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i ndividual | yE"aF}@ in. co
tu t d ride
one or o’ pane LI &i‘ el R 52@ hery ?ﬁaﬁg cgé g?ﬁmﬂqﬁﬁ%m
Exanpl es of am.aa eps.@rar ROES-Hi0d R Haea&ema Q3 thd'® bHiedsY b. s%ﬁ alf
~and esters oparaffinyaanexbiditihy aUmsitihgl peiheel 368°CSarkiUC.N2 Part ok iohy lof BRdiFeedny lositiRed
~and et hyl acp Y%'Meneme# JM ami esitiasif dkesp |Wapest ardtféelt h@d inarbers awenlisted| ih the

Sirenoths STRGAY g@sfxs r%gffsﬁﬁ e e

det er mi ned byhpadwax irebiélin inglgsS | N formof & cont ! nuous

BB Aoy i S ﬁ,%s% 9,9 %) é‘eg ﬁ%{%@ r%ga 2 K ér%siﬂpevs b

Pl asti o5 Nochivite et So ah et AR pdpn g2 ey s

(3.8 cm ande,ttheeremtrau qmlowas eqw pped with a pi pe extru5| on head having a
die dianmeter of 1 inch (2.5 cm. The space between the mandrel and the wall
of the die measured 0.059 inch (9"‘&'99'@ eV A pipe ¥ Efer was enployed to
control thg wal | diameter of theg %z n the t ratures in the is

vari ous zones of the extruder reggt the val ues gaegi fied i.n the exanple,
the wall thickness of the extrudewzpagpe was reducesieOy gradual |y increasing
t he speed of the pipe puller whiPigzode2 extrusi on ¥88£€ was mai nt ai ned
constant. A conventional vacuum EP¥PHGETRINk was |'P¥ated between the -
extruder and the pipe puller. The nelt stygpgyh of the polymer formulation
can be determnm ned by neasuri ngudivicesitl fidnN Wadcld nd0 tHrska®es that can be :
achieved wt hout tearing apa{—t—-e-f——t—he—m—pe—lm—s—p#epept—%—i—s conventional |y -
referred tg as "draw down" and is ¢80Qul ated ud?ng the 8ol | owi ng equati on:

% dr aw dowifi=(d-t)/dx100 25 wher ei niB08s the widBh of t138 die orifice, in
inches. and t is the mnimumwall f b@kness (i Bgi nches)gt hat can be -

achi eved wi thout rupturing the pipsogal | . Exarmge 1 Thesfornul ati on

eval uat ed for nmelt strength cont ai3q@@ 100 partdsof a pi9pe gr ade vi nyl

chlori de h® rmpol mer exhi bi ti n an [ nherent Vi SCOSI t%;; drawdownandthgwscosnYOf

cal ci um car bgnat ﬁ 'Fdf'?‘ "°“f" h
di butyltin-S ; mﬁzftg Bg ‘f/ "oy & capt oace tha" ? ngt a%ns'ldlerfrercomom eéc'a Y

part of a paraf founnd\amma«rmmwoﬁgs@ am&ixtovze@pcpfutrmenoﬁav[:@rarn}euamosﬁky b22qEamPasait
~one of sixdit#o; et maximaih 2@ drapodopent yd lesscthemi¥s. The nmelt viscosities of
t hese waxes and their acid nunbers are listed in the following Table 1
t oget her W th the maxi rum % draw down t hat scoul d be achi eved. The nelt
Vi SCQSI Tti es of the oxidized polyethyl enes described in the follow ng

;<A | spi-ndle. The viscosity val ue of 200 mPas was neasured using
a number -3 spindl e. The extrusion rate was from 49 to 56 pounds per hour
(22 to 26 kg per hour), the speed of the 40 screw drive was 50 revol utions-
‘per mnute (RPM and the tenperatures in the various zones of the
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extruder were' as follows: Extruder zone 1 [err] Extruder zone 2
[err] 45 , Ext ruder zone 3 - [err] Gate
[err] Diezone 1 ‘ [ 01 DdSFone 2 . [err] .Pol ymer tenp.
[ er rgeample PABLE 1 Melt viscosity nPas Acid no. % draw down 1000

Al of 1A forfulations evaluated contained 100 parts of a pipe graéfhy! chioride homopolyrh8r
64 élé?}_fﬁ")‘ﬁltmg an inerent viscasity of 0.94, 3.0 Fdrts3a@@m carbonate, 1.0 pd@Btitanium dioxide, ®. 4]_@00

T R e S

= -buwltn@%sgp")g?goctyl mercaptoacetsj_% as the heat stay@zq;(p Y past gf g pa n%ﬁa ‘%
deFro‘hs%' it Peiige g Eh ze cosity
of _tedn &ﬁq %2 wg?ﬁg%ém 3«% apf ﬁ ﬁﬁ“&aae@hquﬁgg%ags not

conskxg@pied Wml"f&lo nigYexBGdue Po il oﬁs r| ng a SI mlar eval uatlon usi ng an
oxi di ze&xtygion eathy 3443 Ipavndshow (mss{——mp%wmuny of 200 mPas at 65 [err]the
me®i munPYPYrdive sersd=dR&PMess t han 5% 0011455 Exanple 2' Al of the
formul ati ons eval uat ed cont ai nepmipg gsrts of a pipe grade vinyl chloride
honopol ymer bi ting an i ngaGadr 20HeSICOSI 1Y Ofggdg 94, 3.0 ‘parts cal cium
carbonate, 1.0 part titapandsrderea de, 0. 4iggact d - :
-bEtyltin-S, S -bi's{i soockyiudereeredt oacet a1t7§)’Cas the heat stabilizer, 0.8
part of a paraffin wax -h IP/‘Pn 5 a mc:ltlngI Q nt of 1 65C and 0.21 part of
one of seven different o Qi Qd pol yet hylgdes having a nelt viscosity and
acid nunber listed in T !ﬁn mehi ch al sggzegorts the % draw down: of the _
f oul ation. The fornulations.were extruded in-the formof a pipe using the
appar atus described in the preced‘r°~ﬁl§){E Exanple 1 and the foll ow ng extruder

condi tions: Extrusion r “'39?5' ds/ 15.5--19.5 kg/ hour) 10
Screw dri ve speed:4O'RI5l\/Iasa”4o 'ﬁ%‘g?at [}%g “BX¥ruder zone 1 [err]
Exdsr uder zone 2 ~ [erriogp 17 _ Extruder zone- 3
1 760C Gate . 15001 800C DiBe zone 82 [err] Die zone 2
1970C Pol ymer nel t 47%20C 20 22ABLE 2 %It viscosity - nPas at [err]
Acid no. %draw down 25 3900 2 | 1000 | 17
7801500 18 300 4700 6 &?2 85 9000 - 28
87 15000 16 4sooc9 7 91 30000

16 91 45000 . 91 The data in Tabl e 2 denonstrate
the sur gP? Sptadp yablp &hdmmsmmt% sireriginglyvirigh maximum % desw down that can be
achieved using ox:dlzed polyethylene having a melt viscosity that is within the scope of this invention.
35 The pipe was of acceptable quahty and exhibited unexpectedly smooth and glossy inner and outer

- walls. . ) .

Example 3
This example demonstrates that polymer formulations s|mllar to those -disclosed in U.S. Patent
40 Spaecification 3,979,347 cannot be processed using conventional extrusion squipment. '
A formulation containing 100 parts of a pipe grade vinyl chioride polymer exhibiting an inherent
viscosi.y of 8.94 mFas, 1.5 parts of 2 conventional sulphur-containing organotin stabilizer and 2.0 parts
of an oxidized polyethylene having a melt viscosity of 7,000 mPas was placed in the bowl oi a
“Brabender” torque rheometer. “Brabender” is a Trade Mark. The bowl was maintained at a -
45 temperature of 200°C and the speed of the blades was 60 RPM. The size of the sample was 62
grams, the fusion time for the formulation was 0.8 minute and the maximum torque was 3400 metre
.grams. The fusion time for conventional extrudable formulations is in a range from 1.7 to 5.0 minutes.
A shorter fusion time will cause degradation and discolouration of the molten polymer resulting from a
prolonged exposure to heat while in the molten state. The maximum torque value, a measure of the
50 melt viscosity, should be from 1800 to 2500 metre grams. Higher torque values would result in an
excssswely high current demand and possible damage to the extruder motor.

A pipe prepared using the formulation described in the first part of this example had very rough
inner and outer walls and was extremely brittle. The extrusion conditions wers similar to those specified
s in the preceding Example 2.

Example 4

This example demonstrates the effect of the melt viscosity of an oxidized polyethylene on the
fusion time of a polyviny! chloride formulation containing a paraffin wax as the external lubricant. The
formulation exhlblted the following composition:



-_3‘§h| eved, using oxidized polyethylene having a nelt viscosity that is wthi
$he scope of this invention. 35 The pi was_ of acceptable quality and
§hi bit ed Unexpect edl.y snooth and gl o§£ il and outer walls. Exanple 3
hi s exanpl e denonst r at eslrtgl‘ﬁdtenpol ymer formul ations siml ar Pags t hose
'-nscl osed I n U S Patent—40—Spectiteat+on—3—9+934F+canrret—be—processed
sj ng convent i onal exﬂ?'ﬁ‘g"'ybﬂ" gﬁi"iprmnfogﬂ formul ati on cont alétl‘g’ng 100 parts
df} a-pi pesgrade vi nyl A tlng an inhere viscosly of
g'r] parts O a convgg:bm‘gm (,%yisﬁw%gﬁag?%l np or ganotl n ﬁgabl lizer and
D parts of an oxi di Setlilignl yet hyl ene having a nmelt viscositodsof 7,000 nPas
. pl aced in the bow,_ I "Br apender" .t orque rheoneter. " Brabender "is a
rade Marj. The bow WERECOPRASINER at a 45 tenperature of 200C and the
gpeed of the bl ades WasyaRbinRBMpounk®e 'si ze of the sanple was f4 grams, the
fjusion time for the f gabumaticss was 0.8 nminute and the maxi iy tor que was
100 metro granms. TheBispandA time for conventional extrudabl®ofornul ations
ik in a rgnge from 1. Raiciymzaryonateut es. A shorter fusion timB®ill cause
degradat i on and“d‘iwf@ﬂ'ﬂaﬂlbwe@ﬂlphW@omlnmmlqwlnytweheat ewbilizei.ng from a
'=o| onged eXPOSHL, o u\{\h SN am np;g state. The nmaxi
S A Ll AT R I e e
Etre gransasldogherasméamemah;ueafmau szEb‘bHr bk (RE) vPas VBRI A o'1liu@‘1 part by
fir r ent denmeihtiTte we siqbired fdaar8d @ranosdnipte teﬁt:saudasrdem‘rtmd usihg[ai ‘Beabpiidefyabede
Bing the f P'&flgg‘g\é %’[ P’@GmPW waemgintaiged pgtempsratungiob2Q00 & 9nd the bragd otthy
rbugh. i nneP28RdVELPR A NaMesfusipt tRes fax the arays sagiafes arerecorpied ia,the fpipvgng table.

cgndi ti ons were Si m | agordcentianes e sp%,tf,);sggswn the precedi nggfxgnpl e 2. 55
_-arrple Thi s exanpl e ofixianed r at es of BediRlPeCt OAcii g offel t Ve osity of an

br mul ation cont ai ni n T mwax fre—ext en o (,d.rét The
f _r mul ati on exhi bi ted I oW ng cor%ggl tion: 5.0
£, 1% 455A Ingre gq mm;) . 200 . go Parts
b-yvi nyl chloride/[err]t=0-94) - 100 T| t ani um di oxi de
0 5 C&r‘Cl um car bonat e (;@Déarl c aci docoat ed) 3.6
{0 Paraffin wax (m p SOC) o 40 0.9 abl lizer
135 St ab¥sl i zer corrp05|8[| on to- Organotl 79 80rrpound
0 Calciumsilicateo.s 9,000 - 28 11. gsBlsphenoI A

0 Cal ci um car bonat e 0.3 8,000 . 28 8.0 22 commercially
kai | abl e sul phur-contosﬁ ni ng di or ganot #POReat st abiZ8i zer. Th&2f or egoi ng

f ;rrrul atien, in an a unt of 105.25 p by wei ght was co jzned wi th one
- four di fferent oxr%’;,zed_pol yet hyl e%gs)ogaw ng rrel,% vi scosi bjges (nmeasur ed
3 [err] of from 200 tos 245. 000 nPas. gblpgoconcent raii on of the oxidi zed

. pg yethyl ene (PE)- was varied from0.1 to 0.8 part by 20 weight. The tine

" r§quired dsor a 62 grafkanple to fuse Odet er mi ned_ usi ng a3:3Br abender"

jr que rheoneter. The ipwl of the rhe gr was mai t ai ned a ga tenperature
- [err] and the spee “of the blades was 60 RPM Thé fusion times for the
vgrious sanpl esUrekcteeiyOthel daidnntic) eledrodsb® b e “terebmtrati&i0 BE eHat 6xafide® polymer Wak t ,

Vi sc05| ty '“c'eased for those oxidizedpolyimers thdt am«nmlrztbelscone of tigé ingsotioh. B conBist, the\fusidn

ferynulations mcrea increasing co xidize I
I ]
8 1 t E;ivmg a me vusgtl)tsgg‘f 200 mPas. T |s in E es that the hrltggzﬂm& apE ¢ ?mﬁ ylenz
( Con ro lymers of this invéntion functnon in a dsffa manner tha ! 3731 “é?:u Qﬁ 911 terials

conventich ally employed to fdUe Iate out” of mcompatnbﬁ d| g latlons containing
20 55 Vinyl chlbﬁde polymers, 6. 2 0
3f6 0.3 7,000 40

- Example 5

This example demonstrates the increase in maximum draw down and the reduction in fusion time
achieved when one of the present oxidized polyolefins is added to a formulation conventionally
.60 ©employed for pipe extruslon The composition of the formulatnon was as follows:

65




3 - . 0.8 7,000 40 - 1.@
0.1 - 9,000 3.5 0.3
‘ 2 290%1433 -

9,000 ' 28 2. | 9, 000 |
.28 , 1.2 0.1 Ingredient 30, 000 Pargs 3.2
0.3 - - — 30..00 : 6 2.0 '

P vm‘?chlorldg( n =0.94) : - &J&
30, 000 Thihum diosida " TETTT 45 0.1
45,600 _ Caléium carbonate {costedwith gearic acid) : 3.45, 000 _
7' 2. 3 0 P8raffin wax (m.p.=165°C) 45, 000 1. 1.3

14

Unexpect edl y the fQuisizeshpalyethylede(meliyiseesituat t he concentrat | 9% of the oxidized
pol ymer was 50 i n(;,rré:égsm " MPaRlose oxi di zed pol yners thaggare wthi n-the
scopespf this i nvw?ciug{ﬁe econtrast, the fusion tine ofgghe control

fornul ati ons i ncr gageetinndabistibizereasi'ng concentrati on of @aa oxidi zed

pol yet hyl ene- havi Myidizedpdiyettylene waltviscasity 800 nPas. This indicates that the
hi gh mol ecul ar wei gRFOWE3RPBMPEEIY | ene pol yners of thi sO1fvention function
in a gjfferthn asrdisnealymenagyailahle povirondeidc i HON\EPm Hhe Rehwmr pnd Haas Company, .
convent iP@}H"éﬂQg'aeﬂ‘gF??"éﬂ'a&df iR ci8 & pdet Matsyt » of i nconpatible additives in
formul ati ons \ebREHRIMEPEB! MR’ {Nr i de pol yners. Exanple 5 This exanpl e
denonst r at egnet fGed &GREBTHer BcréR WiivaLwas S0aRPMI @i tha Réingelsauresdal thetviaimas zames ofsi on
Stinme ?l;:hheweddmeeadaouoﬁ's:t he present oxidized polyolefins is added to a

a

~fornulation conventionally 60 enployed_for pipe exirusion. The conposition
vof the formulation was as follows: 65 forme2®1455 A HYFERi ent |
sParts ' . 11 Polyvinyl Chl'ori de [err]nt . 94)
100. OzTi t ani um di oxiggeuder zone 1 189°C 189°C 1.0 5 .
F-Cal ci &M car bonat e. ( Extatdeckons 2h stearic atHGCIg 186 0 Paraffin wax
(mp.=[err]) - Extruder zone 3 }Ig?i OXi di_zqugﬁg yet hyl ene (nelt
Eviscosity at [err] :%fo nPasl : 18802 . 17200 0. 15
: . .o ' 1e zone :
Processing aid' Die zone 2 o . 191°C 1d1€c 10 _ '
“Cal ci 8In stearate  Potymer melt - 197°C . 200°6 Organotin heat
stabilizer 0.4 Oxidized polyethylene (nelt
kvi scosity afheimaxymumfh Qg{pd_ ppearance-of the inner wall of the final pipe and thedusiop tige
P ’ %,,,ggggg;

acryl i ¢ (FoPyHes 190HeI%e) Were 8F fP"°RS1 20N from the Rohm and Haas
“Conpafly, Phil adel phia, Pennpgyloyani gusiondiesey! 0i dApdesradcebfade Mark. *"™Not
.present in contFddmutbtdnnul ataivalawh X) . (midesspeed ofinrethwealext ruder screw drive
was 50 RPM ang—the—tefperatutes—ir—the—vartous—zones—of—20—tte—ext r uder

were as fol | ows feedtalll ati odA?% . For nfil at i &ngﬁgﬁ%&@?g{gﬁgge) . {y) .
Extruder zone 1y, BS%'] 1.5 [,ﬁg,ﬁ%& finish than (X), Ext ruder
zone 2 [err] [ ef-F}—ExXt rcdhbierablyMforeduniform - [err]
Gate - : [err] Diezone |- diameter. only slioht [err] 30

_}Di ezone2 ' [err] ‘Polymer memeviness” [err] The

maxi mesn % dirRevirdenWall b theiRESstARGCHréth thd)ContldNR¥mugtidn (RF hddkuntdraidl pepbdie and
t he fusiariatdnmin diametan whitiesdd the apdelr@ndevas waoesnThecibnep mall vithe pips pfepbredusing 35
Max %  formmylagiop{Y} wag conside jzemran@éormr themy tha pipe ipganared figmalpradation (X) and -
(i nut eshibited @ masg, glpssy pppearance. S o

8¢ Claims

1. A lubricant composition {A) for improving the melt strength and processability of a polymer
formed from at ieast one halogen-containing ethylenically unsaturated compound, the lubricant
composition (A) being characterised in that it comprises in combination (1) a heat stabilizer known to

55 be capable of heat stabilizing the said polymer; (2) an external lubricant for the said polymer, and (3) an
oxidized polymer, wherein at least 50% of the repeating units of the oxidized polymer are derived from
ethylene and any remaining units thereof are derived from at least one a-olefin containing from 3 to 10
carbon atoms, and the oxidized polymer exhibits an acid number of 5 or more and a melt viscosity of
from 1,000 to 60,000 mPas at a temperature of 140°C. :

Y 2. A lubricant composition (A) according to Claim 1, wherein the external lubricant comprises a

- paraffin wax or an alkaline earth metal salt of a carboxylic acid containing from 10 to 20 carbon atoms.
3. A lubricant composition (A) according to Claim 1, wherein the external lubricant comprises
- stearic acid. ST

4. A lubricant composition (A) according to any preceding claim, wherein the heat stabilizer is an

65 organotin compound or an organosulphur-containing antimony compound.
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di ameter () 89% 0011435 More gl ossy finish than {X

. considerably nmore uni form dianeter, only slight waviness" 45 The i nner

Tggerval | of the phd

wal | of the pipe obtaineerediem t he control fornul ation (X)P#H%d nunerous
eriodic variationsgin dj er whi ¢ ad the appearance waves. The

St I%ﬁ%@'“ﬂ%‘l'ﬁgg{’or mul ation (Y) vvas?fgo())\r?gi derably nore
uni mst han the pi PaciimhefBsmath (Edatdd Yith stedriabéin {X} and eXd0 bited a nore
gl ossy appearance. Bdaffilvax imep.£1653C) ubri cant conposition () for inproving
the nelt strength afdi o@@bs@ﬂmek(mﬁyv'ws'&iﬁol ymer formed f at | east one
hal ogen- cont ai ni ng gt St 'I"rif unsat urated conpound, theggdubricant
conposi i on (A) bei gﬁ;g‘e’,ﬁ%feag'g{eeri sed in that it conprises iggconbination (1)
i a heat stabilizer kpRéhotihhen@tabfizezapabl e of heat stabiliziow the said
pol yner; (2) an ext oitiadd dolybthileaimeft giscasieatsai d pol yner, and (3) an
oxi di zed pol yner, whel4°R=30.00Q@mBes1B0% of t he refpeati ng ufl't4 of the
oxi di zeg pol yAeracatie mwmevedaifﬁblemSeﬁ%ﬂﬁ'eKéﬁﬂNam rtee BT rAFd UA3E LAMPaP of

are deriv H'aﬁ?'%'ﬁe"'l'séﬁéftia-é’ﬁ%ﬁ%’éﬁ%ﬁ' eM¥®nt ai ning from3 to 10 carbon

atons, and t RENGAEREDLE BS) ts an acid nunber of 5 or nore and a

Mel t Vi scosi tye Qfeeh 0P He lextAfdEr dcRWOHVE WAs SBRPMRIndahé efperaaies lircthe Warjoey 7ohesGd

2. A | ubr ineaantruded WS &d fodws: A) according to Claim1, wherein the external

l-ubricafft comprises a paraffin wax or an_alkaline earth netal salt of a

carboxylic acid containing from10 to 20?%&;‘9#@3 at on8™MUEION | upri clnt

1 conposition (A) according to Caim1l, whéfern the extelinal L ubri cant

1 conprises stearic aci gyfer zéne Ubri cant congesgti on (Aysgegcording to any
precedifig cl ai m wher pifidérheneeat stabil i 286°¢s: an 651836°%an0ti n conpound or
an or ganosul phur -'cont Bitmiergomerit i nony conpd@itt 8 0d97°C455 | ngr edi ent

Harts Pol yvinyl chl orgi@ggon(éherr] 0. 94) 169°C 163°£00. 0 Ti t ani um

o

- di oxi de e zon6 2 :g?oc.:o 5 }Z,%oc Cal ci um
i darbona¥e (coated wi t&,ﬁg@,{ei"c aci d) .197°8. 0 Par appeac wax (mp.=[err])

e 1 Oxi'di zed pol yethylene (nmelt viscosity at [err] =200 nPas) o
& 15 Proc €SS Thg ngaxithum % draw down, the appearance-of the inner wall of the final pjpe@nd e fusion time
@l ci um sfieaingtes) for the two formulations were as ‘follows: _ 0.6 Organotin heat

£ abi | i ser : BntmeXi di zgg.nolNet hyl ene (el t

1 . Max % F e
| scosity at [er rdhzdfadddO n?rﬁ‘ﬁagown ?niin?:ter:) inner wall 0.14 An
Erylic polyner-available as ——acrylol-d—k—1—20N-F+emthRe—Rehmand—Haas
(prnpany, Phi | adelt§heentroPennsyl®ani a. " Akryl oilyM fipish, gummgragse Mar k. " Not

# esentqi n control formul atiog. (X). The, speed,Siafipns! screw drive
hs 50 RPM and t H& terrperaturggsr"(7 in the Vari Otc}lsb;e a%@ 2:%' o n(a}e, ext ruder

bre as follows: Formul ation For mul ati on Xjiafe2Abhipkhaht - {Y) The

xt ruder zone 1 [err] Extruder zonéwiviness” [err]

trudegs Zoneng jnner wall of the ;:jp@rr{blairgatf?om the control formulation (X) had duffefdus periodic

p| t forrgulatio €Y)r JasT xmsiderablynmard/citifanw thanwthe pibee p@pgred framclernufiationdXi ander -
| | of t reshibitedad motepaiossyidrrelteangaysi on tinme (in nminutes) for the two
flormul agj qus were as fol | ows:

1. A lubricant composition {A) for improving the melt strength and processability of a polymer .
formed from at least one halogen-containing ethylenically unsaturated compound, the lubricant
composition (A) being characterised in that it comprises in combination {1} a heat stabilizer known to

55 be capable of heat stabilizing the said polymer; (2) an external lubricant for the said polymer, and {3)an
oxidized polymer, whergin at least 50% of the repeating units of the oxidized polymer are derived from
ethylene and any remaining units thereof are derived from at least one a-olefin containing from 3 to 10
carbon atoms, and the oxidized polymer exhibits an acid number of 5 or more and a melt viscosity of
from 1,000 to 60,000 mPas at a temperature of 140°C.

60 2. A lubricant composition {A) according to Claim 1, wherein the external lubricant comprises a
paraffin wax or an alkaline earth metal salt of a carboxylic acid containing from 10 to 20 carbon atoms.

3. A lubricant composition {A) according to Claim 1, wherein the external lubricant comprises
stearic acid. -

4. A lubricant composition (A) according to any preceding claim, wherein the heat stabilizer is an

65 organotin compound or an organosulphur-containing antimony compound.

_—

RN ﬂl{l i

" [} ezone 1 yariations in diameter WHIEH Had [heCabp@atericd of waves. The inner wall of th€pipé pdParedPadingmer .

l (XI (control) 17% ' 2 Dul | finish, numerous variations in @

¥ ]
L—n‘.ﬁlﬂnﬁhﬂs&‘-,ﬂ AN e, e



fi ni sh, nufrerous 40 . varlatlgrﬁnm amet er

Grinutes) o inner val 1’ %) (oontrol) F‘””‘i%@i\\!]&\“\l\ﬂlm\l\lﬂﬂl\ ol @ |

———

1.5 = More I|ossy flonl sh thanacc -'-t~ c:’con3| der abI y nDre uni f or mmmd
T C Hpl o] |4 n
dl anet er tg:i\rls %qasft: t Pﬁés in &r% tevo U :1 lﬂ\ur atoms t € rer%fl g ﬁrﬁcges
obt ai necfh {,,pmo f (ﬁﬁm SubET | GeN9VarTat i ons .
in d-anet ergwh E‘& nabanaaaébamg CI@neS,. wﬂﬂ?@n Itlﬁsnﬁid " ¥RbdotiR foompaundi pe

pr epareed:ominsngné tin mdtabaronnl(c\@a andds cepreserdiel bé genwri dormalafobosenttioan. t he pi pe
prepared fromfornulation (X) and exhibited a nore gl ossy appearance. 50
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