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.·r.:tese~f:~=nrr=: .~ws~ 
5 -of: ·Linden, New ..:Jier8ey, .. Uajted '. Sita.t;eS :of 
. . -hriienica; -do ih~ dOOJ.are, the: :inrveiltion:for 

. whiich we ipray 1!hat a ·:part,ent' ·may· ibe gnmted 
·tO 'lis. ·and ·'t!he method .by iW'h!idh· it' :.is to"be 
~oked, to be paitirularly ckscribect inrarld 

. -~~ ,~r;11~-:1!:1ti~~~~-,~~-::~11 
pol}'lll1Cl'S:iprepared-komeit!liylene·~d:_at,le'ast 
One, ~:: ialpha~O;lefin;:· ·and JUbricatfog _;oils 
conta!ining. ~ and:· is ·an' improvement in 

15 oi.i!r moomaiitiOn. of,,tJhe inventi<>n of' patent 
·· ,. ' :applj.¢1.don· 607:85 /70, (S~l ':No; 1,239,083) 

:wlhich:; ~. a 'd~visional ·;Gf .··pa.tent . appb'l!foo 
'31921/68 (Serial No. 1;239;~2), . . : · .. · i" 

.. 20 ·P~=,·=-=~u=~ 
· · dhanges !IS :a::iftµic:ition' Of Jt~ture .. The !l"e-

·!000.riship ,·botlween. tlhe vistosity andi tempera-

~·~e ·i~: ro.mm<>my expressed. i~ th~ ~rt:a~.·;'.t:he 
'V'lSCOSlty: iindex· (V ;I.) •. ~llbrioaht :oompOS£tmns 

25 whloh Clhan'ge .little ip. .. '\"i~-OSify ·'Wiliti ivariations 
·· ·: ~i~--~tUre·.haVe::'a.;~ter:=:·ViseoSiity:.dridex 

. thandc> compositions;IW!b,Ose: v.iSCosity i.S' milreri­

. a1Jly.·affe0i-ed:1by·Clhangesjfr'.~.: Ifr.ll!his 
cOilliOOtion; :· :t!he 'Vi~ity; index · Olf .:-ahlllbri~ 

30 , co.tnposid0n has :in the/pjl'St :been dietmnined 
····by meam,ring.me ~osifyof'•;oiLait 2l09'F. 

=~2·t~.:=~J
0.::~~!~ 

polated OC>F. viseosiicy · are uiied to mk:Wate 
35 --~-~'.incte.X:of.1:b.e.tiit .: ·,· ,,';-':.· '.'. 

. rn me caSe' of ::motor::oiiS; whioh contain 
~}'imtric.V'iscosity indeliim~,~the .extri­
~.polalted· :O?F.· vi~ty is . qsually: :mOOh il<>Wer 
.:omui:its measured .Yailue .siil<:ie. motor Oils .. Con-

::~ ;·~t;;;;;~.,:_·,~~v~:_:,~~:·.~~~N~-

~~3.~ 
Dlit~~ 
~teimmation of .. theJow .ttmpetature (0°F;). YiS-

s:e~~ 5= 55 
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foninCd by· reacring one ~ cfi tetme"Jiy:Iene 

glycol rwit!h two moles · of sebacic aoid and 

111Wo · mtires of 2'-Cthyl · hexanol, complex: ester 

formed •by reacting ttogelter one mo1e of 

bleildiOd. ·Wi11h ot!hie:r polymers so as to impart 

va:rioUis ·desired propemes itlle.reto; . · · 

Tite c:lmwing i:s a gJ"aphic representation of 

6 

5 azelaic acid, one mole of tettaetlhylene glycal, 

one mole of Ca . Oxo alcohol, and one .. mole 

of Ca Oxo acid), esters of Pfl.osphor.k: acid 

(e.g., the est'er !formed. by con.ucting 1lhre.e. 

moles of t!he monometlhyl '.etther of ethylene 

!vhe molewlat" -~ -distributfon of three 

different et!hy:lene-propylene copolymers. The 70 

afo~scn'bed gel :permeation dlromatogra.phy _ 

(GPC) ~que was used in determining 

:t!h.ese molecuilar .. .w.eight ilistn'bultion . curves. .. 
Ot1her :protpel't!ies of itlh.ese polymem and ltftl~ 

meJt!h~. ,<,>f. prepa!l'.al!Ji.on are -gi:ven below in · ·'75 

Ex.ample 2. 10 glyK)Ol wirt!h one mole of :plhosplliorus -oxy­

chloritle, etc.), :b:alocalllbon oils (e.g., the poly­

mer of ahlorotrifl.UOI'Oeltlhylene containing 12 

1'ecurring units of chlorotriftuoroethy~), 
&AMPLE 1 

-~l tSilicates (e.g., pol:yin,iethyl si~onnes,·p<,lly- ,:As !has been pointed out; pol'.YIUCrlc ·add:i'." 

15 alkyl siloxane, etlhyl polysil.oxanes, metlhyl- mives ~dt impru.it significant am.OOnts of . 

phenyl polysi:l.ox.anes, erhy.lphenol poly- visible haze to oi:ls are ~le for use . 80 

siloxianes, etic.), sulfite esters (e.,g., ester lfomred m motor -oils. Ziegler pol~ pl'qlared .from. 

by ireaoting one mole of sulfur oxydiaoride erllylene and lower a:Iipha-oledins,. : especially :. · . 

wimh 1!Wo moles of tlhe met!l)yil ~ of ethyl- propylene,. woultdl be ClCpCCl:ed, to form Sub- .. 

20 ene glycol, etc.), carbonates (e.g., the cad>on- stantial. amounts of haze in motor oils since., : 

ate formed! by reaotidlg Ca Oxo alcdhol witrh thesC · polylirers are essentially :linear, re1a:.: · ·'85 

ethyl ca!l1bomte ito form a haJ!f ester and re- nvely high m moleJcular imeight and do not 

aK:l!ing :t!h.is ihaH ester 'Wlith tetmetbylene glycol), contain oil'-tSOlumlmng long alkyl Side obains 

mm:apt.als (e.g., the mercap1B:l fumled by ·re- suoh as ·t'he commerciailly availalble 'V!iscosity in-

25 acting 2-ettbyil hexyl mercap:an wWth formaid:e- dex rimprovers. In ifa.ct, a ;large: Dumber of 

hyde, fonnals (e.g., the mercaptal formed :by re- polymerizations have been carried out ia:sing :9o 

acting Cis Oxo adoohol with formald:e!byde), vario.us Ziqleir catailysts in conjunotiion with 

poly.glycol it.yipe syntlbetiC oils "(e.g~, :t!he com- ia nuin!ber · 'Of dhain transfer agents. In trhe 

poond fo.miect by condensing butyl alcohol vast me.j~-cy: of 1!hese polymerd.zations, ~.~-.: 

30 wliJt1h 14 uD!iJts Of propylene· oxide, eix:.), or ducts prodiuced :were unsuitait;le or required: 

illlhlwres of any of ll!he above (or with mineral, .f1:aotii.onaJtion Ito p~ . tlhe row . haze..fomn- 95 

.animal or vegeta:ble oils} in_ any propor.tions ing 1p9l~er: of 1lhe rinvention. . · · 

may also be :med. 'The tedmique and aippararus whidh was 

The polymers of dle invention can be em- used here.in !for measuring auize. :is d.esoribed 

35 ployed alone in 1lulbrfoant compositions, or if iin U.S. Pa.tent No. 3,35·8,148: Brlelfl.y, the 

desired, can be employed fu:_ ~bi!Il'llltion. witih lbaze -m.easurement is ob~ 9Y: passin,g . 9: '.100 

o:lller viscosey index. improvers in order 11:0 ;ligiht ibeam. l!hrouglh a 5ample a.Dd measuring 

a1fect 'tha.t .aharacteristic of the base.lubriamt .•t!he .. amount.df liglb!t itmnsmitted iby means . .of. 

r=omposition. Ilf ~ired, tthe !Polymers may be a iconvemdonal liglht meter. The lig!h.t ttans­

em.ployed fa comtbinatlion -wiil!h other addiiti'VCS, mined .throug:h ~e oil sample is greatest for 

·lfor example, ipour point-deprt:ssants; .det~t ·tlhose· oils .mV:ing the lowest: ~ee .of.'baze. · 105 

type add'!imives, $uc!h . as biariool. . noo~l plhen.ol The aonuaI lhaze mea;surement . WUlis made- by 

iSilJifide, · citlcium ~amy.l!plhenol sul:fide, placing a standard -Or rderenoe ·Pil· .comam­

nk:kel · aleate, lbarium · ~1*, calcium ing none .'Of t!be polymer t6 be evabuted.. fa 

45 ·.phenol ~ ..zinc di-isapropyl sa.&y!late, tlle- ·sample tube, ·passing a l:ight beam :there-

tillttl!inuin mplhthenare, calcium. cetyl pthos- trhr~ and: aidljustlng -iillie tig!l:it mettr read- . J.10 

phaltes, ·barium · di-aertili',l!.;.8im.yl-phenyl ·.suJ.- mg to.· a reference level.·· The !baze..lf.or.ming 

&le, caklium petroloorn doruute, "2linc'imethyl- <:lhamCteristics ·of. a polyinier. ~ ~ 

cyddhex:yl tlhiaphoSphate ;and· (:a]cium didiloro- lherefu iby lbletrdiing swfiic:rent::polymer. into 'the 

50 ·stearalte · · 'teferenee ,oil to give an· of!. blend !ha:"Ving a 

'The .present mven:tioo a'1Sb oontempla~ wsco&ity at '.2100.P. of 12 ·+ .S cs. In i'l:llis'ex:- •.US 

tihaif it!he !P(lllymers -described: herein · can ibe . :ample, 0. 9% ·by >\'v.elight of dlhe !!alt po~ 

"Slllbjedted to· SUidh · af'ter-ltea'1!ttlem .as may be . (based· 'On ·oil) iwere -blerided wi'llh · ltlhe .refe:r­

·ICbired to fit :t!heln: for ·partittilar .11.JSeS Or to enre oil. The polymer-ml blend was 1!hen 

55 · imper.t desired an.cil1a.ry ·propei:1ties .. It is io :be . tested in mhe aippara11tiis :in 'llhe sa~ mamier 

~' 'therefore, 1!hat polymers of '1lhe · as· the rdference sample arid: ·'llhe :l'r1tll:t · re:ad- '· 4:20 · 

inventiencan be,stfbjeoted.to ohemicalmtldify- · ;ing~ Wll:'S observed.- In 1lh!is ~~ an oil bl«md 

Ulg· ~tmelltlS, iSUdJ ai;-halogCnation~ 1m~- ··lhaViQg · a hlze less ·than 13 UDiJts WOO:ld. be 

11:fon , lfol:l.owcid ·· ·b1 diehtl~on, .SUilfoha!lo- rconSidered aocepmlble for cammercia1 iuse. · 

60 ;geiDal'i!i.011 by· trea1!lnen!t w:illh: -~1 ·<Horide> 'In :!ibis example, euhy~-ipropyle.ne co-

or mixnures of· cltlorine and. sulfur -dioxide, polymers.:bavdng similar-average e1ihylene con- -125 

sulfona.tlon, ·as ·iWell aS any ~'Cf :rt!lllctian . to . ~ am a1verage moleolillar W'eiglhts were 

IWfhicJh !h~ poly.mers ·may . be . sub- c:omptred :in :haze-forming dlmra~; Tihe 

jek:U:d. ·In. adx:i1lion, dtt: is ·aho miJIJemPlated ··.:copolymers.were prepaired in·tlhe:~tof 

65 ll!hat the polymt:irs . of it!he invention can be lhydrogen and a call:ltlyst system consist1ing df 
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:·,t :;PoU#ds/100 Po:Oiid$ of Hexane Solvent 
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;·;· ': ·it~d~~ · '.:', -~~. ·::.:: ;:... ,.; ',_; '..~- ~-- ; . ·:. , : ~=0::i .. . ,;. : .. ·> ~ysr : :-·. 
.. Time* Vaniu:lium Million Pam . . . ·Al/\CM.olar · Polymer:.:: ;; · .Mijl,1*s :·;: ::'-. 'Etliylme ; P.ropylen~'' 'Oitalyst Ethylen,e Cat8'1st Used !Ratio ' 

:. .• ~ .::; ;; ' '.- -,_ __ _:_: ,, "' <·.~ . ; ' • ,• . . • < ''.. • '• •"; r;:·· : •'· . 

: ,T ~~: '1L~!; ;- ;:: x,: ,:}: : ,~ :~:~~· , 
1

: 

*3~ir:~Jt~i:~~Js~Jn~w~ ~• 
15 pylymers .were·lfmct!io~:t¢d:. !11 lllhe· full~ , .fug'Cid at 45°C. ~ 2000 ~:;for 12 !hours 

.. =~byJi=T!l:f!OO::={ : ~=\reax:!:1!~ i;t~~<!.ewa;J!; ,(i 
, 0. 758 g'1'Srii o;f ipolYJD.er ~ 'cis.9ol~ in 10,0 . lb¢!~ in Talble fl.: .,· ' : ·_ . ._' : : . · · 25 

ml .of m5rina1 decarie alt ·95°C and roooled ito · ' '.. .- · · · · : .... ,·. ·~ ··.·· •' .··~ :::·,"',.: ,• ... '. ';~··.. ' .. :: ;:- .. :-~· •·· : .. ~. :·~·"tj 

,. ·;;, . '" :;' .:: \ :,_ ::/ ::'.' :.. . .... ·'; :· ; .. ' ::'_: [': ;:' '> ; .'.. . .. ,, 
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TABLE II 

Haze-Forming Characteristics of Ethylene-Propylene Copolymers 

Catalyst Used to Prepare Polymer 

Unfractionated 
Polymer Polymer B 

VC14-EtzAl.Cl 

·Polymer C 

Mole % Ethylene 

Inherent ViSc;Osity 
in decalin@ 1:35°<;., dl/g 

Haze Units* 
. . . : 

16 

1.6 

6 

Fraction of Polymer Soluble in:n.;.decane@ 45~~. 

Wt. % Soluble 

Haze Units* 

·100.00 

5 

Fraction of Polymer In'soluble in n-decane @:4S 0 <;. . . 

Wt. % Insoluble · · 

Mole % Ethylene. 

Inherent Vi$cosity 
in decalin @ 135°C., dl/g. 

77 

1.5 

14 

98.65 

3 

1.35 

81 

'1.7 

. ~-

77 

1.2 

93 

96.79 

28 

3.21 

84 

1.5 

*Polymer evaluated for haze in;. a-rd'ereD.ce oil irhich is Solvent lSO NeUtral which is. a solvent extracted, 
neutral, paraffinic'tj'pe ·oil having a:viscosity·of:l50 ·sus at lOO~F. ·. ··: . ·= . : 

Referriiig to the · aibo"ve Table, :iJt: is seen forming dramot:eristics by iremoVai i,f. die poly­
lllhat altdloU~ me pol~ :were essentially mer fmct!iQD. insolUble· j~ ~nal"da-ane &t 

of me same average ~tlion atjd. average 4S0C. si1lCe 'llhe soluble polymer ~on bad 
5 moleouiar wei~ (inherent ~) ttlhe pcjly=- a lllO'lecolar iweigiht ~on: ip'eater than 

mers were Substa1:&lly different m haze:: the limiiirs Of lllhe pofynier of'tlhis 'inVmtlon. 25 
ifomnirig. ~cs when bleDied wi1'h ttlhe ElcAMPLE: 2. ·• . · · 
oil. For emmple, oil compositions cOllta!in- The molew1ar iweif# ... · ~iiion CUllreS 

ing Polymer A· iwere .very !low dn !haze fW!here- ~ in the draw.iiig 9JioW .t Poly.mer 
10 as oil i:ompositions CODtB!ining P..ol~~ :Q I is Unimodal and! has a ~<mi .. mokuilar 

were not good in ·11:erms of Ihm; ani,l oil :cOm- weight distribution whereaS· :.Pol}'liiier II is 30 
pDSi-tii~ .oont.a:ining Po1ymer C were com- 11;imodal and Polymer. ffi Jha$ a very broad 
pletely ~le from rtlhe standpoiot of molecular weight di9tn1bimimt · · ·· . ·. 
hlze. Table II ad.so ~ that Polymer B Pofymer I ~tis. !tc:).-POl~ A of 

15 was :fm1ther ~to prOdwe a :lo\V 'haze-.· Example 1. Polymer U" ·was:~ using 

fuJming · ipolymer . (3 ,1mze ·runiits) . Within . me · ·. ~ lhydrocltlor.iC ~. --· ~: dhain tmns- 35 
scape of: it!lie !in~ lby remtMng the prply- . !fer agent whereas Pol~. In W'S&. iprepered 
mer fraotion: 'Wlhk:h iwas ... insoluble in nOt.mal Wi.tlhOult :t!he use df a. dlain triul9fier agent. 'The 
decane a11: 4S°C. However; Pol-ymer C was actua'l polymerization codtlions are shown 

20 no.t ISUfficie111Jly bproved ·wi11h ~ to ~ ibeloW in Table m. 
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TABLE IV 

5 

Thickening 
Efficiency 

Polymer I 2.2 

Polymer II 1.6 

Polymer III 1.6 

As seen from the foregoing resuflts, Poly-

mers II arid Ill :wthiK:lh are polymodlal and/or 

have ~ .mo:J.eculaor weight dii'StrJ.°blltl!ions are 

suib.9tamially less resistant to $hea:r degmda.tion 

uhan Polymer I wlbicli ibas a narrow mol'ecular 
wcigtht d:ietrilbotion. This lis . me case . even 

tlhougth Polymer I (wlhich is a polynrer of t!h.e 

invent:ion). has t!he high.est tt!hickming:iefficiency. 

10 Since lib.ear sta1Dility :is mvel'Scl.y proj;Jo11tional 

to thic:kening efficiency, ltlh£s. exauilple il1u­

sttares tlhe importance of mdliecu:lar. weight dis-
tribution · on slheair stalbili.ty. · · · 

. In ~on· 6078-5/70 (•Seriail No. 

15 1,239:,083) ·there is described and claimed an 

oil com,positiiQll comprising. a major , propor­

tion 1by · weight af a lub.r.icaiting· ·.oil and a 

·minor proportion by weight of an oil-soluble 

pol}1mer comprising etlhylene and a Cs-Cis 
20 alpha-olefin, . sai4 pol~ having rhe fol­

lowing co.inibma'tion of parameters: 

% Sonic 
Mw/Mn Breakdown 

2.2 8 

34.4 18 

27.2 54 

between ·60 and 80 mole· %, wherein sa:id 

;polymer contains no more 11han 1.3 % by 50 

weight of a p()lymer fraction wthidh :is in­

sotUble in ntm:nai decane at 45°C., 

(b) a. degree of crysraltlimty less than 25%, 

(1e) an Mw/Mn :ratio less tllhan 4.0, and . 

(d) a viscosilty average moleouila;r iweight of 55 

:between 10,000 and 200,000. 
2. A polymer according to cla:im. 1 where­

lin :tllie ·Mw /Mn '1"81i:io. is less 1lhan 2.6. 
3. A polymer aOcord:ing 11:0 any one of t'he 

preceding· claims 1Wfhe:rein Said polymer has a 60 

viscosity average molerular weight of between 

30,000 and 100,000. . 
4. A polymer aicoctding w any QllC of the 

preceding claims wherein said polymer lhas an 

iotb.ylene c<>!!!,~_of ibetween 72 anti: 80 mole 65 

% and an Mw /Mn mtio less trhan 2.6. 

5. A :polymer aOCOI'idling to any one of llhe 

precedh:ig claims which contains no more than 

0.5% iby :weight of a polymer lfraction wmoh 
. (a) an et!hylene content iwmihin t!he 1'ange be- is insoluble in nonma1 decane at 45°C. 70 

ll!Ween 70 iand 91 mnle %, 6. A polymer aJCICOlding to any one df the 

(ib) ·a degree of crysta:llinity iess ·tibari." 25%, ipreced:ing claims Wlherein :wtbidh. contaiD6 no 

2S · (ic) :an MwjMn llllctio •lc;ss 1ihan 4.0, and: lfraotion which is !insoluble in normail decane 

(d) a W.soosity average molecular weiight of ait 45oc. · 

·beliwee:n 1111bout 10,000 anidl 200,000. · 7. A polymer aa:::ording to any one of the 75 

In said Specification 1lhere 1s also deseribed preceding claims wherein said alipba-olefin is 

and claiined · an oil conamtrate cOm.priSing a propylene. 

30 lh}'ldrocarbon solvem. and 5 :to ·. 50 weiglbt % :8. A polymer aocoxding t0 claim 7 wherein 

balled • ~n soi1vent df an oil.:.soluibfo polymer said polyiner also cont&ins up ro 10 mole % 

comprang ethylene and, a <:'.e--Cu alpha- of a C,.--C18 al~...olefin, or a Ci--C.is non- 80 

· olefin, saiid polymer !havirig 1lhe follOWling com- conjugated diolefin or a m!~ irhe:reof. 

binaimon of ~: . . . . . .. · 9. A polymer according 1:0 cla:im 1 SU!bstan-

35 (a) ian etlhyle~, ICOJ:itent w.iit:bin the range be- . tially as hereinbefore described witlh reference 

itJWeen 70 and 9'1 mole %, . . . to eiiuher of lllhe Examples. 

(b) a ·d~ of. crys~ :less· rtlhan 25%, 10. A low ~ oil composition comprising 85 

(c) an Mw/Mn ratloless tihan 4.0, e:nd a major ,propott.ion by weight of a Mmcat-

( d) a yiscosity average molcu~r weigtht of ing ?il and a mfu0r prdpOOti~ by iweight of 

40 bell\\Un a!boot '10,000 and 200,000. a~ oil-soluble :polymer according to any one of 

We make 110 cla1m 1n such o.il oomposi.tions the preceding claims. · 

and concentrates. il. A :composition aoconling to claim 10 90 

WHAT WE CT.AIM IS (subject to the 

!foregoing discdaimer): · 
1. A polymer compcis.ing etlhylene and a 

G.i-Cis alpha-olefine lba.v.i.ng the following 

combinaition of parameters: 
(a) an ethylene content witlhin the range of 

w!h\iah contains 0.01 to 30% iby weight, based 

on :tlhe oil, of said oil-soluble polymer, 
12. A composition aCCd1'ding :to claim 11 

wlherein said polymer is present in a concen­

tiration of \from 0.3 Ito 2.5% by iweiglht based 95 

on ithe oil. 

\ .. / 
. 
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TABLE IV 

Polymer I 

Polymer II 

Polymer III 

Thickening 
Efficiency 

2.2 

1.6 

1.6 

As reen from the foregoing resulits, Poly­mers II and III whiich are :polymod'al a'DJl/ m­have 'broa.'cl: molecula'l" weight dilstnbu!rions are 5 substam:ially less resistant to shear degmda.tion tJban Polymer I ·wlhich !hais a narrow moklcular we.igtht .clistriburion. This i:is the ca~ even tthough Polymer I (wlhich is a polymer of -~e invention) has t!he highest miclcening efficiency. 10 Since .slhear stalDility is inversely ;propolltional to thickening efficiency, otlhis example illu-91!rates tlhe imporolnce of molecular weight dis­tribution on Shear stability. 
In specifrcaitiion 60785 /70 (Serial No. 15 1,239,-083) there is described and claimed an oil composirtlion comprising a major propor­tion •by weight df a lubr.icaiting oil antl a minor .proportion by weight of an oil-soluble polymer comprising ethylene and a Ca-Cia 20 alpha-olefin, said, pofymer having rhe fol-lowing combimrion df parameters: · 

(a) an etihylene 1COntent iw.inhin t!he range be­ll!Weell 70 :and 91 mole %, 
(ib) a~ of crystallinity Jess tllan 25%, 25 (c) an Mw/Mn ratio less 1lhan 4.0~ and (d) a Vli.~ty average molecular weiight of be:t!ween lll!bourt 10,000 and 200,000. In said speci1i<:ation mere ·is also described and claimed an oil concentrate comprising a 30 !hydrocarbon solvent and 5 :to 50 weigJbl: % based on solivent odf :an oii-sol'Uible polymer comprising ethylene and a Ca-Cu alpha­olefin, sai:id :polymer having tlhe follow.ing com­bimt!ion of parameters: 

35 (a) an et!hylene !Content w:ilt:hin the range be-;nween 70 and 91 mole %, (b) a <iegree of crystai1linJ.ty 1ess itlhan 25%, (c) an Mrw/Mn oratio .Jess tohan 4.0, and (d) a viscosity average .molcular weight of 40 between about 10,000 and 200,000. We make no claim to such oil 'COllllpOSitions and concentraites. 

WHAT WE CLAIM IS (SU!bject to the foregoing disclaimer): · 
45 . 1. A polymer comprising el!hylene and a Ca-Cu alpha-olefine !hav.ing t:he following combination of parameters: 

(a) an ethylene content witlhin the range of 

~;/·,_-.:-::.... . :: /:~.:~.-. 

Mw/Mn 

2.2 

34.4 

27.2 

% Sonic 
Breakdown 

8 

18 

54 

:between 60 and 80 mole %, wilrer.ein said polymer contains no mort: 1Jhan .1.3 'ro .by 50 -weight of a polymer fraetlon W'hidh JS :m­sollible in nonnal decane at 45°C., (b) a degree of crystaHini.ty less rllan 25%, (c) an Mw/Mn :ratio less illhan 4.0, and (d) a viscosity average molecular weight of 55 between 10,000 and 200,000. 
2. 1\_p_olymer according to claim 1 where-1.in me Mw /Mn mtio is less man 2.6. 3. A polymer according ito any one of the preceding claims wherein sa:id polymer has a 60 viscosity average molecular weight of between 30,000 and 100,000. 
4. A polymer a-cocrdlng to any one of the preceding claims wherein :Said polymer !has an ethylene content of between 72 aI1d: 80 mole 65 % and an Mw /Mn .J.18Jtio less bn 2.6. S. A poly.mer acroriclling to any one of 111he preceding claims which contains no more than 0.5% <by weight of a polymer ifraction which is insoluble in nonmal de.cane at 45°C. 70 6. A polymer according :to any one of the preceding claims where.in :wrhidh contains no !fraction which ;is 1insoluble in normail diecane art 45°C. 

7. A ·polymer according to any one of ~e 75 preceding claims wherein said alpha-olefin is propylene. 
8. A polymer according to claim 7 wherein said polymer also colltia·ins up ito 10 mole % of a C4-Cis alpha-olefin, or a Cn--~s non- 80 conjugated diolefin or a ml.ix,~ <thereof. 9. A polymer according to dacim 1 wbst:an­tially as hereinbefore described witlh reference ·to eiclier of l!lhe Examples. 
10. A low haze oil composition comprising 85 a major .propo!lcion by weight of a fo'bzlicat-ing oil and a minor propootion .by weight of an oil-soluble .polymer according to any one of the preceding claims. 
11. A composition accorcting to claim 10 90 w!liich contains 0.01 to 30% by weight, based on the oil, of said oil-soluble polymer. 12. A composition according :to claim 11 wlherein said polymer is present in a roncen­rration of from 0.3 ito 2.5% by weight based 95 on ·the oil. 
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13. An oil concentrate comprlsll1g a hydro­
cadJon solvent a.rid s· :to 50 weight %, based 
on :so1vent, df the polymer aocOJ:ding :to any 

K. ]. VERYARD, 
15, Suffolk S~ 
London, S.W.1. one of claims 1 to 9. · · A:gcm: fur llhe Applimnts. 
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