two plagues was 50mm x 50mm

(see diagram). The test was run over a distance of 60mm at 150mm/min. Each test

30  was conducted 5 times for each time interval using new plaques on each run. A
diagram of the test apparatus is shown in Figure 1.

“Due to the nature of PET the friction can very from day to day depending on

process and ambient conditions and its hygroscopic nature. The coefficient of

35  friction recorded for PET with no additives was generally between 0.5 and 1.2. To
enable comparisons to be made for experiments carried out on different days blank



WO 2005/085340 PCT/GB2005/000805 13 A summary of the slip

additives tested is given below: TABLE | Coefficient of Friction (% of

blank) Static Dynamic Sample Conc % initial | day 7 days initial | day
YsaDIEe: 5 85 NR 76 78 NR behenamide 0.5 62 NR 10 gﬁ&%ggwgs
90 0.50NR 109 0 NR GMB 0.5 0 NR 124 0 NR PEG200 dierucate 0.

89 NR 140 72 NR PEG200 dioleate O.SQR fail NR NR fail

Pentaerythdtol dioleate 0.5 NR fail fall I\? fail Pentaerythritol monooleate

0.5 NRdailad diridaib R E&0Qmamelastaie&issNRABI faldyfvéailon each day.
sorbitan_monastearate O R fail fai ' IGi ear.

24 NS S rRehe te Al oeg U LERR A0S i od e o
stear&i¥en 8OgENGRVEI G YRR PERRRIEIGRSY)Y @f@%{ré?é”@.g%qﬁh"é?@zgl\‘ﬁ?’ friction
laurylvpsi mitateed. forieiR85 63 NR oleyl behenate 0.5 122 NR 173 80

NR behenyl behenate 0.5 98 NR 94 118 NR lauryl behenate 0.5 55 NR

55 62 NR lauryl behenate 0.2 60 NR 72 57 NR oleyl erucate 0.5 12

fal 114 fail BCHEB RS S XA T B P deniD &0
54 95repraytijetiencrametons B8 gves napble Il labelled Formulations 1 - 6.



butyl behenate 0.1 33 65 33 52 62 butyl behenate 0.2 18 38 24 42 55

butyl behenate 0.5 15 30 16 27 33 ester Formulation 1 0.1 64 50 58 91
59 ester Formulation 1 0.2 38 38 36 45 38 ester Formulation 1 0.3 29 34

w8 IRafksester Formulation 2 0.2 69 51 80 62 ester Formulgtipp 3 Robiko
54 64 44 stearyl stearate 0.1 100 92 77 131 92 stearyl stearate 0.2 34 415

37 41 39 stearyl stearate 0.3 33 40 33 3¢ 36 stearyl behenate 0.1 60 70
58 135 122 stearyl behenate 0.2 33 41 91 43 44 stearyl behenate 0.3 42

49 5ASEMBANOf 20080 88EHEFEIHE BOGSIBRRBO5 14 Coefficient of

Frictig gp4 of blank) Static Dynamic Sample Conc % initial | day 7 days
[T day"7-stearyl.pak

initial lmitate 0-1-175-109-31.2-270-16 eard-pakwi

0.2 62.49 89 69 54_stearyl palmitate | ges". nctlon {ﬂ/‘of"blé’ e

40.248 46 48 56 4B_ester Hormulatlan 5 0.2 6857 74 72 55 _elster ynamic

Form)aitikh 6 0.2 58 46 72 85 B EthyiBehenald¥.2 4274880 p3U5' oo

Behegricatitate 0.2 34 42 54 384 Dildryl suctihate 0.7%4 69 68%59  ™*

WO 2006688840 PCT/GB2005/000405635  NR 100 7 NR
GMS 90 0.5 o NR 108 0 NR
GMB 0.5 0 NR 124 0 NR
PEG200 dierucate 0.5 88 NR 140 72 NR
PEG200 divleate 0.5 NR fail NR NR tail
Pentaerythritof dioleata 0.5 NR fail fail NR faill
Pentaerythritol monooleate 0.5 NR fall fail NR fail
PEG400 monclaurate 0.5 NR fail fail NR fail
sorbitan monostearate 0.5 NR fail fail NR fail
Calcium stearate 0.5 NR NR 124 NR NR
pentaerythritol tetrastearate 0.5 as NR 86 107 NR
hutyl stearate 05 88 NR 87 70 NR
EthyiHoxy! stearate 05 &0 NR 8 62 NR
lauryl palmitate 0.5 74 NR 85 63 NR
oleyl behenate 0.5 122 NR 173 80 NR
behenyl behenate 0.5 98 NR o4 118 NR
lauryl hehenate 0.5 55 NR 55 62 NR
lauryl behenate 0.2 60 NR 72 57 NR
oleyl erucate as 123 NR fail 114 {ail
EGDS 05 92 20 68 86 95
cetostearyl phthalate 0.5 45 83 82 54 a5
buty! behenate 0.05 49 83 34 57 64
butyl behenate 0.1 33 65 33 52 62
butyl behenate 0.2 18 a8 24 42 55
butyl behenate 6.5 15 30 18 27 33
ester Formufation 1 0.1 64 50 58 91 58
ester Formulation 1 0.2 38 a8 36 45 38
ester Formulation 1 0.3 29 34 30 32 30
ester Formulation 2 0.2 69 51 80 62
ester Formulation 3 0.z 57 54 64 44
stearyl stearate 0.1 100 a2 77 131 a2
steary! stearate 6.2 34 41 37 41 39
stearyl stearate 0.3 33 40 33 32 38
stearyl behenate 0.1 680 70 58 135 122
stearyl behenate 02 33 41 91 43 44
stearyl behenate 03 42 45 53 57 48




TABLE 2 Formulation 1 alcohol lauryl myristyl palmityl stearyl arachidyl
laurate <1 al.. 1 .. <1 <1 acid myristate <1 14-17 8 12 4-6, <1 palmitate
<1 32382024 8-12<1 <1<1<1<1<1 stearate Formulation 2 alcohol

waissmpgistyt palmityl stearyl arachidyl laurate <1 <1 <1 <} s 36ihs/000s05

myristate <1; 13 M1B 30 34 - 12 14 <1 paimitate <1 8101822 7 10<1
" stearate <1<1<1<1<1 x.uw.4..i
Formulation 3 alcohol lauryl myristyl palmityl stearyl arachidyl laurate <1

e totvy

<1 41 <9 <1 acid myristate <

1<118

22 9 1Cosfficientotrictidn 5 ¢laig 45

2024 n="h <M1 t~ palmitate

Stearat

h <] <1 <1stasid <1 Form

jlation 4  Dynamic

alcofgHmpITyrmyristy paimifydstearyl amenidyh daprate vkl | snligfl <I 1day 7
<1 QsEapistREstate <I 37966 224 M 108 312 370 762
stearyl paimitate 0.2 62 49 83 63 54
stearyl palmitate 0.3 33 39 30 43 35
ester Formulation 4 0.2 48 46 48 58 48
ester Farmuiation § Q.2 68 57 74 72 55 .
ester Formaullion 6 0.2 58 48 72 85 63
Ethyl behenate 0.2 42 49 54 33 42
Behenyl acelate 0.2 34 42 54 31 34
Dilaury! succinate 0.2 74 69 &8 59




<11619101257" <1 a" palmitate stearate <1,<1.244045<1:" 5
WO 2005/085340 PCT/GB2005/000805 16 TABLE 2 continued
Formulation 5 alcohol lauryl myristyl palmityl stearyl arachidyl laurate <1
W sobsTukssdy Myristate <1 7-9 4 6 2 4 <i acid palmitate <1 rpclﬁ%ﬁ D oses
46 <1 stearate <1 <1 <1 <2.<1 arachidate <141 <11 3" <~ behenate
<1 <1 <1 40 45 <1 Formulation 6 alcohgl lauryl myristyl palmityl stearyl
arachidyl laurate <1 <1 g!~s<1~1r<1,~ acid myristate s<179 462
4 <1 pedretate <116 19x'40124853<1G". 2~ ~; ge e "itie ffes:
stearate <4, <118 -G .2 <1 a G1 WO 2005/085340 PCT/GB2005/000805
17 TABLE 2 continued Formulation 1 alcohé?éOL%Fryl myristyl palmityl

stearyl arachidyl
latryl

myristyl  palmityl  stearyl  arachidyl
R RO DR TR A O T

AR

laurate
acid myristate
paimitate

stearate

Formulation 2
alcohol

{auryl myristyl  palmityl  stearyl  arachidyl
3

laurate
acid myristate

paimitate

stearate

Formulation 3

alcohol
fauryl  myristyl  paimityl  stearyl  arachidyl

laurate
acid myristate
palmitate

stearate

Formulation 4
alcohal

lauryl  myristyl palmityl  stearyl  arachidyl

laurate
acid myristate
paimitate &
stearate



laurate <1 <1 <1 <1'<q acid myristate ~1 _ 141781246 <1,™
palmitate c1 32 38 20 24 8 12 <1 stearate < <1 <1 <1 <1<1 ~i
Formulation 2 alcohol lauryl myristyl palmityl stearyl arachidyl laurate
"~ <1 <1,<1 < <1 <1 acid myristate <1 " 'y" X1318=3034; 12 14~
woz %3’0%)53 Mitate r <18 10" 4" 1822}, 7 10 " <t™ v+~ rar L5 VGEFIEE000805
- stearat8 <1 n<1lk @ 2 <~ dt'<s,;m e w < -;. Formulation 3 alcohol lauryl
myristyl palmityl stearyl arachidyl laurat® + ff<1 <1 <1R=<9<1.~inas
X. 1 Frapr kO es@iRgagkey Fnnos acid myristate palmitate a, <tu'c O
5~15~ F4 4? 24 'r, <l~~ir[tofo. stearate<lr. z<1,"™
<1l',);<<1 ?r,mgf {Oré 5 Formulation 4 alcohol lauryl myristyl palmityl
stearyl arachidyl laurate <1~ ‘ta<l M1 ..r' <'“’.[°P'|‘:€‘,"\<1++,' '~<1 acid
myristate<1t 7 9 4 8 t :N +~/ph¥nitaeriety! 1 6raigityD-1ste3y, skeEshisid <1 <1
.2-4'40-45 laurate Al e <1 <4

myristate

acid paimitate
' stearate

arachidate

behenate -

Formulation 6

aicohol
lauryl  myristyl  palmityl  stearyl  arachidyl

laurate
acid myristate
paimitaie

stearate




<1 WO 2005/085340 PCT/GB2005/000805 18 TABLE 2 continued
Formulation 5 alcohol lauryl myristyl palmityl stearyl arachidyl laurate <1°
<'1<1<1<1; myristate <1 7.9 4-6 <1 and palmitate <1 1619 10 12i 4
£ Z%g@égg%ﬂ <1<1<2<1"; arachidate <f<1<1137 <F #ﬁ a %(ﬁ»s%
<1 <1 <t 40-45 <1 Formulation 6 alcohol lauryt myristyl palmityl steary
arachidyl laurate <1 <f<l..~<1l a<f&iCE~fyt~J~tlY~rt*tl~a
acid myristate ~, ~~<1794624 ~~ N ter,3S.[4 SrE~f.QY X}g4'!
.G palmiegE<bimk@ 3 "10 12 48 b3 ~a<1 d stearate ,' <1 <f<lfe<la
al a 5 The superior performance of the additives of this invention can be
readily appreciated by reference to the above results. Conventional
amide slip ¥G¥iatends exempiified by erucamide (4), lowered the
coefficient of friction to between 62% and 74Re6tef the blank but resulted in
10 severe yellowing of the patymermifsagditamidhe atiaah W%gm@ﬁ lived
and after 7 days was{Rack tejthesconyrol valug, Additiyes confogming to
this inventign affqrded an: Jreate A

paimitate

_stearate

Formulation 2
alcohat
lauryl myriétyl palmityl  stearyl arachidyl
laurate
acid myristate
" paimitate
staarate
Formutation 3
alcoho!
iapryi myristyl  palmityl  stearyt  arachidyl
laurate o
acid myristate
palmitate
stearate
5
Formulation 4
alcohol
fauryl  myristyl arachidy!
laurate & HERETE
atid myristate
palmitate -

stearate



reduction in the coefficient of friction when compared with conventional
amide slip 15 agents but the polymer plaques remained clear and
transparent. In the examples of stearyl behenate, stearyl palmitate and
wsiahiagnylation 4, which represent preferred embodimen&g&éﬁ%omms&s
invention, very low coefficients of friction were achieved (30%b to 50% of
the blank) at addition levels of only 0.2;8 0.3%. 20 WO 2005/085340
PCT/GB2005/000805 19 It is of note that some esters of polyethylene
glycatABOE comfgthniay to this invention) as exemplified by PEG 200
dierucate affraad.an initial reduction in the coefficient of friction but this
effect diminished over the 14-day test periodak_:lc')pi§ renders compounds of
this nature of little value as a long-term slip agerﬁs for PET. 51tis
envisaged that mixtures of s 4gerf¥B¥yeRaraiforntiiii caRHe
in polymers and cé&figymeys hagen
combination withnigrietatar slip
additiveszggnformyggtadhis
rapid and long-lasing.ggdu
maintaining low coloy a‘"i‘é‘?’-
te

r
certain compou n%fécgfd g

reported as anti-IR3%g&n
reported in polyester-type polymers and in particular not in PET polymers
as defingdiirrgisn d he activity of certain compounds, including, but in no
way limited to, the group comprising stearyl;stgarate, stearyl behenate,
behenyl behenate, ethylenge glycol distearate. ethyl behenate, behenyl
acetate, palmityl myrista n‘i@{y ' m¥nfe‘ %ﬁm;‘?&p st%ear}ﬁ E]ﬁécp%},ghis
group of compou o\

the test @8fcentraMdii
particularly high aalabitapr
used additives in dRisori

5 The superior performance of the additives of this invention can be readily
appreciated by reference to the above resulis.

Conventional amide slip agents, as exemplified by erucamide (4), lowered

the coefficient of friction to between 62% and 71% of the blank but resulted in

10  severe yellowing of the polymer. In addition, the effect was short lived and after 7
days was back to the control value.

Additives conforming to this invention afforded an equivalent or greater

reduction in the coefficient of friction when compared with conventional amide slip

15  agents but the polymer plagues remained clear and transparent. In the exampies of

stearyl behenate, stearyl palmitate and ester formulation 4, which represent

preferred embodiments of this invention, very low coefficients of friction were
achieved (30%b to 50% of the blank) at addition levels of only 0.2 to 0.3%.

20



Materials 85/90% behenic acid, AV=163.7 mg KOH/g, (mwt 342.7 g/mol),
200.0 g (0.584 30 mole). n-butanol (butan-I-ol) 99.4+%(Aldrich), (mwt
74.12 g/mol), 400.0 g (5.397 mole), sulphuric acid (98% min) catalyst, 4.0

WehdYaRyt of butanol. WO 2005/085340 PCT/GBZOOS/OQQ@@%&Q 000805
Procedure A flask equipped with a stirrer and vertical water-cooled retl

condenser, was charged with the mategials above and heated to and
maintained at 110-120C under 5 air at atmospheric pressure with
constant reflisxabfrbtedinal Some mstensiwiatelyethPaneuglycdineaesulfonging to this

MiXIe WaS EansiGHRAde @ymf@émegémaaeé heidbd-Hf ArbERARERin the
60C added, followed b){%l tura ed brin solutl?én ilq{ug whole mjx ur.
et a

wasCREREN ] 3If%w8td 8’@5’65 RYeTA geﬁhggéo jas
run offidarsccanerpepianttipbasbieahifizlvairdsapienttpnasic aganin i PET.
¢epeatedly 10 washed with ca. 1 L of warm (60C) distilled water until

ashingS oLe Rb Ra RIBNS B MR P BN 20 M Bl e

sodium sulpha?e an tere e fi as eva orate to constant
weidhPeHRErB Rl ‘&78&‘5‘?‘2&6@@‘ FREUAUBRSHB MANALRG 08 LSBT ERTERyation

the hithdapaneiaf dbenteessel was blown with nitrogen for ca. 15 minutes
to remove traces of butanol smell. 15 Yield 1869 (theoretical maximum

eId 232.9 g) 80% yield. Anal SIS of fin duct: AV46 m H/
S 10.0 HIVKOHT S8 GA 57 SR ROAT ARUIEHTER 203 dventon
coloprotige m‘aszems@sog@@g@gtum of a rapid and long-lasting reducnon in the
coefficient of friction of PET whilst maintaining low ¢olour and high transparency.

Whilst it is known that certain compounds of general Formula 1 as defined

15  herein have been reported as anti-slip agents in polymers this has generally not

been reported in polyestertype polymers and in particulér not in PET polymers as

defined herein. The activity of certain compounds, including, but in no way limited

to, the group comprising stearyl stearats, stearyl béhenate, behenyl behenate,

ethylene glycol distearate, ethyl behenate, behenyl acetate, palmityl myristate,

20  palmityl palmate or mixtures thereof. This group of compounds provides slip values

in the order of 40% or better at the test concentrations when compared to the blank.

Such values are particularly high and represent a significant improvement on
currently used additives in this context.

25 PREPARATION 1
Materials

85/90% behenic acid, AV=163.7 mg KOH/g, (mwt 342.7 g/mol), 200.0 g (0.584
30  mole).

n-butane! (butan-1-ol} 99.4+%{Aldrich), (mwt 74.12 g/mol), 400.0 g (5.397 mole).

sulphuric acid (88% min) catalyst, 4.0 g, or 1% on wt of butanol.



Claims: 1. Use of a composition consisting essentially of a mixture of
aliphatic esters as a slip agent in a polyester polymer, said composition
comprising <1% to 17% 5 myrsityl myristate, 0.5% to 38% myrsityl

0 to 34/a paimityl myristate, 10% to 45% palmi Imitate
‘g/o to%@&ég/tearyl myristate, 4% to 53% stearyl palmitate, <]¥ f % ﬁqgsmdasos
palmityl stearate, <1% to 45% stearyl steatate, ci% to 3% stearyl
arachidate, and <1% to 45% stearyl behenate, by weight. 10 2. Use of a
compasitignras claimed in Claim 1 wherein the composition comprises 14
to 17% myristyl myristate, 32 to 38% myristyl pairhitate; 8 to 12% pamityl
myristate, 20 to 24% palmityl palmitate, 4 to 6% stearyl myristate and 8 to
1206/AtBary| ssuiRResteviby AnBIRE. 25! 3re0isal oy ateiorApledifBH CoTsrRBRFirvas
Claimhavgberein themampasitione eodiprises tb3tal bE&Mstamedstyl hdytzaedeynder

g o %9%&%@%{6% PR30/ %&r(@taﬂ@l@m YIS P %&%J%atefy 45

palmityl palmitate, 12 to 14% stear ristate and 7 t0.10% s

Pl by R EGHITST e 67 SRR 08 SSIRd TEL R 7 L of

whetissipttne @ ripEsitdiedcdvipriet 0 D toof Sokiralpdstyingasaiitine, Tdeowhole
22% Rty dnsHalateadd e 653@9@61!8% pakBpaige Thel A0 ase was

myristate and g%toh24% stearyl palmi gte,rpgn etg_@t 8%232 \kfé%etﬁ)enarepeas;dly

composﬁlfgn as Clal %alm erein e composition compris
® Q%’W%Wﬂﬂhﬁﬁlétét@f LU (fﬁﬁmﬁgﬁtr&?ﬁ! waiﬁmtafé,wasmﬂe%“ﬁé%ﬁﬁyﬁ The
myrisigieant (hiaskia Hentyhiankmiateq fdouwdslzandupysist atel ditdrBdo The

7% ﬁi@é{&h@@@%&@ﬁ%“&&%ﬁ%@ ﬁ@éw SISRIRte I NRIoE 780 dse 700

of a composition as claimed in Claim reln the compoB ItIO

comHEEY Y334 rﬁgvﬁgsfyﬁeﬁma%%?% R eSS BatAls, itsepen for
6% painyhimigidatentodetvateyshpddnatginriimitate, 2 to 4% stearyl
qmyristate 4 to 6% stearyl -palmitate, <1 to 2% stearyl stearate, 1 to 3%

on ML B R B R e e e O

Analysis of final product:

AV 46 mg KOH/g
20 OHV 10.0 mg KOH/g

Sap value 137.3 mg KOH/g

moisture 002 %w

colour 156 Hazen



GB0500$05 22 7. Use of a composition as claimed in Claim | wherein the
composition comprises 7 to 9% myristyl myristate, 16 to 19% myristyi

palmitete, 4 to 6% palmityl myristate, 10 to 12% palmityl palmitate, 2 to GBO500805
4% stearyi myristate and 48 to 53% stearyl palmitate, by weight. 5 8. Use

according to any preceding claim wherein the polyester polymer is

selected from the group comprising: paly(butylene terephthalat(je) 10
poly(cyclohexanedimethylene terephthalate) poly(ethylene isophthalate)

po lene 2,6-naphthalenedicarboxylate) poly(ethylene phthalate)

poly(ethylene terephthalate) 15 and co-polymers thereof. 9. Usie

aceording(ig-apy @W%ﬁ%&%ﬁ?&sﬁ@aﬁ?%&%l%ﬂ& &r %ﬁﬁﬁéﬁ& esters

salg polgpste%, mer in an amoy rf%eci)_ Qgt een 0 lo{g to 1.0% wt/wrf. ;
10208 "AR¢ to C?f?a?/ WheYen sai omﬁ)gsffoﬁ f’s&n}?lréé%t |?1 adRy 17%

5 pofstiey Wyﬁféﬁernoa@]/‘aﬁﬁo%ﬁw’@dﬁlﬁ@t%de@i“@@% 7). 7506 Winpkmityl myristate,
corMpositionfrpasaings pastitatgertitaigolyesterpolymencsaith © 53% stearyl
compgitian copnsisting Séﬁﬁﬂﬁ'%lﬂé(a%té g ekaliphal gﬁsm (:515539"% 3%

agent in a 25 polyester mer, said composition com
Aot SR A SRy BB e 1 40t

palmityl myristate, 10% to 45% palmityl palmitate, 2% to 14% $tearyl
10 Mmyzistate (A% ¥ 3% sieambrabivi@tmsd % (A% nalmiaflaﬁéﬁ@teoﬁ ition
to 45'}‘{ leary} qtee}laa, e, <1% 10 3%. ttea%
steary%ﬁe%senate by \’/Lveldlﬁf Oniyfsé cbmpg%a%%das [Sied %ﬂ’% gin‘?’ f‘i 2%
wRGBIMHEvES RS 2R dA %%.@ﬁgw'mffwtﬁw%@/%mtﬁm@q@m 8 to
38%%nywstyl pallniitate b@4a:ihReo palmityl
15 3. Use of a composition as claimed in Claim 1 wherain iihe composition
comprses 13 to 18% myristyl myristate, 8 to 10% muyristyl palmitate, 30 to 34%
paimityl rynistate, 18 to 22% palmityl palmitate, 12 to 14% stearyi' mytistate and 7
fo 10% stearyl paimitate, by weight, ;
i
20 4. Use of a composiion as claimed in Claim 1 whersin ithe camposition
comprises 0.5 to 1.5% myristyl palmitate, 18 to 22% paimityl myrilgtate 41 to 45%
palmityl palmitate, 9 to 11% stearyl myristate and 20 to 24% steary( paimitate, by
weight. : -
25 5. Use of a composition. as claimed i Claim 1 wherein frthe composition
comprises 7 to 9% myristyl myristate, 16 to 19% myristyl paimitate,H to 8% paimity
myristate, 10 to 12% paknityl palmitate, 2 o 4% stearyl mynsta’te and 5 to 7%
stearyl paimitate and 40 to 45% stearyl stearate, by weight. !

30 8. Use of a com'posiﬁon as claimed in Claim 1 wherein i‘the composition
comprises 7 to 9% myristyl myristate, 16 to 19% myristyl pa!mitateér% to 6% palmityl
myristate, 10 to 12% palmityl palmitate, 2 to 4% steary! myrzstatej 4 to 6% steary]
paimitate, <1 fo 2% stearyl stearate, 1 {0 3% stearyl arachtdate and 40 to 45%
steary] behenats., ;

35 '

seived at the EPO Mar 17,2006 17:23:
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myristate, 20 to 24% palmityl palmitate, 4 to 6% stearyl myristate and 8 to
12% stearyl palmitate, by weight 35 ceived at the EPO on Mar 17, 2006

17:23:13. Pa AMENDED SHEET G80500805 23 13. A composition as  GB0500805

claimed in Claim 11 wherein the composition comprises 13 to 16%
myristyl myristate, 8 to 10% myristyl palmitate, 30 to 34% palmrtyl
myristate, 18 to 22% palmityl palmitatez212 to 14% stearyl myristate and 7
to 10% stearyt palmitate, by weight. 5 14, A composition as cldimed in

Cldim 11 WABrEnnEPEERHsGiaR CAMRELR 68 1. SOFHRftidtyt comeosition

paknitatesess/to 2206 akivitylmnfristalé, i 11B% m&%t}:‘ia}mfmytbtpamzﬂ% Balmityl

to FkMssieant nyrisiat Fa@mﬂd?&ﬁ%%ﬂ% StRARY, RAIRIRRAMEIGNG 18 1o 539

15, (A com gﬁn[{ %ﬁ ed in Claim 11 wherein the composition
compfi &8 ¥'nyr|§ yl myristate, 16 to 19% myristyl palmntate 4to

5 6% palmityl myristate, 10 to 12% paimityl palmitate, 2 to 4% stearyl

mygistate Hae SdmrBapsteaty) primitste; a@dﬂ@ﬁ@r@&%ﬁeﬁéb&‘e&t@af@&rmer is

by WRIGAK Ao fe/HRRIMBGRIIRE,3S claimed in Claim 11 whereinh the
composition comprises 7 to 9% myristyl myristate, 16 to 19% mynstyl
palmitate, 4 to 6% palmityl myristate, 10 to 12% palmityl palmitate, 2 to

Avpsair ey tstantizrl®®% stearyi palmitate, el to 2% stearyl stearate,

10 1 tpo%ﬁaaéygaé@qh&ﬁ}@m,égmgfg?@ stea yl behenate. 20:17. A

15

20

25

30

35

g&ﬁ)}gﬁn{ﬂ s.glair eg{ Claim 1 wherein the composition comprlses 7
% rls ate 6 to 19% myristyl palmitate, 4 to 6%pairhityl

m)ﬂ‘i’%)f% y@@etg ?@?b‘ﬁﬁ‘ﬁﬁ?fjﬁé 123 to 4% steary! myristate and 48
to BENsserng palmitatd, by weight. } 25 18. A composition according to

anyoff &l 1rifntialnelysive wherein the polyester polymer is
seI%ged frqm the group. comprising: :

alymers there i
9. Use according o any preceding claim wherein said compositian 15 present in
said polysster polymer in an amount-of between 0.1% to 1.0% wtiwd.

10. Use according to Claim 8 wherein said composition ts‘present in said
polyester polymer in an amount of between 0.2% to 0.75% wifwt.
!
11. A composition for use as a slfip agent in a pofyeste;:r polymer, said
composition consisting essentially of a mixture of aliphatic asters as a slip agentin a
" polyester polymer, said composition comprsing <1% to 17% myrs:tyi myristate,
0.5% 1o 38% myrsityl palinitate, 4% to 34% palmityl myristate, 10% to 45% palmityl
paimitate, 2% to 14% stearyl myristate, 4% to 53% steary! pa!miiata <1% fo 4%
palmityl stearate, <1% to 45% stearyl stearate, <1% to 3% stearyi arachidate, and
- <1% to 46% stearyl behenate, by weight.

12. A composition as claimed in Claim 11 wherein the c:ompe;sition comprises
14 to 17% myristyl myristate, 32 to 38% myristyl palmitate, 8 to 12% patmityl
myristate, 20 to 24% palmityl palmitate, 4 to 6% steard mynstafe and 8 o 12%
stearyl palmitate, by weight.”

ceived at the EPO on Mar 17,2008 17.23:13. Fs

'\ih:NDa:D SHEET



poly(butylene terephthatate) poly(cyctohexanedimethylene terephthalate)

30 polyethylene isophthalate) poty(ethylene

2,6-naphthalenedicarboxylate) poly(ethytene phthalate) polyethylene GRO500805
terephthatate) and co-polymers thereof, 35 :eived at the EPO on Mar 17,

2006 17:23:13. Pa AMENDED SHEET G B0500805 24 19. A oomposmon

according to any of Claims 11 to 18 inclgsive wherein said composition is

present in said polyester polymer in an amount of between 0.1% to L0%o0

wttiid: 5 20% Acsamgitenian detprdiin HR Al ke isie Fath OaPRB RO SRBIises

is present; iy saigigolyesiengelyanes incan amant mfilbetnees00BY6L0s palmityl

0. 7%, L. 1%%6?@ é%ﬁ{ﬁﬂ,PféY%&é”?@r@of@}”&@aFﬁ”F&%‘EQB and 7 to 10%

acco ito a ims 11 .to 20 inclusive. 10 22. Use of a
corﬁﬁ‘é&’? ﬁ“@ﬁ?érs‘?#@e@%entlally of a mixture of aliphatic estérs as a

5sI|p agent in a polyester polymer, said composition comprising 1% to

17:’4’4 ﬂyr%ﬂﬂW%oﬁ/ 43 %?é’igﬁﬂz@&lig/ Q?ﬂﬁh‘ﬁﬁﬂ}ﬂ%@é@iﬁ(e@%@&ﬁ@n comnprises
pa y] myristate 0 to o Ralmity] palmi 0 earyl,

atf’e 14% t& s‘%@g? Q%Imlt%%y gig/n ‘{ﬁ HL73 0 pa m|t Iﬁea‘?gté paltmity!
<1%3l@“i¥5% %t@éﬂ%ﬁ@ammmmfw@/aﬂsﬁw mmm=m Byogaisht.
45% stearyl behenate, by weight substantially as herein descrlbed 23. A

10 COMBOSItiN CANSISHAY 5§§§F£%Wn‘?ﬁ?ai?ﬂ')ﬁw Ul @k@ﬂﬁrﬁﬁﬁﬁcﬁ?&ﬂ&* ises 7
20 agent in a olyester polémer said p%on cQ

1798 e A THERIRLS 158 1 Babh o STV Aot o i b st 10

B - palmit\2 ¥ peisiitie paDedate, 2 to 4% stearyl myristate and 5.t0 7%,stearyl palmitate
and 40 to 45% stearyl stearate, by weight. :

15  16. A compaosition as claimed in Claim 11 wherein the composfiﬁon comprises 7
to 9% myristyl myristate, 16 to 19% myristyl patmitate, 4 to 6% palrityl myristate, 10
to 12% palmityl palmitate, 2 to 4% stearyl myristate, 4 to 6% sieargjri palmitate, <1 to
2% stearyl siearate, 1 to 3% stearyl arachidate and 40 fo 45% steafyi behenate.

- 20 17. A composition as claimed in Claim 1 wherein the composi%cion comprises 7
o 9% myristyl myristate, 16 to 19% myristyl palmitate, 4 to 6% palmityl myristate, 10
fo 12% palmityl palmitate, 2 to 4% stearyl myristate and 48 to 53%tsteary! paimitate,
by weight.

25 18. A composition according to any of Claims 11 o 17 snc!uswe wherein the
polyester polymer is selected from the group comprising:-

poly(butylene terephthatate)
poly(cyclohexanedimethylene terephthalate)
30  poly(ethylene isdphﬂ"yalate)
poly(ethylene 2,6-naphthalenedicarboxylate)
poly{ethylene phthalate)
polv(ethylene terephthalate)
and co-poiymers thereof,
35

f QO on Mar 17,2008 17: P .o
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45% palmityl palmitate, 2% to 14% stearyl myristate, 4% to 53% stearyl

palmitate, <1% to 4% palmityl stearate, <1% to 45% stearyl stearate,

<1% to 3% stearyl arachidate, and <1% to 45% stearyl behenate, by GBO500805
weight substantially as herein 25 described. 24. A polyester palymer

incorporating a composition as a slip agent, said composition ¢onsisting

essentially of <1% to 17% myrsityl myadstate, 0.5% to 38% myrsityl

palmitate, 4% to 34% palmityl m ristat

e % 10 45% palmit
D oio80 10 AT STHAATE, T Eiiania A7 e AHLBOENA  said
patonitybsitiear it eprosdnt to B petEaien mwwerr@%am@%t gfe%ﬁ%%ﬁ 0.1% to
araepidate,:and <1% to 45% stearyl behenate, by weight substantially as
herein described. ceived at the .EPO on Mar 17, 2006 17:23: 13 Pe

MENDED SHEET -
5 20. A composition according to Claim 19 wherein said mmposrhon is present in

said palyester polymer in an amount of between 0.2% to 0.75% wtlwt

21. A polyester polymer incorporating a composition accordinggto any of Claims
11 to 20 inclusive.

10 :
- 22, Use of a composition consisting essentially of a mixture df aliphatic esters

as a ship agent in a polyester polymer, saikd composition comprising <1% to 17%
myrsityl myristate, 0.5% to 38% myreityl palmitate, 4% to 34% palmityl myristate,
10% to 45% palmityl paimitate, 2% to 14% stearyl myristate, 4% to 53% stearyl

| 15  palmitate, <1% fo 4% palmityl stearate, <1% to 45% stearyl stea:rate, <1% to 3%
stearyl arachidate, and <1% to 45% stearyl behenate, by weighﬁ substantially as
herein described. | ' |

23. A composition consisting essentially of a mixture of aiiphaﬁi::. esters as a slip
20  agent in a polyester polymer, said composition comprising <1%ito 17% myrsityl

myristate, 0.5% to 38% myrsityl palmitate, 4% to 34% palmityl myristate, 10% to

45% palmityl palmitate, 2% to 14% stearyl myristate; 4% to 53% ;s;tearyl patmitate,

<1% to 4% paimityl stearate, <1% to 45% stearyl stearate, <1% to 3% stearyl

arachidate, and <1% fo 45% stearyl behenate, by weight subste?nﬁatly as herein
26 described. i

24. A polyester polymer Incorporating a composition as a j—sﬁp agent, said
composition consisting essentially of <1% to 17% myrsityl myristate, 0.5% to 38%
myrsityl palmitate, 4% to 34% palmityl myristate, 10% to 45% painw%tyl palmitate, 2%

30 to 14% stearyl myristate, 4% to 53% stearyl paimitate, <1% to 4% palmityl stearate,
<1% to 45% stearyl stearate, <1% o 3% stearyl arachidate, and <’Ef’/a to 45% stearyl
behenate, by weight substantially as herein described.
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