copolymers are segmented copolymers of ethylene and at least ons other alpha-olefin mx
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substantial |y haze-freg | o QF m“‘
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| ubricating conposition I -{-%Brﬁaiﬁﬁ Llﬁm\&éﬁ $6iirce bt this haze does no
function of tenperaturg. iib%urﬁ@ks’ihh blﬂty%i@ﬁ'ie%rﬁ'iddlﬂvu In a lubricatin
tenperature is commonly em&mﬁ&wmsmt No.| 3,867,358 \Wherein heze resulting fror
Lubri cant conpositions whinGdmpatbaityGsovbrcinid ifa kubrickiing 6iDéddRve cohdehtrate by ibRhdirian ammbrphous et
temperature have a gr ealsss copolynisp with h ri-sikibntethdefiateContaining palynier Rvihg @iatraier average mol
Vi scosity mat eri al | y af betvsion eboot30/0D&ang @bout 1201000)1Rathat, itis believad thatthis hédze isidag 10 the prese
requi renents of the-| ubri vadely of catalysts, metawenktackdfealts; etcy which are used In or resuit from the by-p
vi scosity-tenperature cheshmerization; finlshing grocesa.or pther stsips in the manuleciure orfinishing of the ethylen
fluidity but will show an%qm? ertioneor thelr eicarcentrates, Tihys, for exampls, a fyiopl hageRsoducing
tenperature range to whi ch# ayjeg a-periisie alze of from ahoyt 0:03 microps to aboyt 5 microns, which cal
addi tion to refining nat ule yped i '!ﬂ WM?! “MW"BVE‘WW'F‘W@U! "'V' Improve

I ndex characteristics,®i t 2{ITPHENH G ﬁ&‘ﬁ”&@ ning fiose papolymer v
hydr ocar bon conpounds suclPPg Ffe?f’“‘ P A rﬂ“ﬁ te. "’"‘”’“’
viscosity Index of | ubr i c AP . -i,n,ux opS. o ATOId Y gnh'q wg mm‘ﬁ
have been described in thg,hatenl. ,.t_ b g e e '_i‘ | & ;“ﬁ‘ bytheac
In US Patent Nos. 29840l aithget el e Sickd containing |
described in U S. Patent ain® Aotiod Both o GHEN AGVE 3Kk ablive 3. @g&y ,QL 6%, of 4.16 and.

and styrene as shown In U Snn@m-ﬁ’m&h&m%n& T luibficatin pbiakiéhs Sohtaining certain specit
but adi enest yrene copol yﬂemlpm chblyrerid V. #pRsvbrs [teh be’rediited Brostbstéttially eliminated by
copl ynera of butadl ene, stopbifie oFMB@N bowipbsitn Such 8s &6 \bbhcbritrale.compdsBér; Which YWbically compris
3,795,615. It |s al so ssnossiubiricating éillahd foned.dmyth 50) prefdkably 3 toH0M. 1N besRILPbIYSERI composition, of s
such as et hyl ene- pr opyl enepopmm withe hyircasrbyl substitatad sucdinicissid. T pradesttiirvention has particular u
Particul arly useful of et bsgingsubstance isa-metsi saitiofa wesloadid/ seid weak aaid heinga ploaf choieithan about 2
EP- A- 0299608 and 0129414. a pifief4d to eyt 8/andisaid hazing suhytence heel a perticé sizeaf frompébout 0.01 micron
et hyl ene and at | east one other al pha-olefin nononer, gach 25 copol yner

I's intranol cul arly hterogeneous nd internol ecul arly honbgeneous and at

| east on segnment of the copolymer, constituting at |east 10% of the

copolynmer's chain, is a crystallizable segnment. The termcrystallizable
segnent” is defined to be each segnent of the copol yner chain having a
nunber - aver age nol ecul ar wei ght of at |east 700-wherei-n the ethyl ene

content Is at |east 55 wt% The renuni ning segnents of the copol ynmer chain

are herein terned the "low crystallinity segnments” and are characterized by

an average so ethylene content of not greater than about 53 W%

Furthernore, the nol ecul ar weight distribution (MAD) of copolyner Is very
narrow. However, during the preparation, processing, and/ or storage of

t hese oil sol ubl e ethyl ene-al pha-olefin copolynmers a haze may develop in

their oil concentrates or oil conpositions (e.g., oil concentrates or final

oil formul ati ons containing the ethyl ene-al pha-ol efin copolyners). The

source of this haze does not appear to be 35 the sane as that haze

resulting fromlnconpatibility of the several additives In a lubricating

oil additive concentrate or conposition (see U S. Patent No. 3,897, 353

wherei n haze resulting from conponent inconpatiblity Is overcone In a

| ubricating oil additive concentrate by bl ending an anor phous

et hyl ene-propy- |ens copolyner with an n-al kyl nethacryl ate containing

pol ynmer having a nunber average nol ecul ar wei ght between about 30, 000 and

about 120,000). Rather, it Is believed that this haze is due to the

presence of a wi de 40 variety of catalysts, nmetal weak acid salts, etc.

which are used In or result fromthe by-product of the polynerization,
finishing proces, or other steps In the manufacture or finishing of the

et hyl ene-al pha ol efin copolyners of this inention or their oi

concentrates. Thus, for exanple, a typical haze produci ng substance Is

cal cium stearate having a particle size of fromabout 0.01 microns to about

15 mcrons, which calciumstearate Is used In the finishing process of

t hese et hyl ene-al pha-ol efin copol yners useful as V.. inprovers. Cenerally,

45 oi |l conpositions such as oil concentrates containing these

et hyl ene- al pha-ol efin copol ymer viscosity |Index inpnover also contain a

haze forn1ng -amount of t hese net al meak aC|d salts. These haze forn1ng
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acid.

copol ymer with a hydr o®ar by [Preferably said ferenaratirrie from 80 ta d809C. The preent
Invention has particular utiThe “E’”é'l!a!? "’QM‘!!HMW’&F%’&H"“M

of a weak acd, said weak mt'? gh%;':"""“"“"""”"d ol
preferablyapK of 4.0 to%IPHgne gﬁ‘ Wga nﬁ%ﬂgﬂd

si ze of from about O. 0% OIOLK 8.2% BUCR Progesse Jdesnproyt

It is preferred to treat tT 1 conmposition co hazi

substance which is derive ‘w ] (‘ﬁlmand:n:ﬁ
1.e. the weak acid, by In I L ocar Dbk ain, is o

sucinic acid within the r “ d ent" is defined to be !

SeHentFor mo%tacw&.
percent, based on the 'megsolﬁfh?ehﬁhhvﬁﬁ orﬁole Iarwﬂﬁ?ofntlmtTOOwhmlnmoeﬂ
af ormenti oned EP- A- 0299608umsm4mummmmmmwpbm Ghairl @6 hdrein termed the "o
al i phatic succinic acids gehemirend’dnél CRardctefidd by SROE/SRTE WihylsriéCodhtantCof not greater than at
anhydride as rust |nhibit Birthermiofe, Bve @rialieciidl MaightidisBibition (MWID)CIN EdpBliamérvely riafrow. It is well k
provi ded a process for r ebrasdtnef txrnaecular weight distfitdsiidn cag be charee®iizad Dy theoutios of various mo
wherein the l[ubricati ng omeragessforsxempin, ax bdipatiorsefa:nafrow MWDLn accartiance with the praéant invent
(1'l') fromO0.01 to 50% by tetiéof weightio-tumber-ayerage niacylarwelghtdM./M is lessithap 2/ Ajterpatively, a ratio of
etthyl ene and at |east onmoleeuseweight wight-average; molacular wejghit (M:Ma) of gasithan 1.8 typlifies a n:

conpri sing intranol ecul ar pporHencRW preasst inygetion. M@"M@GGIP&WHWWW
copol ymer chai ns cont ai ni Aggordence with the prasent IRyeqtign H‘z’!%‘%@m weight fractions of
net hyl ene units and at®le WP’E‘F fhase ratios while aptsignificanty ajtering the praperty advantages
copol yner segment, wherei fft 58 © Roppan i weighy J°”°"”"°"°“"’“'°"
conprises at |east 10 vvel 1’"5'

at | east 15 57 wei ght ym

segnment contai ns not ,Ega ‘

sai d copol yner has a nol e% Ltu'i:éﬁr‘ .

rato of [err] of |ess than J, Wh&n@ﬁ:ﬁnﬁ'&%mﬁl‘“ngﬂé&éﬁ'ﬁatmeI'ﬂ{bofanollcom

I ndi vi dual I ntranol ecul ar py/a RSfcaiingQR R6ReMrate tBinPositit Contifiig 4 SHBcHODPY ofettjienedipha-ole
| east 5 weight percent of viscé mhawmdwwna.ﬂ.mwmﬁ'fgoaﬂmaac“m%g said compositic
another by at |east 7 ssei gicingeffectivi anouityf ©KNydrocat$yl substitubddisudcint aid.ze f or m ng
amount of an oil Insol ubl e lvaaerdferediomtjodiménesfi the InsantLiventiog hiazeOWrédaced or substantially el
manuf acture or fini shing {brseting st conéentate chmpoditioh eultabiefopiaa inladdbricatingqll @brposition comprisin
characterised by treati ngolaadfomn eboutd:01:th srout 50wt %rbasad©n the weigit©f saisi.concattrate composition «
tenperature from50 to 250[err] with fromfrom0.001 tg 10 wei ght percent,

based on the total weightof the conposition, of a hydrocarbyl succinic

acid. 25 Preferably said tenperature is from50 to 16[err]. The

i nvention Includes as an aspect the use of a hydrocarbyl succinic acid for

the treatment of lubricating oil conpositions containing

et hyl ene/ al pha-ol efi n copol ymer viscosity index inproving additive for the

pur pose of reducing haze due to the inclusion in such conposition of a haze
forrning material resulting fromthe manufacture or finishing processes of

said viscosity Index inproving additive, said conposition being as 30

defi ned above. The et hyl ene-al pha-ol efin copolyners are segnented

copolymers of ethylene and at | east one other al- pha-ol efin nononer; each
copolynmer is Intranol ecul arly heterogeneous and Internol ecularly

honbgeneous and at | east one segnent of the copolyner, constituting at

| east 10% of the copolyner's chain, is a crystallizable segnent. For the

pur poses of this application, the termcrystallzable segment” is defined to

be each segnent 35 of the copolyner chain having a nunber-average

nmol ecul ar wei ght of at |east 700 wherein the ethylene content is at |ast 55
wt % The renmaini ng segnents of the copol yner chain are herein terned the

low crystallinity segnments” and are characterized by an average ethyl ene
content of not greater than about 53 wt.% Furthernore, the nol ecul ar

wei ght distribution (MAD) of copolyner is very narrow. It is well known

that the breadth of the nolecular weight distribution can be characterized

by the ratios of various nol ecul ar wei ght 40 aver ages. For exanple, an

i ndication of a narrow MAD I n accordance with the present invention is that

the ratio of weight-tonunber-average nol ecul ar weight [err] is |less than 2.
Alternatively a ratio of the z-average nol ecular weight to the

wei ght - average nol ecul ar weight [err] of less than 1.8 typ[err] a narrow

MAD | n accordance with the present Invention. It is known that a portion of

the proprty advantages of copolyners In accordance with the present

I nvention are related to these ratios. Small weight fractions of materi al

can 45 disproportionately Influence these ratios while not significantly
altering the property advantages whi ch depend on them For |nstance, the
presence. of a snall melght fractlon (e 9. 29@ of IOM/nDIecuIar melght
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copolymer sunpl;. it is characterized in terms of at least one of the ratios of weight-averag

in accordance with thas preseverags moleswier weight M..cend zaveregeito waightyverage mplgouisr weight, MM
| east one of [err], less thwher® nd [err], less than 1.8. The copol yner
conprises chains within which the ratio of the nononers varies along the 50
chain length. To obtain the Intranol ecul ar ¢onpositional heterogeneity and
narrow MAD, the copolyners are prefeably madfin a= ubul arglgquor. In
accordance with the i f8tant invention it has been di scoveregthat the haze
of an oil conposition, such as a lubric ting oil concentr onposi tion,
containing a specific type of ethyl ene-al pha-olefin copolggsdﬁiicosity

i ndex | nprover can be reduced or substantially elimnated to treating said
conposition with a hazg 55 reducing effective anpbunt of a hydrocar byl
substituted succinic acid. In a preferred enbodi nent of the instant

I nvention haze is reduced or substantially e@imnated In a,lubricating oi
concentrate conposition suitable for use | nMa | ubr Mcati ng %?‘Ii'ﬁorrposi tion
conprising a lubricating oil and from about 0.01 to about . % based on
t he wei ght of said-congentrate conposition of ethylene-al- 3 N EP 0 372
735 Bl pha-ol efin copolymer viscosity Index Inprovers and a ﬁ%zé form ng
amount, e.g., less than about 1 wt.% based on the weight of said
conposition, of a hazing substance containing calciumstearate of particle
di anmet er ranging from about @ 01 nicrons to about 15 microns by the step of
treating said conposit®¥on with a haze reducing effective anmount of
hydrocar byl substituted succinic acid. 5 Ethylene and Al pha-ol efin

Copol ynmer The et hyl ene and al pha-ol efin copal yners of the Instaat | nvention
are described in EP-A-0299608. These copl ynMigs are=copol yngNgMgf et hyl ene
with at | east one other al pha-olefin conprised of segnented_copol ymer 10
chains with conpositidﬂs which are intranol cularly heteroggnegug and inter-
nol ecul ary honogeneous. For conveni ence, certain terns thgf"aF& r epeat ed

t hroughout the present specification are defined below a. Inter-CD defines
the conpositional variati onywhiin NG i nithbePéfibletildd of ABIbGIAF weightMg POl yrer
chains. It is expressagg as tdaeddbiyinten vl sitwidbiity of SIBrcatng Gk tolabcommdiiasiticrssdes in temp
deviation) In ternms of wei gliinkfiw Gearvasedih Vipdosity.The rsatan thidability/the higher the NY.| ene
conposition for a given copdhyistantsadpinereisre Gegndntad coplyreies of ethylersnariisat least one othe
wei ght percent of the t ot ebnosepetiepaircthe copnipihe’s chiin crintaing atjeastonecstysislizable segment of ethyl
excl uding equal weight fractions fromboth ends of thegdistribution. The
devi ati on need not be symetrical. \Wen expressed as a single nunber, for
exanple 15% Inter-CD, it shall mean the larger of the positive or negative
devi ations. For exanple, for a Gaussian conpositional distribution, 95.5%
of the polynmer is within 20 wt. % ethyl ene of the nmean if the standard
deviation is 10% The Inter-CD for 95.5 wL% of the polyner is 20 w. %

et hyl ene for such a sanmple. 20 b. Intrs-CDis the conpositional
variation, In terns of ethylene, within a copolyner chain. It |Is expressed
as the mnimumdifference in weight (w.% ethylene that existe between two
portions of a single copolyner chain, each portion conprising at |least 5
wei ght % of the chain. c. Ml ecular weight distribution (MAD) is a nmeasure
of the range of nolecular weights within a given copolyner sanple. It is
characterized In terns of at |east one of the ratios of weight-average to

nunmber - 25 average nol ecul ar weight [err], and z-average to
wei ght - average nol ecul ar weight, [err] where: [err] [err] and 45 wherein
[err] is the nunber of nolecul es of nolecular weight [err] 55 d.

Viscosity Index (V.I.)is the ability of a lubricating oil to aconmpdate
Incrase in tenperature with a m ni num decrease in viscosity. The greater
this ability the higher the V.I. The instant copol yners are segnented
copolynmers of ethylene and at | east one other al pha-ol ein nononmer wherein
the copolyner's chain contains at | east one crystallizable segnent of

et hyl ene nononer 4 EP 0 372 735 Bl
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units, as will be nora conpletely described bel ow"“ﬂh'ﬂ""a!"dl e@bt one I ow
crystalllnlty et hyl ene- aIpha oIef|n co onner

se he
crystallinity copol ymer m%tﬂ%lﬁqw m 1;;’:::"’:'
stats after at |east 24 Hoﬁ? MP’ y

| ess than about 0.2% at erein t 9 nw m%ﬂ .,,dth
I ntranol ecul arly het er"bgene '
MAD 5 characterized by Hm&ﬁ nd

| ess than 1.8. The cryst nou...nu.m

w. % preferably from ab Mm ﬁtwamm
and contain an averagg, g;pﬁ- W V\/m ch is at Ieast about 7 W. %
preferaby t |east bout 62 \prefétabli th N BégheRts BAECT s8ginbintidéf e pdiymiabde locdtet/dlongthe copoly
and which is not greater ﬁthWWmmﬁMuwwmmmmmu
preferably <75wt. % (e. g.,pabiigiheldurystallifityTaeghibntdpiigents Rizther agglonsaration. Thdrefors lina preferred
copol yner segnents corrprlmimﬂﬂoedﬂo&mmmmMMammummm
about 0 to 15 wt. %~ are nor As Wil bé soaivbejow, & copoigheref thé@rucure35 wt . % of the

total copolyner chain, and contain an average ethyl/Nn@-NBnt@ht of from

about 20 to 53 wt.% pr ef(whewst N, MieodT ersen defined abaye, Byl wherels;z s an [ategeraf atieast 1) are undesirab
preferably from about 35 wlm-%nmwbggt !FE?'“‘!?MPYW’WW"'““““‘”“"'

i ntranol ecul arly het eogerMG'!,d Ttrptone jcAmpgeition.and ygture Il cop
an i ndi vi dual i ntranol4cufErk “EWQFW’@%W‘%WN wofleenbf

conprising at |east 5vve| Mai ad avin o J,SS eﬁﬁd&?

wei ght of at |east 7000 c n 'I'“b%fé't’n o Sb Q& Larbh ?1 & co ethylene an
corrp05| tion from one anot Lot THE 'R dnbi

the internol ecul ar corp n . ) Cﬁ?}ﬁ{; dl&HFE tm%'i,l.ﬂm
W . % of the pol ymer chal ns b be RSt preféirdd IPHE sthylene-pro
et hyl ene fromthe average mﬁm“ﬂrﬁempggﬁmgpnn and wherein

the copolyner is characterl fﬂi‘d nélalphd>siétin @%ﬂlu&o&%h&mﬂﬂr‘émmﬁn&ewnfmt

than 2 and a ratio of [efﬁhﬁf-mw f3-a tubillar reactof it iAshomertedd oflPat i tube Inist, it is
the copolyner wil contgi nb.ahnm@a%mﬁrﬁhmd\ﬂdnaahw iR aWRsctivity OWiN bepreferentially poly
nmet hyl ene uni ts (her ei naf ¢onéentdtbes mofomeidin sbibiishizhdngesaluslg ths tubeia faivorof peopyiene as the ethyler
crystallinity thyl ene-al pheralleiviinmaomer fesdonly stthgrintettis copalyner chaing whichoasd Higher ipethylene.
"T" segnent). The copol yniethe ciminsegrmentagrawninesr theirdactatinlet {asdefiried atthepoint atwhich the polymeriz
sel ected fromthe group consisting of copolynmer chain gtructures having the
fol owm ng segnent sequences: MT, (1) 25

[err], and (Il) [err] wherein Mand T are defined above, [err] and [err]

can be the same or different and are each M segnents, [err] and [err] can

be the sane or different and are each T segnents, x Is an Integer of from
lto3and y Is an integer of I to 3. 30 In structure Il (x=i), the
copolymer's M segnment |s positioned between two T segnents, and the M

segnent can be positioned substantially In the center of the polyner chain
(that is, the [err] and [err] segnents can be substanially the sane

nmol ecul ar wei ght and the sum of the nol ecular weight of the [err] and [err]
segnents can be substantialy equal to th nol ecul ar wei ght of the M

segnent), although this is not essential to the practice of this invention.
Preferably, the copolymer will contain only one M segnent per chain.

Therefore, structures | 35 and Il (x=1)w preferred. Preferably, the M

segnents and T segnents of the copolynmer are | ocated al ong the copol yner

chain so that only a |limted nunber of the copol ynmer chains can associate
before the steric problens associated with packing the low crystillinity T
segnents prevents further aggloneration. Therefore, In a preferred

enbodi ment, the M segnent |Is |ocated near the center of the copolynmer chain

and only one Msegnent is In the chain. 40 As will be shown bel ow, a
copolynmer of the structure M - [err] (IV) (wherein [err] and T are as

defi ned above, and wherein z is an Integerof at |least 1) are undesirable as
visosity nodifier polynmers. It has been found that solutions of structure

IV copolynmers In oil tend to gel even when the Mand T portions have

exactly the sane conposition and nol ecul ar wei ght as structure I1

copolyners (with 45 x=z=l1). It is believed this poor viscosity nodifier
performance |Is due to the Inablity of a center T segnment to sterically

stablize agai nst associ ation. The M segnents of the copolyners of this

I nvention conprise ethylene and can al so conprise at | east one other

al pha-olefin, e.g., containing 3 to 18 carbon atons. The T segnents

conprise ethylene and at | east one ot her aIpha-oIefin, e.g., alpha-olefins
containing 3 to 18 carbon atons. The Mand T segnent can also 50 conprise
other polynerlzable mononers, e.g., non- conjugated dlenes or cyI|c

o " o,



s mu;tnbd in "Polymerization of sthylene and propylene to amorphous copolymers with catalyst
concentratin of nonomess mmum@mmmwdm Junghenas,cA. Bumbold) gog G.dfier; Makromol.
propyl ene as the ehyl ene (1212082 tB42¢ wherplp & pxyiene/ TYPidn, aqlvep W‘% used
the inlet, is copolymer mmm*efﬂ Fﬂe‘P"T"P?"@‘E'ﬂ Ompsite mt'ﬁﬁ"a? nt sy
In the chain segnment s gro‘m‘

at which the polymerizati MM%?‘W"‘E'EPW?E s :

hi gher I n propyl ene cdﬁceﬁ ave a1 athyl bon.am
reactor outlet. These cop o Inter-CD of
conposition. An illust rat %'ﬁo'ﬁ T e a'l rff;"o I ene pr o- pmeﬁg"‘l.sn ”

schematically printed bel ow Voads ﬁt%&mm{m i$ such tha
R g o BUAL MO i s e

3 4 Segnen Eenéin, faitfer s eBnPahodmer Faméthérbi allessD7 Adigit Pircent eth;
be seen fromthis illust rmmwmw@mwmmwﬁﬁmm&mhmmsu
(1) thereof represents t hajtidi®éficopdlymer chiiflThe inGd-OD bixbolshetin adchrarice aiti the present inventio
inlet where the reacti on st ekt twopoRionsd Edpolynerichaily differ bl at ledsh 10 wasightyparaent ethylene. Dif!
reactive constituent ebhylessn0 wiightpemend,mniel@s, et Best 40 sueightcielvphtcthylene are also consid
nol ecul es and one propyl eseontwncewith e prédontdnvention.as subsequent segnents are

formed fromleft to right wiThéexphrimentsi procedure for determin |lr@n@0tiemfg' (Jlirat; taa,intpesCD is o

and the reaction m xture gascribed beiaw, thee the pplyner sheln i Inte dlong its contour and the Ir
concentration, he subsequﬁﬂ!';mbgld#wyﬁé'hfﬂmm fosylty Pﬂ%ﬁ?ﬁ'ﬁ‘"b‘“‘“""
propyl ene. The resul tifg m ADPIAW.| nt r anol ecul hot er s. The

property, of the copol yrrer é%"ﬂ@ V‘g E?’t%“ﬁﬁ i‘frﬁ'f’%'éﬂ” It consists o
conposi tional dispersi ty nal varl ation within a chain) shall be

referred to as Intra-CD, and that related to Internol ecul ar conpositional

di spersity (conpositi ougal variation bex weeEEEEPERRPEEEPPEERPERFPEPPPPPRP oS
Inter-CD. 20 For Copol yners in aggord fﬁiﬁiﬁy?dﬁ}

conposition can vary between chains agfmell #?? ength o ¥?%&#Qﬁ
chain. An object of this Invention is @o n¥EPRERPE

variation. The Inter-CD can be characterized by the difference In

conposi ti on between thg COpMaedié Ais'38Biwt.00athylens, Elb #6.6%) ahd1C is50% athylene: M average ethyle
| owest quantity of ethyl eme mixiielai.q%c Eor thiarsampie the lInterCDL i such thatthé higrebt etiiyiene polymer ¢
Inter-CD are known as || umbreathgiene than thiodvgiage witle the tuwest fsthyisriecontend palymbr contains 7.5% less
propyl ene to anor phous cohelayetsgesOnintothecwdirds, 09t veeighf % withe polymer B within 5 7% end d&% ethy
and al kyl al um num hai deas”; E. Junghanns, A. Gunboldtgand G Bier;

Makronol . Chem V. 58 (12/12/62): 18-42, wherein a

p- xyl ene/ di nmet hyl f or mam de sol vent/ non- sol vent was used to fractionate
copolynmer into fractions of differing internolecular conposition. O her

sol vent/ non-sol vent systens can be used as hexane/2 propanol, as will be

di scussed in nore detail below The Inter-CD of copolyner In accordance

with the present invention is such that 95 wL % of the copol yner 30 chains
have an et hyl ene conposition that differs fromthe average wei ght percent

ehyl ene conposition by 15 wL %or |less. The preferred Inter-CD is about 13%

or less, with the nost preferred being about 10% or | ess. In conparison,
Junghanns et al. found that their tubular reactor copolynmer had an inter-CD

of greater than 15 wt. % Broadly, the Intra-CD of copolynmer in accordance

with the present Invention is such that at | east two 35 portons of an

I ndi dual I ntranol ecul arly heterogeneous chain, each portion conprising at

| east 5 wei ght percent of the chain, differ in conposition from one another

by at |least 7 weight percent ethylene. Unless otherw se indicated, this
property of Intra-CD as referred to herein is based upon at |east two 5

wei ght percent portions of copolyner chain. The Intra-CD of copolyner in
accordance with the present invention can be such that at |east two

portions of copolyner chain differ by at |east 10 wei ght percent ethylene.
Differences of at 40 |east 20 wei ght percent, as well as, of at |east 40

wei ght percent ethylene are also considered to be in accordance with the
present invention. The experinental procdure for determning Intra-CD is as
follows. First the Inter-CD is established as described bel ow, then the

pol ynmer chain is broken into fragnments along its contour and the Inter-CD

of the fragnents is determned. The difference in the two results is due to
Intra-CD as can be seen In the Illustrative 45 exanple bel ow. Consider a

het r ogeneous sanpl e pol yner containing 30 nononmer units. It consists of 3

nol ecul es designated A, B, C. 50 [err] [err] [err]



_ ls described in "Polymer Fractionation®, M. Cantow editor, Academic 1967, p. 341 and in H. Inagal
55 Mol ecul e A i & 3e2¢ysiopments in Polymer Charasterizationd 361)'419%(1 Cis 50%
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et hyl ene. The average et aél é’ﬁ Sl O ﬂﬂ'%'um.sm“”'“b
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prapyjane, high ethylene |

sanple the Inter-CDis s

nore ethyl ene than the a ‘ o

contains 7.5% | ess etQyl qiig, Mt A0c :

wei ght % of the pol yrr%r Mﬁbﬁ&f % o H,‘ ot g b”;
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fragments, th wll be a noufreciingtion pldcedinells sbitdWele: Ci t y, consider first

breaking only nol ecul & A i nt UnfragyheiasPolymeniOasolied In Rexiinet 226 1¥6rnT dalal 19/ $olution (1 g. pol
[err] Portions of 72.7% hei@ne] Sisopiipficalcaidl i8 Hiratetidnt Bie aciction Untie fulbyity Egpearsiftavhich time the p
obtained. If nol ecul es Baliowed © seitie The sipbraathnt liduBi Is ismoved andithel pristipitateds diied by pressing bet
fractions of simlar compoysttyleositesphibalgie)fin et 56°ChEthyldéne icantenCiD determiriati by ASTM méthod D-3¢
order to determ ne the fisaesunedandfsubsequentymetionssine rebovered andtanelyred until100%of/the polymer Is o
het er ogeneous i n ni xt ¥r e teationssre ideslly contoling tecprpdagedrctions ef S10%Dy welghtsf the eriginal polymer,
m xture nust be separ at efheioxremes plgempagifan. hi ch show no further het erogenity
upon subsequent fracti onatjlgemensEatethe braadih of the digjriputio pg'aﬂwmu-w
and fractionated to revemwggg.;ﬂﬂéff %gﬂﬁ%: @'WW!“%W"'
whi ch the originel poly 1 e en

t 0 avoi
effects and to give a“reggallaly '_ jﬁt pf"fé'r" ?'ﬁg?"’gf%ﬂ |As’f'ﬁ'é’glm°"’°df“d°"
di stribution of segments TO | Qi itoe i &IQ&&& Dis heated fc
the polymerization. |ntepaabe Ghe finfe ) b sbntent ar
For exanple, at an averag& g{twwwm fdb%& qu, .E‘ to fray

of ca 5000 nol ecul ar gei nﬂ.&,.a.mﬁppmu
anal ysis of plug flow or piynes aitHoag W%b&ﬁdbﬁ?&ﬁﬁnhhﬂkﬁn&ﬁo&ﬁﬁﬁo is polymer is

change of 20 comnpositi onbythe sgné W61 high Molecufed Weight (predirbdr. ER/1eN® Sdntent is measured
severe at high ethyl ene eossutsr ¥sigt omssiectet fisctioiad of t he pol yneri zaton. The

shortest fragnents are needbe ploasdiare tachardactevizb intrarhaatulai HatelogarityCie libaiols and even when per
sections. The best awi | atsbligtetoptinim, dase nétehowthow theivegnashts of theéhaln amrorietted) Inctict It Is not p
di speraily for non-pol ar cyseenttachnelogysto diefexming’ the polymmer steusture’ withoutirenourse ©rthe\synthissis cons
| s based on the ther nodyNwledge ofthe synéhesis canditiona,ttheratructdri can beaiefined gafollows.

described In "Pol ymer Frct iE4wiene Aropylene oChigh airhe-siefin polymesizationwithdranaliion mets! catalysts can L
and in H lnagaki, T Tanaku, 25 Develonents In Polynes Characterization",

3,1, (1982). Fornon-crystalline coplyners of ethylene and

propyl ene, nol cul ar wei ght governs Insolublity nore than does conposition In

a sol vent/ non-sol vent solution. H gh nol ecul ar wei ght polyner is |ess

soluble In a given solvent m x. Also, there is a systematic correlation of

nol ecul ar wei ght wth ethylene content for the polyners described herein.

Si nce et hyl ene polynerizes nuch nore rapidly than propyl ene, high ethylene
polymer also 30 tends to be high In nolecular weight. Additionally, chains
rich in ethylene tend to be I ess soluble in hydrocarbon/polar non-sol vent

m xtures than propylene-rich chains. Furthernore, for crystalline segnents,
solubillty is significantly reduced. Thus, the high nol ecul ar wei ght, high

et hyl ene chains are easily separated on the basis of thernodynamcs. A
fractionation procedure is as follows: 35 Unfragnmented polynmer is

di ssolved I n n-hexane at 23[err] to formca a 1% solution (1 g. polyner/100

cc hexne). |sopropyl alcohol titrated Into the solution unti turbidity

appears at which tinme the precipitates is allowed to settle. The

supernatant liquid is renoved and the precipitate is dried by pressing

bet ween Myl ar pol yet hyl ene terphthalate) filmat 150[err]. Ethyl ene content

is determ ned by ASTM net hod D-3900. Titration is resumed and subsequent
fractions are recovered and anal yzed until 100% of the polyner is

col l ected. The 40 titrations are Ideally controlled to produce fractions

of 5-10% by wei ght of the original polyner, especially at the extrenes of
conposition. To denonstrate the breadth of the distribution, the data are
plotted as % et hyl ene versus the cumul ati ve wei ght of polyner as defined by

the sumof half the weight %of the fraction of that conposition plus the

total weight % of the previously colected fractions. 45 Anot her

portion of the original polynmer is broken into fragnents. A suitable nethod

for doing this is by thermal degradation acsording to the follow ng

procedure: In a sealed container In a nitrogen-purged oven, a 2nmthick

| ayer of the polynmer is heated for 60 mnutes at 330[err]. (The tine or
tenperature can be enpically adjusted based on the ethylene content and

nol ecul ar wei ght of the polynmer.) This should be adequate to reduce a 105
nDIecuIar wei ght polyner to fragnents of ca 50 5000 nol ecul ar wei ght Such
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in the reacting medium. Thus, monﬂoof[E]I[P]wll dmmuthomononmmoon umeda.
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I nt ranol ecul ar het er ogen hed i
absol ute optimum doe$S n Nink Q,mrm
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transition netal catal ysttvepoiymerdbeingmade THiststhnique dodsioledhFékhdwledid of R ard/Ra or the heat of pc
term nal copol yneri zat i orbutitdbes reqilre accessctp tve polymes synthesisstepquat e for t he

present purpose. (G Ver StAlbdfthessinetiyads baye tieen employad withveansigiert essulle. and

Engi neering vol .6 , 522 (19&”PWM®M&F“%H@'#WW¢MW? W°°“‘P°‘
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[err]= (rate constant Mb"@[' lop whore G
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n. Pf e

propyl ene adding to ethyl 1""
propyl ene) rate oonstant 5 ﬂm
constants, at a given te n p°' n. If the R

ethylene, E, to the mﬂ?ar ﬁ;ﬁf’d 'f,)omp“ nu':nl
sol ution contai ning et hyI e nt, h
end [P] respectively Is [er €opolymers betwes

vei ght % et hyl ene In the R&'w .nnba,sas-n mmw#&%ammmmm&wdmmm
[err] 20 The val yes Jtllyloﬁ&l ah Ghambigdu8 mdAHePB e pyleRe Bpbijrhérs! When como
conmononer and catal yst e eﬁo@d&hﬁﬁﬁd%%%%ﬁgaﬁhﬁu@%h&&mwmﬁ
tenperature and, to SOM geotbreiid, ceriof-13 Glubiéun imaigAdtic TdasbriafddSspettdBcoPE i be employed to d
catal ysts specified her ei compaaition of biuch potghied. Tieasdrs ybsbiate pelinidubsraquisiig noldalibestiosshen opers
can be seen from equat on sfibjcleli®f égivenrsismant/chntitbatemquelywitie apeatre. Foenangsh noticomared by the A
propyl ene for a given s r cathyleospropylens copoipmessiese nucledr mageeatic reagnanceariethods ciih aleg be used.
the raio of [err] w |l decr Mgeeulanweightandmolequisr weight distrjbution ere theasgred using a Paters| 150C ge
25 will the conposition shromategraphy| eauippedcwithog Chramatix| KMX-§) LLOCMitiani Rey, Rivigra Baach, Fla.)
| f the anpunt of nononer %eptisfingphotometern The systerp isyiperdatl 135°Gwith 12,4 trishirehenzane a4 pblle pha
or at a given point in a tubular reactor can be detarrgned, it Is possible

t hrough equation (1), to determ ne the instanteneous corrposition bei ng

formed eta given point along the polyner chain. Denonstration of narrow MAD

and increasing MV along the tube proves the conpositional distribution Is

I nt ranol ecul ar. The amount of polymer formed can be so determned in

either of two ways. Sanples of the polynerizing solution may be coll ected,

Wi th appropriate quenching to term nate the reaction at various points

al ong the reactor, and the anmount of polynmer fornmed eval uat ed.

Alternatively, If the polynerization |Is run adlabaticailly and the heat of

pol yneri zation I's known, the amount of nononer converted may be cal cul ated
fromthe reactor tenperature profile. Finally, if the average conposition

of the polymer |Is nmeasured at a series of |ocations along the tube, or 35

at various tinmes in the b tch polynerization case, it Is possible to

cal cul ate the Instantaneous conposition of the polynmer being nade. This

t echni que does not require know edge of [err] and [err] or the heat of

pol ymeri zation, but it does require access to the polyner synthesis step.

Al'l of these nethods have been enployed wth consistent results. For the
purpose of this patent,[err] and [err] thus sinply serve to characterize

t he pol yner conposition In terns 40 of the polyneriation conditions. By
defining [err] and [err] we are able to specify the intranol ecul ar

conmposi tional distribution. In the exanples shown bel ow where VCl14 and

et hyl al um num sesqui chi orl de are enpl oyed in hexane as solvent, R 1.8
exp(+50[err])[err] = 3.2 exp(-150Jerr]) Were "R'" |Is the gas constant

(1.98 cal/deg-nole) and "[err]" |Is degrees Kelvin. For referenc, at 20[err]

= 9.7, [err] = 0.02. The [err] and [err] given above predict the correct

final average polynmer conposition. If the [err] and [err] and 45

expression (2) are soneday proven to be Inaccurate the polyner

I nt ranol ecul ar conpositional distribution wll



norbornenes such as 5-methylene-2-norbornene (MNB), 5-sthylidene-2-norbornene (ENB),
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correction for colum spr
accepted standards, e.g.,

anlonically 5 pr oduced | ndM,lM.lsIu
et hyl ene- propyl ene copol yjg t,_nggﬁ;,oﬁ |.&prrec |ons “on [err] an

less than .05 unit. [err] T Indcapdyeniobtle istitbivaitch i beProd SEiymB/zeichof a reaction mixty
wei ght rel ati onshi p wher eamﬂ.ahw.ﬁﬁnemmwdw.mpm&m Wierédi thé\@nounts of n

phot onet er. The nuner isgal préferably sflerdnid vased dufiigothecolrdeSdf Iigh polyerlatiohtin Gi cdhtrofied mann
avai | abl e conput er sof t wehetditisfier dbdcibdliZSaution polyerizatione ane pisarisdl.| t On

Roy- Ri vi era Beach, Fl ori da. Adfknown soh@nicfortieamigctioomizitive tized iaciffgctive for thm purpose can be used |
accordance with the pr esecssiutionpolymeiizetions incrccradangsr with de podsenttinveritiom Focexample, suitable solve
| east one other al pha-olefin.It is believed that such gl pha-olefin could

I ncl ude those containing 3to 18 carbon atons, eg., propylene, butene-lI,
pentene-1, etc Al pha-olefins of 3 to 6 carbons are preferred due to
econoni ¢ consi deratons. The nost preferred copol yners in accordance with
the present invention are those conprised of ethylene and propyl ene. 15

As is well known to those skilled In tho art, copolyners of ethylene and

hi gher al pha-ol efins such as propyl one often include other polynerizable
nononers. Typical of these other nononmers nmay be non-conju- gated dienes
such as the followi ng non-limting exanples: a. straight chain acyclic

di enes such as: 1, 4-hexadiene; 1,6-octadiene; b. branched chain acyclic

di enes such as: 5-nmethyl-1, 4-hexadiene; 3, 7-dinethyl-1,6-octadiene; 3,
7-di - 20 met hyl -1, 7-oct di ene and the m xed isomers of dihydro-nyrene
and di hydroocinene; c. single ring alicyclic dienes such as:

1, 4-cycl ohexadi ene; 1, 5-cycl ooctadl ene: and 1, 5-cycl ododecadi ene; d.
multi-ring alicyclic fused and bridged ring di enes such as:

t et rahydr oi ndene; net hyl tetrahydroi ndene; dicyccl opent adi ene;

bi cyclo-(2, 2,1)-hepta-2, 5-diene; al kenyl, alkylideno, cydoal kenyl and

cycl oal kyl i dene nor bornenes such as 5-net hyl ene- 2-nor bor nene ( M\B)

5- et hyl i dene- 2- norbornone (ENB), 5-propylene- 25 2- nor bor nene,

5-i sopropyl i dene- 2- nor bor nene, 5-(4-cydopentenyl)-2-norbornene;

5-cycl ohexyl i dene-2- norbornene. O the non-conjugated dienes typically
used to prepare thin copolyners, diene containing at |east one of the
doubl e bonda in a strained ring are prefrred. The nost preferred diene is
5-et hyl i dene-2-norbornone (ENB). The anpbunt of diene (wt.basis) In the
copol yner could be from about 0% to 20%wth 0%to 15% being 30 preferred.
The nost preferred range is 0%to 10% As already noted, the nost preferred
copolymer in accordance with the present Invention is ethyl ene-pro- pylene.
The average et hyl ene content of the copol ynmer could be as | ow as about 20%
on a weight basis. The preferred mninmumis about 25% A nore preferred
mnimumis about 30% The maxi num thyl ene content coul d be about 90% on a
wei ght basis. The preferred nmaxi mumis about 85% wth the nost preferred
being 35 about 80% Preferably, the copolyners of this Invention Intended
for use as vrscosrty nDdlfler dlspersant contain fronrabout 35 to 75 WL%
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(l)uioafdyitoym produces essentially one active catalyst species,
range. it is believed# hat @h@ommmmmmmmm"mwm #ndg

40 average nol ecul ar wei ghto REepame 1 dlene) will be

batch reactor, ¢

q‘ﬁ pinktbr described)

( entially- 'of the att

The copol ymers of this | ﬁ&ﬁ%&{ Y .||9¢|po|ym
preferabl yfromabout 1.0 tO(bﬂuﬂga@ﬁyﬂﬁMdbﬂu&imM%ommﬂam

| ow as about 2,000. The pr efctthe pelymer shaing gre egsestialy, all intiatesmim '°"'"""'° tm
preferred minimmls about MMW‘M%”P@%‘W*T‘;‘B % @ ht-
.9 o'emy%
preferred maxi numis abo
750, 000. An especi al | {? pr&¥ m "
for copolymers Intended fQF
Mooney vi scosity (i.e., [ rom about I to 100
preferably from about 40 tO %gﬂ&&-tﬁ ﬁfa%ﬂh&uﬁﬁmlhnﬁ&nfaﬁbeﬁﬁhdout
and 45 'y a thickening ffig IHQM.L -fhde réactefn about 0.4 to 5.0,
Anot her feature of copol yne(c)@inglatisasporeIsuictoninibitidélidkichis ésderitility traisfee aguni-fse nd
wei ght distribution (MAD) i @)euchamanvetend usiar cohditiongduéficientiainitiate mropajatios¢f essantially all p¢
of aratio of [err] ofel| esssinbitaneadsliand a ratio of [err] of |less than 1.8.

As relates to EPM and EPDM Siace thetubuldr reactoris the geeferrpd pacior syatanbios sagryiog out tions &
narrow MAD is 50 resi st asththepreseny follpwing Bustraiivg descrintions eredrawsto that » but wht
addi tive applications, t systoms apwil PPRuT1g the actisar havipg the wsfﬂphfawmmhdwm
1.5, with | ess than about 1inpemciing M&WM%’%@’P n,juge la pre
| ess than about 1.5, \Mtl‘P’F'é’&!‘Wh‘H Bﬁ?’ . ) 8UG : "”“M.:;'
copol ymers of the Instant AN Ppeur %Rmﬁtd ':;:m
reaction nixture corrprlse‘i?“' yined ¥ has @ profos
addi tional al pha-lef in mon WIE 4 MIVB! yat utlizec
preferably ethylene, ig v &I‘;ﬂw J;,ﬂa,ym“
control l ed manner as w | g,;mgg ) rg,,,d one primary active catalyst s
pol yneri zations are pref Jﬁ.ﬁ. &N.%awn&mmh&oﬁm&ohammpmm
that is effective for themgHiap8se ¢ B0 cdpbiyré?. Fheterably) he§ SMouldiadddunt for about 10%
pol ymeri zations in accor dgapéined This, wmﬁm. detivé Ipécied BhouldQirovis 2o¥at 18ast 65% of the tol

sui tabl e sol vents woulssl bﬁmﬁmd preferably 3ot it Tedit 90% tharebr.OTha Ielidiit t6 ehicie B fcatalyst abecles contr
as al |l phatic, cycl oal | phajdymeseationcsan 6@ teadily dytdiivirad lusing1the dblovedéssribed techniques for character
hal ogenat ed versi ons of saccdrdingtb themumber dtective catélyst specless 0l vents are [err] or
| ower, straight chain or br Zechiigssohchanmcterzing catalystagcdinjing tothiyaumber of actiye catalyst species are!
saturated cyclic or aromatic hydrocarbon or [err] halgpgenated hydocrbons.
Most prafd are [err] or |ower, sraight chain or branched chai n hydrocarbon,
particul arly hexane. Non-11I- 5 mting illustrative exanples of solvents
are butane, pentane, hexane, hoptane, cycl opentane, cycl ohexane,

cycl ohopt ane, nethyl cyl opentane, nethyl cycl ohexane, isooctane, benzene,
tol uene, xyiene, chloroform chlorobenzene, tetrachl oroethyl ene,

di chl oroet hane and trichl oroet hane. These pol ynerizations are carried out
In a mx-free reactor system which is one In which substantially no m xing
occurs between portions of the reaction m xture that contain polymer chains
initated at different tinmes. 10 Sui tabl e reactors are a continuous fl ow
tubular or a stirred batch reactor. A tubular reactor Is well known and is
designed to mnimze mxing of the reactants In the direction of flow. As a
result, reactant concentration will vary along the reactor length. In
contrast, the reaction mxture in a continuous flow stirred tank reactor
(CFSTR) |Is blended with the Incomng feed to produce a sol ution of
essentially uniformconposition everywhere In the reactor. Consequenty, the
growing chains In a portion of the reaction mxture will have a variety of
ages and 15 thus a single CFSTR is not suitable for the process of this

i nvention. However, It is well known that 3 or nore stirred tanks in series
with all of the catalystfed to the first reactor can approxi mte the
performance ofa tubular reactor. Acordingly, such tanks In series are
considered to be in accordance with the present Invention. A batch reactor
is a suitable vessel, prefe rably equipped with adequate agitation, to

whi ch the catal yst, solvent, and nononer re added at the start of the

pol ymeri zation. The charge of ractants is then left to 20 polynerize
for a tine | ong enough to produce the desired product or chain segnent. For
econoni ¢ reasons, a tubular reactor is preferred to a batch reactor for
carrying out the processes of this Invention. In addition to the inportance
of the reactor systemto nake copolyners In accordance with the present

I nvention, the polynerization should be conducted such that (a) the

catal yst system produces essentially one active catal yst species, 25

(b) the reaction mxture is essentially free of chain transfer agents, and
(c) the polyner chains ae essentially aII |n|t|ated S|nultaneously, mhlch
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30 along the length @ a tubul ar reactor duri ng the course of(3)

pol ymerization in a batch reactor, or to sev es of stirred
reactors in series In a control |l ed manner (as herei nafter
described) to formthe copyners of th| Inve ti on ever, it is necessary
to add essentially all of th t"a'l%! §t"t BfR%P t he tube or at the
onset of batch reactor”operat to neet the requirenent that essentially

all polynmer chains are Initi y meéﬁl orma;t'%&Cerad Qﬁ%i(mmd(o. 1 10 Cq alk
pol ymeri zation in accordance the presen nventron are cartied out (g

In at | east one mx-free I @aGkfikarbo gﬁmaﬂg a catal yst systemt hat produces
essentially one acti VEg Cat al Wday {c) using at |east one reaction

m xture which is essentiall y%ar*fﬂrofggent free, and (d) In such a nmanner

and under conditions suffici andicatomh MolelyRticanar opagati on of essentially all

pol ynmer chains 40 si mul tvioigeBisl y. Since the tubular reactor is the
preferred reactor system for vihatelnp2-308 © Lidwipiasy capable oftmaking hydrocerbanasolibla complexes with
with the present inventi owahydrefuram 2inmitiyitetrabydrofuran and diiethytrridineond ther dicachoryhymolety ls d
to that system but will digetiopyl caompouridef the forradadr systens as will readily

occur to the artisan having the benefit of the present disclosure. In
practicing polymerization processes in accordance R hR;[E resent
| nvention, usee is preferably nade 45 of at |east o§e t reactor.
Thus,in Its sinplest rm such a process woul d makeQuse &f but a single,
reactor. However, as would readly occur to the artisan having the benefit

of the present di scl osure, ale Mﬁt(%@wgm olifie 643 rbpr&blefits a G, i
nononer feed to vary Intr & Rloh §ch gf , propyl, n-b
conposition of the catgly "hﬁfv)a

h r.a ASnetivalent rac
prof ound effect on copoly ] such ‘as conpositional

N
di spersity and MAD. The ¢ ﬁun@&ﬁi&ﬁ&:&%%ﬁkt)mﬁmm GifdhGes] dkoxy halldes
accordance W th the presegjh hd Wi, vO51,308U) wherd Bu 5 b@}, 5 VODCHG| The most preferred vanadiu
essentially one active caasvgs)veegEn@vocnHORjie reaction mxture. Mre
specifically, it shoulssl yi elagealfvady rioted, ¥ecy-cataljst s frefdabia brgsrio-syminbmesmpolnd: in terms of chem
provi des for subetanti al | fiesslcbmpiundsiveulpind astaliowez at i on reacti on. Addi ti onal
active catal yst species could provide as nuch as 35% (wei ght) of the total
copolynmer. Preferably, they should account for about 10% or |ess of the
copol ymer. Thus, the essentially one active species should provide for at
| east 65% of the total copol yner 55 produced, preferably for at |east 90%
thereof . The extent to which a catal yst species contribute to the
pol yneri zation can be readily determ ned using the bel ow descri bed
techni ques for characterizing catalyst according to the nunber of active
cat al yst species. Techniques for characterizing catal yst according to the
nunber of active catal yst species are within the skill 10 EP 0 372 735
Bl of the art, as evidenced by an article entitled "Ethyl ene-Propyl ene
Copol ynmers. Reactivity Ratios, Evaluation and Slgnlflcance ", C. Cozewith
and G Var Strate, Macronol ecules 4, 482 (1971). It Is disclosed by the
aut hors that copolyners made In a continuous flow stirred reactor should
have an MAD characterized by [err]=2 and a narrow Inter-CD when one active
catal yst species |Is present By a 5 conbi nati on of fractionation and gel
perneati on chromatography (GPC) It is shown that for single active species
catal ysts the conpositions of the fractions vary no nore than [err] 3% about
the average and the MAD (wei ght- to nunber-average ratio) for these sanples
approaches 2. it is this latter characteristic ([err] of about 2) that is
deened the nore inportant In identifying a single active catalyst pecies.
On the other hand, other catal ysts gave copolynmer with an Inter-CD greater
t han 10% about the avege and multi-nmodal MAD of ten with [err] 10
greaterthanl0 These other catlysts are deenmed to have nore than one active
species. Catal yst systens to be used In carrying out processes In
accordance with the present Invention nay be Zl egler catal ysts, which may

typically Include: (a) a conmpound of a transition netal, I.e., a netal of
Goups I-B, I11-B, 1VB, VB, VIB, VIIB and VIIl of the Perlodic Table, and
(b) anorganonetal conpound of anetal of Goups I-A II-A I1-B and Il1-Aof
the Periodic 15 Tabl e. The preferred catal yst systemIn practicing

processes I n accordance with the present |Invention conprises

hydr ocar bon- sol ubl e vanadi um conpound I n which the vanadiumvalence Is 3 to
5 and an organo-al um num conpound, with the proviso that the catal yst
yi el ds essentially one active catal yst spacles as descri bed above. At | east
one of the vanadi um conpound/ organo-al um num pair sel ected nust al so
contaln a vaIence bonded 20 halogen In terns of fornulas vanadlum
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known that certain combinations of vanadium and aluminum compounds that can comprise the cs
| nvention coul d be: 235 can cause branching andgoluﬂondurlngt@ppolymerlutlonforpdymmoommlng high levels

1 wh 0- 3 caneyent this bapgeninokewis, m‘: ammonia, . pyridine, |
Eear][e\r/\;l]ere izzicxz acetyl%%ﬁ%cﬁ"ﬁ&f@% 8""""’"‘ "'q"““'dlk"

aIkyI-substituted(eg Pifled err] dl rbn |

[err] where x = 1 or i-‘;; DI DT BT & Z' ﬁr i pr:::zw:éan
Lewi s base capabl e of "?m Ny Ny dr Dear Do Sal :S.ﬁn tinuot
as 40 tetrahydrofuran, L hY 21 ! Shhdid lactiVe nQdeinacoorda

and the dl carbonyl noty I Sdidh &t o WJmWR ;h Bolymer molecular w
formula: [err] In formul g, Wﬁn&dﬂﬁ]ﬁoﬁ% hérid, chiid FEnsfe reactions during b
different) preferably g epiReidafiondn M%@Muﬂmﬁmmummm
hydrocarbon radical such ge.p.¥bs thé-brbsenéd & dhdin tranS gty in,therdiacsion miuliduid be minimiz
n-butyl, i-butyl, t- 50 giogettiér. AttioGgtydifficult e genbraiity for alDsdaltie rectinial thy amount of chein transf
R preferably represents gshouldbknmited® thisy aincunts thad flodidd copbiynisr brodist io acdomiance with the de:
(eg., [err] Nonlimting |degendstMAD iand exnpogitionst disferdity) iitriaibelievied thattherpeximuin amgust of chain ¢
vanadyl trihalides,  aldoxpredeatin themactionimistiie onildtess kighvés about .2 mplimal dzensitionyoetel, e.g., var
Bu = butyl, and [err] Thmrovided thatthe fesuling corelyme rreductdaip @cretdence with the desired limjts as regas
As al ready noted, the co- mwdbmmémmﬂwm Pﬂﬂmw‘p@ﬂ'ﬁﬂ‘"“”‘w‘

In terns of chemnical formm%mmw mo chajn transfer agent
EP 0 372 735 Bl [err]  mongiteorganc-aluminugcompaupds '"°°'"""""°"“""‘ vang '“"°““"V"'| "
[err] [err] [err] 10 “\hetPgc % fhe &) gbml,q‘
and are the same or diffeftif g aHove W mmm‘”,
vanadi um conpound f or mul aZ2PI¥TE™ PS 1 OF (0 ﬁ{p“g y.;.m
an al um num al kyl sesqui cQl.o r I'n te

perfornance, a catalys ﬂiﬁﬁ@d&%ﬁé&lﬁdﬁcﬂnﬂmdm
yl', has been shown to ﬁﬁhnﬁa{aﬁh)iﬁimﬂkmnmmom
performance, the nolar anBycehl mm&,&mﬁ or dRQubjeet tb Sikh deactivationre
reaction mxture shoul d pg ﬁm.,a.m%mtmpa eaug&ymaﬁnum:ﬂ%ﬁﬁipmmom

of at |east about 2. The mﬁm Gdtalydt §ybtei GoniPosilion IS nc Riowh stipresbiftcfornany gidan catalyst, deact
AV is based prinerilgy Ordidsébyisngthéishondst residencs timeahdibwest terpepatunsia tha redctoritiat wil produ
desire to mnimze the anmodsvimetdombsidngl tr ansfer that may be caused by the

orga- no-al um num conpound (Palymeriestioas ineatordenceiwithctie praserit mvantionSheuldbe condudgted in such aman
known certain organo- al uncanditions sufficent thcinitiate propagation iofessentially ial coplymertobainy fimultaneously
too nuch is present in the reaction mxture the [err] f the 20 copol yner

may rise above 2. Based on these considerations, the maxi num Al/V coul d be
about 25, however, a nmaxi num of about 17 Is nore preferred. The nost

preferred maxi numis about 15. Wth reference again to processes for nal dng
copolynmer in accordance with to present Invention, it well known that

certain conbinations of vanadi um and al um num conpounds t-hat can conpri se

the catal yst system 25 can cause branching and gel ation during the

pol yneri zation for polyners containing high | evels of diene. To prevent

this from happeni ng Lewi s bases such as anmoni a, tetrahydrofuran, pyrldine,
tributylam ne, tetrahydrothl ophene, etc., can be added to the

pol ymeri zati on system using techniques well known to those skilled in the

art.



reactor inlets shouid be hlgh snough to provide compiete, rapid chain Initiation at the start of the p

Chain tranfer agents for reestion/The mﬁ%ﬁ"ﬂﬁmﬂﬂPMbO'hﬂﬂmo
al pha-ol efins are well k 'H\d?
hydrogen or diethyl zinc fofempaatus “i

plis; +:'fe?ctbd¥atﬂlepl
are very comonly used td® SRR AN
produced In continuous fl ac
singl e active speci es ¥;j ¢ Cgt al VSI s '
present invention, additiOn of bt
pol ynmer nol ecul ar wei ght JUL, doess ng g&Pect f’ﬁg no ecuugnr
di stribution. On the other - néﬂf&o@ operdtibiSib Géed! tReARIb téihperatlirg & Bid réadidifed could be abo
reactor 35 polyneri Z%f]' %16&%“%%%5&4%&@6&% re&tY6H Vhiktre cHuldBCdhigh as
pol ynmer ol ecul ar wei ght e pheferiad!inhiiiuntéuietitéinperatiie I6-hbout TOLCSTHs detipletei R MaxiMim Is abou
chain transfer agents in gpéhos edctoP Boollgs ich @s 5Y1@ tdolingJckee, 10iréiave the(wbat of polymerizatior
om tted al togather. Althodefmiféd (fof dxnit-ranh@etityanecontentEP copdlymad dnd pedb@ntinititheat capacity simi
reactions, the anount of théthertenipsatusd of the aspetivh mixtupeiwil Incredeel friye rdactori inlet tb qutiet by ebout 13
t hose anounts that “prawi crerceutpbiéopolymer [wthereestion mixture (waighitof cepolyinerper weightiof soivent)
linmits as regards MAD and cbsyingshe bansfifiof the sbave disgigsure] it would becwell within thejskll of theart to ¢
maxi num anount of chai n t9pesstifodemparsture WWWPTMMWY@%@‘P@Q’GM‘WWR@?P@W‘W“
coul d be as high as about”&‘"!%#h?ﬂﬁ?"ﬁ@“t‘ﬂ%ﬁ&?“!‘ﬂmad3gc "‘9 %FW""‘"‘“‘

agai n provi ded that the r¥ geroly®
the desired limts as#eg@?ﬂ!ﬂ“'m% E" "d“t‘;‘:;
absence of added chain tnsgg?’ r"°§n j ETT’

SO ac

weit

tumoonstral
because propyl ene and the ‘p
transfer agents. In gener Q&rlrm tﬂ tmwmd maximu
combi nation with the \y naﬂh I 100\t ﬁl%ﬁfp stpﬁﬁgﬁhﬁﬁxhnmeonal
t he organo-al um num corrpo,up, déhSstitration A0 16 VEuctoF BPeRBHY, Hut for economic

wei ght at acceptabl e cat ajnferredis ﬁtﬁh@ﬁa@ﬁmﬁw‘i aﬁprofkf'odlnconm
the Al/V ratio has an effﬁgﬁaq@"bh@ nDIecuIar melght of copol ynmer product,

that AIN shoul d be used whi qhe rgiesBfowlof e féadtibrrfiiturd BircugNthéisactéis §hoiild Be High eAdugh to provid
acceptabl e catal yst agsi Viftisreatiliits in thie FediaSdirédtion'dnt Ininfnitzambting Veth€diial direction. (B8od radial mixin
limted by avoi di ng excesrutonlytybot titsistiacshd IntsiqCD bthe copolyther ¢haigs tiubsiso to minimize radial tempera
pol yneri zati on as descri bds tdtbé isat gebérated by the\olymerizhtion resatiogRadigl terbperabuns gradients in the ca
and Inter-CD are al so br osegment bolymers wititepd tto tirsadeni the: molepulat uweight; distriutioro aff the copolyw
of the polymerization which |eads to termnation of grgwing chains. It is

wel | known that the vanadi um based Ziegler catal ysts used I n accordance

with the present invention are subject to such deactivation reactions which
depend to an extent upon the conposition of the catal yst Athough the

rel ati onshi p between active catalyst lifetinme nd catal yst system

conposition is not known at present for any given catal yst, deactivation

can be 55 reduced by using the shortest residence tine and | owest

tenperature in the reactor that will produce the desired nononer

conversions. Polynerizations in accordance with the present invention

shoul d be conducted in such a manner and under conditions sufficient to
Inittate propagation of essentially all copol yner chains sinultaneously.

This can be 12 EP 0 372 735 Bl acconplished by utilizing the process

steps and conditions described bel ow The catal yst conponents are

preferably prom xed, that is, reacted to formactive catal yst outside of

the reactor, to ensure rapid chain initiation. Aging of the prom xed

catal yst system that |Is, the tine spent by the catal yst conponents (e.g.,
vanadi um conpound and or gano-al um nun) In each other's presence outside of

5 the reactor, should preferably be kept within limts. |If not aged for a
sufficient period of tine, the conponents will not have reacted with each

other sufficiently to yield an adequate quantity of active catal yst

species, with the result of nonsinultaneous chain initiation. Also, it Is

known that the activity of the catal yst species will decrease with tine so

that the aging nust be kept below a maximumlimt It is believed that the

m ni nrum agi ng peri od, depending on such factors as concentration of

catal yst conmponents, tenperature and m xing 10 equipnent, could be as | ow

as about 0.1 second. The preferred m ninum agi ng period |Is about 0.5

second, while the nost preferred m nimum agi ng period Is about 1 second.

VWi |l e the maxi mum agi ng peri od could be higher, for the preferred

vanadi um or gano- al um num cat al yst systemthe preferred maxi numis about 200
seconds. A nore preferred maximumis about 100 seconds. The nost preferred
maxi num agi ng period is about 50 seconds. The preom xi ng could be perforned

at low tenperature such as 40[err] or below, it Is preferred that 15 the
pron1X|ng be perforned at 25[err] or be|OM/ wth 20[err] or beIOM/belng

o, Y . e



sthylene glycol monoethyl ether tribromoacetats, butyl perchiorocrotonate and methyl perchiorocrok

where Nis fluid fl ow#el OC?XW %"E‘m“ i
is fluid density (g/[err] ?% q;” ' tach can
tenperature of the reacti yehala Mz:;:
limts. The tenperature > m m’;:;ymd'
provide conplete, rapid chd Sidn { suitabl
25 reaction. The lendth Ol L1 L¥react 1on

tenperature nust be short epqugh Y in peaTUITRAR GORat! ot abtGwo ns of
chain transfer and cat al ﬁ' =1 i&MéWmmmmmmmdm

the reaction mxture Is %M%SW%yWWh%ﬂiﬁﬁholManmm
pol yneri zati on reacti g ORé\Firingsr chpdlydier cHialidtérby aTeasti10 WaIgHt perddit éthyene (Diffafences of at le
|'s, preferably, taken carpefintbss wel ias0i0[weRmipercent etiylenes ird aish conisidered rbetin accordance wit
absorb the heat of pol ynasveatdhi on. Wth this techni que, the reactor Is

operated adl abatically 30 kaisb paferrediibatrtize IotercCD of thwl dopnlyareir is euch that @5cwt.2 of the copolymes
during the course of pol yamsthyleas compositios thatrdiffers: from the Gopalymep aveeage) wejght perpant ethylene comg
heat can be renpved f #omwt¥% ordass Theprefatred interCD is ghout:13%n5 jeas, with the,mpat preferred being about
exchanger surroundi ng at Ieast a portron of the reactor or by well-known
autorefrigeration techni YDRQCARBYLSUBSTITY ICA

stirred reactors in series.
Inl et tenperature of the rec
150[err]. It Is beliefd
m xture could be as high
tenperature is about 70[e
In the absence of reactory

.‘o U
the heat of polynerizg}i qgﬁ"bh _ iment, the hydrocarb
ethyl ene content EP COpOldﬁ@ﬁ’rﬁcﬁﬂ¢@c,ﬁ@laménquzﬁiﬁb%%,LMMyi@,baboutt
hexane) that the tenper atgétgraly a &) SydicRabii, péteribly eyl stibsbiutell sicifit @Ad: The préféfred hydrocarb

reactor Inlet to outlet byscirindcids mey B regredented byahggenerdidormpar cent of
copolymer in the reaction mxture (weight of copolymer per weight of

solvent). Having the lenefit of the above disclosure, it would be well
within the skill of the art to determ ne the operating tenperature
conditions for making copolynmer in accordance with the present invention.
For exanpl e, assuns an adl abatic reactor and an outl et tenperature of
35[err] are desired for a reaction m xure containing 3§o copolyner. The
reaction mxture wll Increase in tenperature by about 13[err] for each

wei ght percent 45 copolymer or 5 % x 13[err]Cw.%- 65[err]C. To
maintain an outlet tenprture of 35[err]C, it wil thus require a feed that
has been prechled to 35[err]C-65[err]C =-30[err]C. In the Instance th
external cooling Is used to absorb the heat of polynerzaion, the feed inlet
tenperature could be higher with the other tenperature constraints

descri bed above ot herw se being applicable. Because of heat renoval and
reactor tenperature limtations, the preferred maxi num copol yner 50
concentration at the reactor outlet Is 25 w/100 wt. dlluent. The nost
preferred maxi mum concentration is 15 w/100 wt. There Is no lower limt to
concentration due to reactor operability, but for economc reasons it is
preferred to have a copol ynmer concentration of at |least 2 wt/100 wt. Mbst
preferred I's a concentration of at least 3 w/100 wt The rate of flow of
the reaction m xture through the reactors should be high enough to provide
good m xi ng 55 of the reactants In the radial direction and m nim ze
mxing in the axial direction. Good radial mxing Is beneficial notonly to
both th Intra- and inter-CD of the copol ynerchains butal soto mnimze
radi al tenperature gradients due to the heat generated by the

pol yneri zation reaction. Radial tenperature gradients In the case of

mul tiple segnent polyners will tend to broaden the nol eocul ar wei ght
distribution of the copol yner since the 13 EP 0 372 735 Bl

pol ymeri zation rate is faster In the high tenperature region resulting from
poor heat dissipation. The artisan will recognize that achi evenent of these
objectives is difficult in the case of highly viscous solutions. This
probl em can be overcone to sone extent through the use of radial mxing
devi ces such as static mxers (e.g., those produced by the Kenics
Corporation). 5 It is believed that residence tinme of the reaction

m xture In the mx-free reactor can vary over a wide range. it is believed
that the mninmumcould be as | ow as about 02 second. A preferred mnimmis
about 0.5 second. The nost preferred mnimumIs about 1 second. It is
believed that the maxi mum coul d be as high as about 3600 seconds. A
preferred maxi mum i s about 40 seconds. The nopst preferred naxrnunrrs about
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wt.%, based upontmbhl woighiof the ol composition, of said copolymer. The oll compositior

NR = [err] 15  wheri #s N coecefittats cdmpdelopscoriaiaing theethylene-el h*%'"mdmyﬂ@ @dditive w

di aneter of the reactor(m!mwmam%'c' @P{‘ V%mnﬁ"ﬁz'g‘ f'“"'d""
p 4

viscosity (poise). |f desoentapingmetersl %'ﬂdhﬂﬂﬂxﬂ
ﬂ.

vanadi um cat al ysts can be Rfohfom thep
ﬂl E:nﬁ t\d« %uodonthe
| cuI arly a

for a mx-free reactor td-¢jdnicrons
general ly up to 5 nol 9 FhkWy

perchl orocrotonate and b ;'
include 20 esters of hal g% > Fo0rg
trichloroacetates, esters Oy, rﬁileglu%cﬁbnd W“lto mrlﬁdlﬁb”uﬁr&l&llm earth metals, :

monoet hyl) ethers withtr " rlufn, Wﬁhdﬂan?%ﬂroﬁh&%onpﬁiﬁhﬁa& Qobdit] Aickel, Gidmium, lead,
and acyl halldes.  Speci ) s Which daqsich thediAEE-6a Bie frond viRlety 67 8dLRGaY turing the m
chloride, methyl trichl orgégimiens-Siphed J@MwhﬂdnalﬁﬁﬁmmdwdwmmMcham
tribrompacetate, ethyl trdsie@Efaseiighadisfitiopiiyried andioydipersaninsed ty maintaindie copolymer in
trichl oroacetate, ethyl encsgndisnoihieaoed titing stbssyment procéasingrarawetting shipping. ityd generally po:
per chl or ocr ot onat e “ande Medubtiibse hiicodlitatirgpanitienwtioh havda particle sts grestenthan abowtd5 microns. A
processes I n accordance Vi las bbéncfoynd hmtthe hazepedudingrimpurity fshdifficiitdfiotimpessibie jaorfilter so that
havi ng very narrow MAD catreated accandiog isthisiinyeation. pol yrrerllzat ion. Although

narrow MAD copol ynmers can b# lsesetul gsiamy, ouithecproges;ofithe: ingtent | "Vsﬂtt ethylen
fractionati on or mechani ceppolyreas centining w'ﬂﬂ?é”?"e&ﬁ-n? Fgnce “’c the l:d':“'b
be inpractical to the 4xt¥ndinigacidipenpmount MQ" pe z’:fh:'m?oum
operation. As regards EP tor-fBiaring B e heze, L., |
I nvention, the products h b'y"“mm
i nt ranol ecul ar CD) excel | ¥ mi

961 to about 10w
especially suitable for I 4 ﬁ;ﬁmwwbm
I ntra-CD of the copol J, wofl Bsiutlgh. an
I ndi vi dual i ntranol ecul ar y TIaY=YoyTe @&Q&"Q%ﬁmm,&gﬁmwmau
| east 5 wei ght percent of " %W ﬁ%@w He'efplogac
another by at |east 5 wei gh&wmammﬂmmnﬂ@maummwwm Is e
that at least 35 twgspo Of froREbOULYGURY terfigdnitue 1diabdut 25080y, pfeferdblyarein abdut 50° to abo

wei ght percent ethyl ene. {o & infpeiseRbabaiit 0atholrap Stabdld20 Wy  Hreferatiyfent0,5 tagbowks Hours. Thi
as, 40 wei ght percent et hylcapoutthe tréatmentunderipthasuds] Thiomddes & possibie brookaing the\process of the |
the present invention. |t opesvedsd n tihs présanceatiait diirert gimowhiersindhe aiountfof hagetreating agent, Le.,
copol ymer is such that 95 wL% of the copol ymer chains ;gave an ethyl ene
conposition that differs fromthe copol yner average wel ght percent ethyl ene
conposition by 15 40 w.%or less. The preferred Inter-CD is about 13% or
|l ess, with the nost preferred being about 10% or less. OL SOLUBLE
HYDROCARBYL SUBSTI TUTED SUCCI NI C ACID I n accordance with the practice of
this Invention, the hazy oil concentrate conpostions or oil conpositions 45
are treated with the ol -sol ubl e hydrocarbyl substituted succinic said. The
hydrocar byl nolety of the succinic acid may be al kenyl or al kyl. The

hydr ocar byl noiety contains at |least a sufficiently |Iong carbon chain to
render the hydrocarbyl substituted succinic acid oil soluble. Thus, the
hydr ocar byl noiety contains at |east 10 carbon atons, preferably at | east
about 12 carbon atons, and nore preferably at |east 12 carbon atons.
Generaly, the hydrocarbyl nolety contains | ess than about 100 carbon
atons, preferably |less than about 30 carbon atons, 50 and nore prefersbly
| ess than about 20 carbon atorns. In a preferred enbodi nent, the

hydr ocar byl substituted succinki acid is a [err] to about [err], preferably
a [err] to about [err], nore preferably a [err] to about [err], and nost
prferably a [err] hydrocarbyl, preferably al kyl substituted succinic acid.
The preferred hydrocarbyl substituted succinic acis nay be represented by

t he general fornula 55 14 EP O 372 735 Bl [err] [err] [err] wherein R1Is
a [err], preferably [err], nore preferably a [err] and nost preferably a
[err] hydrocarbyl, preferably alkyl radical. The al kyl radicals represented
by R may be branched or straight chain. 10 However, straight chain al kyl
radicals are preferred. Some Mistrative non-Imting exanples of the

hydr ocar byl substituted succinic acids |Include decyl succinic acid, dodecyl
succinic acid, tridecyl succinic acid, tetradecyl succinio acid, octadecyl
succinic acid, and pol yl sobutenyl succinic acid. The preferred hydrocar byl
substituted succinic acid haze treating agents of the present Invention
contain is tw hydrogen dissociating nolaties which have pKs above about

3, preferably above about 4, i.e., a [err] and



invention Indudo those eonvontlomlly omployod as crankcass lubricating olls for spark-ignited

[err]of at least 3, pri&f etemjonhed, 'WFH@NE&'&'H!"""“"
i nvention the pK can be dwm&‘da%"!‘h W%Wﬂ@'?ﬂi‘gm&d‘x
the equl i bri um constant o IR apcler adapied (gruse as powe
CONDI TIONS 20 The oil co ﬂ"?" PyunteormeL Eactor giae and hydraul
conposi tion cont ai ni ngnt h mirysochndragiiorcioiaghg
| nprover nornally containg a VI SCosl ex Inpro I'ng

e.g., fromabout 0.01 to a thé n{, Banmﬁ Pm tic bas
nore preferably from abOUhky?.%aE a‘ﬁ.ﬁfg mﬁ?ﬁpﬁ‘)&am,w fzenes,
of the oil conpotion, of &ahsbphdnb adide!FolystichRéols, conposltlons such as o

25 concentrate conposgst i ONNeGabade anma«baurnmwm.gaﬁmhﬁylv&ymlamr crude
V.1. Inprover additive whwiisthepperatiiic; Haphthnic; fiked araffific-nEpkthasic; @hdithé ikef € well s to their fo
| nvention general |y cont adistiistionfanige) siralpBtriah oritfacked Chylirofirad sokiént Sxtrecied snd e iic.
containing material such as Marenspadlficaliyathé naibraldubricstifg ol tsesstacks which caA beaisdd in the compo
organi c acid has an acid MMMMWWMIWWMUMMlMMMwQH gaphthenic
a pK of 4 to 8 The hazd ngmbeshese aryqes.on if desired; varigus biends alis maytie smploysid a$ welias residusls, par!
about 0.01 microns to aboWamwhichepphaiti¢eonstivents have besg ramoved:The ollaspay be refinadiby ponysntional r
less than 1 wt. % nore u!ﬂH‘aF'H' @@deWNW&%WW@E@ ¢fithey|may be extracted
wei ght of the conpositionf ‘P‘H@"'&rﬂidﬂY‘WﬂQ s ff the M&P'sphp'?%s@ﬂfd'?’ﬁ'i" furfural, ¢

the oil conposition Is _ge of C
vi scosity index inprovr whi @\VFWL””“’MQ ¢
however, this anmount is | hu

conposition. These netal s \MM! %o J' “ i b n:om
al kaline earth metals, zifGne ! effective to imy
chronmium Iron, mangangse M)Mmmm.

ﬂv. 0
antinony. Such netals whi garoddtye sttistelisd dof AGdRioRal 'cbrivaAtaneY aliditvbs/ séldcted to meet !
sources during the manuf aﬁammammwﬂ%mmu htFate" RO br fully formulated
I ncl udi ng the catal yst, i campbeitio canetieiudedlisidbdigd. "eCchani cal processing of

t he et hyline-al pha-ol efi n cOpodditiess ofthid inkéntion, L., fhyleresdiiha-oléfecbpblgmeirand Hyarocarbyl substt
t he copol ymer in di spessi soii sos olissoinbie; dinsadvableinioll @ittethedidst a duitable spivant!) orcars tably dispersible |
processi ng or awai ti ng shsouble,dinsoivable, o siybiydispatsible ap thatteriminologyis Gsel herein ddds nat nécessaril
t hose haze contri buting pthe matetiaisarewoluble, disagheable, misaitie, orl capable ptbeipg eusipended in alhin all propo
about 15 microns. At | essweanghomever, thet thy additives: for Inetance, ardeoluble jopstbiy dispersible In ofl to an ex
producing inpurity is difficult If not inpossible to fyglter so that it is
optimally treated according to this Invention. It is useful to carry out

the proces of the Instant Invention by first treating the

et hyl ene- al pha-ol efin copol ynmer containing oil conposition, e.g., an oi
concentrate conposition, with the hydrocarbyl substituted 45 succinic

acid In an anount effective to reduce or substantially elimnate the haze

of said oil conpositions and thereafter filtering out the |arge process

debris or Insoluble particulate matter. The anount of hydrocar byl

substituted sucinic acid which is efetiv to reduc or subsantally imnat the

he, ., a haz reducing or elimnating effective anount, |Is any anount which

s effective to reduce or preferably elimnate the haze of said ol

conpositions. Generally, this amount is within the range of from about

0.001 to about 10 wei ght percent, 50 preferably fromabout 0.01 to about 1

wei ght percent, and nore preferably from about 0.05 to about 0.3 wei ght

percent based upon the total weight of the oil conposition solution. It Is

to be understood that oniy one hydrocarbyl substituted succinic acid may be
used or a mxture of two or nore different hydrocarbyl substituted succinic
acids may be enpl oyed. The treatnent of the haze containing

et hyl enal pha-defin copol yner oil conposition is carried out at a 55

tenperature of from about roomtenperature to about 250[err]C, preferably
fromabout 50[err] to about 160[err]C, and for a tinme period of about 0.1

hour up to about 20 hours, preferably fromO0.5 to about 2 hours. There Is

no need to carry out the treatnment under pressure. This makes it possible

to conduct the process of the Invention In an open vessel In the presence

of air or Inert gas wherein the anmount of haze treating agent, i.e., the

ol -sol ubl e 15 EP 0 372 736 Bl strong acid is added with stirring. It is
useful to blend ethyl ene, copol yner sol utions containing tho anti-hazing

anount of oil-sol uble hydrocarbyl substituted succinic acid with zinc

di al kyl dl t hi ophosphate in the presence of a diluent oil for additive
concentrate applications. To stablize the zinc dialkyldithiophosphate

systens, e.g. 1 to 10 volume % of zinc dl([err] alknol)dithlophosphate In
diluent mneral oil, against hydrolysis, it is necessary 5 to add 0.01 to

0.1 mﬁ 96an1ne phosphate such a dl[err] Oxo hydrogen aC|d phosphate

T N 1 b1 o N L o, e o ~ 2



phosphosulfurized hydrocarbons and the products obtained by reaction of a phosphosulfurizec
i ndex | nprover additi\28s. wifysamikelingiearth metalpxide of hydeexigde, areferably dn thepreesnce;of g aikylated pt
oi | I'n which these addi t i %&iphenoithioester, andaleg prefasabiyNpth ?ﬁ&!!@"&l?&ﬂ Plyesghosulfurized
are added to the lubri catmg‘wwml‘tﬂ‘ﬂth"ﬂm
oi | concntrate conpositi off*fEpayasrschas with from S
about 50, preferably f£c)’ QUL T T o o ‘
about 2 to about 30 WL % OT ASg
from about 0.001 to about 10 |
nore preferably frorn abojief
succinic acid, and sai d Ojgin
conposﬂmntoformtt‘gefmmm&.dm | ube
oi | conposition. These | ubvmwwwmmmmmqunmm
contain other additives astdiatictrdisrhibeion tdigs.r i bed. The fully formul ated
| ubricating oil conpositi OnRepresentaiivie\sxanmpiiscof Suidbly frikBanIhddifiers arfoundip IUS! iPatint No. 3,9
anount of the thyl ene-al péisvlosdsctitiyracid egters wiamides:Sid.S.Fatept Na) d 478,074 whiolv deseribedSimolybdenu
vi scosity index i nprowe ngofpaipiechutyenyl succinic anhydride-amine: alkanais:clhSi Patent e 4,105,571 which disc]
viscosity Indox of the ol ¢sterssof dimerized fatinecide: LS. PgtentiNo, 3,778,920 wiichidiscioses alkane phosphonic ac
CGenerally, this 20 arounPatens Ne. 3T78,375hich disgones reaction Repductsof aphogphenalelwith An oleamide; U.
0.1 to about 15 wt. % ba%883.205 which WWO&&MOWMMWMWWW Searboxvdkvlone
conposi tion, of th viscostegnemifack sadmixtieel %"‘Iﬁ - $-RatentNa 3A79,306 which discinees Nshydro

nan pmduchofd
bas oils may be naturf o?' : 3‘ ) ébﬂ o alkylene ox
| on modifiers
inic c1r an rides and thiobis
g Ol

derive a greater benefit.
u r|ca

lubricating oil concentral& aN0 CONNO: ':

I ncl ude those convention ' | kst N

spark-1gnited and conpges- TN iy e, ﬂ,eﬁup’mbn in
such as autonobile and tr Qb&ﬁ%mmmmﬂdﬁh it h gg@

and the |ke. Advantageous' r @gi dofat épressd a&‘w‘ mgg,uml ﬁﬁ:gg*toyw, be |
| ndex nodifier additives Muwmm aamy ad2iNG& which Ssefully optimize the low tempe
conventional |y enpl oyed | & uvidddire 8g0Q aratd Yyl ASetit® \O5olyinérs, Polyinbthachdates, and wax
flui ds such as aut onatssc tmrwmsmoapfobluudﬁ,anhﬁmmdmupamoxmmem@mmneol and
tractor fluids and hydr audibxmné.l ui ds, heavy duty hydraulic fluids, power

steerng fluids and the | i keAntSesr agenls,asthmin heme implisis,séducenieand inetal partsRepresentatives of cor
and ot her |ubricating oi|t-eenpgesisiatezing dislyidithbphosihatacinc diafyidihiosphate and magnesium sulfonats
incorporation therein of the additives of th present igvention. Thus, the
additives of the present Invention may be suitably |ncorporated Into

synt hetic base ol b such as al kyl esters of dicarboxylic acids, polyglycols

and al cohol s, pol yai pha-ol efins, alkyl benzenes, organic esters of

phosphoric aids pol yplicone ol, etc. 3 Nat ural bass ol e I nclude

m ner al Iubricating oils which may vary widely as to their crude source,

e.g., whether paraffinlo, naphthnic, nbxd, paraffinic-naphthsnic, and the

lce; as Wl a to their formation, e.g., distillation range, stroht run or
cracked, hydrofined, solvent extracted and the Ike. Mre specifically, the
natural lubricating oil base stocks which can be used In the conpositions

of this Invention nmay be straight mneral lubricating oil or distillates
derived from paraffinic, naphthenic, phatc, or 4o m xed base crudes, or,

If desid, varlous blend oils may be enployed s well as residuals,

particularly thoe fromwhich aspheitic constituents have been renoved. The

odb may be refined by conventional nethods using acid, alkall, and/or day

or other agents such as alum numchloride, or they may be extracted oils
produced, for exanple, by olvent extraction with solvents of the typ of

phenol , sul fur dioxide, furfural, dichlorodbsthyl ether, nitrobenzane,

crot onal dehyde, nol ecul ar sieves, etc. 46 The lubricating di base

stock conveniently has a viscosity of typically about 2.5 to about 12, and
prefebly about 2.5 to about 9 104 nR se (cSt) at 100C. Thus, the additives

of th present Invention can be enployed In a lubricating oll concentrte
conposition or fully forrmulated |ubricating oil conposition which conprises

| ubricating di, typically in a major amount, and (i) the viscosity |ndex

| rprover additive, typically In a mnor nount, which Is effective to

i nipart inproved so visconetric properties, relative to the absence of the
additive, and (lI1) an anti-haze effective anount of the hydrocarbyl

substituted succinic acid. Additional conventional additives selected to

nmeet the particular requirenents of a selected type of |ubricating oi
concentrate conposition or filly fornulated |ubricating oil conposition can

be included as desired. The additives of this Ivention, I.e.,

et hyl nl phaoefl n copol yner and hydrocar byl substituted succinic u acid re
osoluble dlssolvable In oII mnth the ald of a SU|tabIe solvent or are

T e o _‘._l_ -
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Acordingly, while anyZEffecevsﬁ-ﬁﬁﬁﬁthﬂﬁn?ﬂe nultifunctiona?'99§555ity -001-1

| ndex i nprover additives camrbetinnolgﬁiﬂien-into the | ubrieaoiny oil «01-1.
conposition, it Is contenplgg ??ﬂﬁﬁf nount be usficient tQa_
provde said tube oil COITpOSI t| on wlt an armunfio'}/%ﬁe addi tlvg %{, +81-3
typically from about 0 01 t blcBase 5 (.1 to 10 oPelaneecrabl yBalance
from about 0.1 to bouf® . % based on the wei ght of said conp0|t|on The
lubricating oil base stock Othese exam
typically is adapted is t The "Ionedﬁl‘; ol &f,‘gw n,p'm.::;'
of additives therein to f &,r}s«. Hasis.

formul ations). Represgptati ﬂﬁ."}dﬂ da;,e o-plopytens Bopolymer V.1, improver

formul ati ons | ncl ude othq&th505|ty nnlflers corr03|on Inh|b|tors
oxidation inhibitors, friction nodifiers, dlspersants antl-foantng agents,
anti-wear agents, pour pEXAMPLE1 depressants and the Ike. Viscosity

nmodi fiers inpart high and Tow tenperature operability to the lubricating _
oi | and al so I npart t her et oAmstuyispe-pdobyisne capolpmérhgvingian sthylind canfentaf atiout 56 wt. %, an M, of 180,
tenperatures. Viscosity rrb#ng and&MdMeof 3 ispeeparpd niadubulatypacton inder thasfollowing conditions:
hydr ocar bon pol ynmer Including polyesters. The viscosity nodifiers may al so
be derivated to Include other properties or functions, such as the addition
of is dispersancy properties. These oil soluble viscosity nodifying
polymers will general ¥ have nunber average nol ecul ar wei ghts of from

10, 0000 to 50, 000, preferably 20,000 to 200,000, .g., 20,000t0250, 000,
determ ned by gel perneation chromatography or nenbrane odnonetry.
Representative exanples of suitable viscosity nodifiers are any of the
types known to the arty Including 20 polylsobutylene, polynethacrylates,

met hacryl ate copol yners, copol yners of an unsateurated di carboxylic acid
and vinyl conpound and interpolyners of styrene and acrylic esters.
Corrosion inhibitors, also known as anti-corrosive agents, reduce the
degradation of the netallic parts contacted by the | ubricating oi
conposition. Illustragd ve of corrosion inhibitors are zinc

di al kydl t hl ophosphat e, phoephosul furi zed hydrocarbons and t he products
obt ai ned by reaction of a phosphosul furized hydrocarbon 25 wth an

al kaline earth netal oxide or hydroxide, preferably in the presence of an
al kyl ated phenol or of an al kyl phenol thioester, and so preferably In the
presence of carbon di oxi de. Phosphosul furlzed hydrocarbons are prepared by
reacting a suitabl e hydrocarbon such as a terpene, a heavy petrol eum
fractioon of a C2 to C olefin polyrn such as polyi sobutylene, wth from5
to 30 wt. % of a sulfide of phosphorus for 1/2 to 15 hours, at a tenperature
in the range of 66[err] to 306[err]C (150[err] to 600[err]F).
Neutralization of the phosphosul furized 30 hydrocarbon may be effected In
the manner taught In U S. Patent No. 1,969, 324. Oxidation inhibitors reduce
the tendency of mneral oils to deteriorate In service which deterioration
is evidenced by the products of oxidation such as sludge and varnish-1ike
deposits on the netal surfaces. Such oxidation inhibitors include alkaline
earth netal salts of al kyl phenolthiossters having preferably [err] alkyl
side chains, e.g., calciumnonyl phenol sulfde, beriumt-octyl phenyl

sul fide, dioctyl phenylam ne, phenyl ai phanapht hyl - 35 am ne,
phosphosui furi zed or sul furizes hydrocarbons, etc. Friction nodifiers serve
to inpart the proper friction characteristics to |ubricating oi

conposi tions such as automatic transm ssion fluids. Representative exanples
of suitable friction nodifiers are found In U S. Patent No. 3,933,659 which
dicloses fatty acid esters and am des; U S. Patent No. 4,176,074 which
descri bes nol ybdenum conpl exes 40 of polyisobutyenyl succinic

anhydri de-am no al kanols; U S. Patent No. 4,105,571 which discl oses

gl ycerol esters of dinerized fatty acids; U S. Patent No. 3,779, 928 which
di scl oses al kane phosphonic acid salts; U S. Patent No. 3,778,375 which

di scl oses reaction products of a phosphonate with an ol eam de; U.S. Patent
No. 3,852,205 which dicloses scarboxyal kyl ene hydro-carbyl suocinim de,

Scar boxyal kyl ene hydrocar byl auocinam c acid and m xtures thereof, U S

Pat ent No. 3,879,306 which discloses N (hydroxyal kyl)al kenyl -suo- 45
cinam c acids or succinimdes; U S. Patent No. 3,932,290 which discloses
reaction products of dl-(lower alkyl) phosphites and epoxides; and U. S.

Pat ent No. 4,028, 258 whi ch di scl oses the al kyl ene oxi de adduct of
phosphosul furi zed N (hydroxyal kyl) al kenyl succini m des. The nost preferred
friction nodifiers are succinate esters, or nmetal salts thereof, of
hydrocarbyl substltuted succinic aC|ds or anhydrides and thlobls al kenoi s
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Hexane 33,636 (74,000)
Anti -wear agents, as t#eir na pes, reduce wegr netal pargs.
Represent ati ves of conventi ongﬁhgg-ghh -wear agent sazﬂ@gzi nc E§’96°)
di al kyi dl t hl ophosphat e, zi nc Brepylensnh| osphate an8,&86nesi um sul {6p908) 17

EP 0372735 Bl Detergents an ogg?ah.gggb I nhi bi t org 4 gghude the(gg?gboaqlts
of sul phonic acids, alkyl p ino S, ’

aul furized kyl,. phgpol s, al ky
salicyl ates, naphthendfe an® GPHEF‘GFIrQB#ugPéi nS!eaﬁ di car boxylic
acids. Highly basic (viz, ostaesteeam ayay3gayss, such as hi@h3f28e8/18.9/13.9/:
al kaline earth netal sulfonates (especially Ca and My salts) are frequently

used as detergents Representg}j e taie Oisidd! i 6f théthstant RAhtdn 16 that th oit
N Sy R o0 v or o

nmet hods of a  preparagi Ofersid rdtolarby aci®THES exanple RPABented for compara
numerous additives can prgwide a nultiplicity of effects, e.g., a

di spersant-oxidation inhibitor. This approach is well known and need not be
further el aborated herei n%gsi tions when containing these conventional
additives are typically blended into the base ol In anpbunts which are

effective to provide tdeir ndubrieatingdiitconveiairate ié prepareid oontainfiegabowt 8:2iwh. 1% ofdhe ethylene-propyle
effective anbunts of 10 efEsemplaitiby dissolving said=copdiymes inrSat08 dieutral inlperalfisThisRil gongentrate s
Preferred W. % 15 Addi Yidugidnspection and is found to be hazy.

[err] Viscosity Mdifier The following example Rustrates a composition ?gmsdmelnohmlnvonﬂon.
[err] Corrosion |Inhibitor 0. 01-5

.01-1.5 Oxidation |nHfbi EXAMPLES 0.01-1

.01-1.5 20 Di sper sant

0.1 -20
0.1 -8 Pour Point Depresi ;H’PmmaddodO.Sgnmofns-100Noutn|ol-ﬁﬂgﬂquacylwcdn%ldd.oomlnlm

.01-1.5 Anti-Foam Agent s succinic acid, to 100 grams of the oll concepti o in accordance with the

' 001-0. 15 25 Anti - \Wear @ 2. The resulting mixture is heated to 80°C. nd the !o tomy
.001-1.5 Friction Nbdiv$i mmé’"“"m"”b”m”mm'm""lﬂ'bT'g”""hmmm"

e&rix:jmphz.

.01-1.5 Detergents/ Rust | NNiPpniady the preceding examples, which teach theprdliuct and process of the Im
.01-3 Mneral oil Base  gemonstrated thet haze reduction of sthylene co ity index improver containing ofl
Bal ance 30 The fol | owi Ny @¥adiy réafizediwhbrssuciédtpbdiiofis &b Béttddacdoitiinglis @& Brobess of this inventic
I nvention. These exanyh eSthihie RAGSE Rt hosetumpdaitiors remainvidGdily iprovst ifkde BEWtIGHISr periods ¢
to be interpreted as specmétircthé shaif lite reiqaies foPsuch Bitcompasitiohs. ON. | n t he

exanpl es, unl ess ot herw se iAadartiainateld thabil addiivel conaanichtea icorapuisitian® amrconterplated to be admb

wei ght basis. 35 Thi widityes syih@s zind dihydrocsstiybdithiophospbate,mad ather converitiormhadditives may alsa
et hyene- propyl ene copol yner V.l. irnprover of the Instgnt invention.
EXAMPLE 1 40 An et hyl ene- propyl ene copol yner having an et hyl ene

content of about 56 wL % an [err] of 180,000,[err] of 1.15, and a [err] of
1.34 |s prepared in a tubular reactor under the follow ng conditions: 45

EP 0 372 735 Bl Reactor Inlet Tenp. ([err]C -1.3
Reactor Qutlet Tenp. ([err]) 41.2 5 Si destream
Feed Tenp. ([err]) -18 catalyst Prem x Tenp.
([err]) 2.5 Catalyst Premix Tinme (See.)

7.8 Reactor Residence Tinme (Sec.) at sidestream 1/2/3/4/5
48/1.57/1.72/1.17/2.04 Inlet Food Rates kg/ hr

(I'b. /hr) Hexane 80, 454 (177,000) 15
Et hyl ene 491 (1, 080) Propyl ene

7, 545 (16, 600)



characterised by treating sald composition for from 0.1 to 20 hours at a temperat

Vierr] 2 250°Cwltl'[Lf5:rrgfromooo1b10wolghtperqogt4bgydg0ﬂmtohlwaightofmeoom
[err] 40. 6 hydrocarbyl pypdinigpelds\eep Hexane

2,500 5,500).. Sidestr 00 tes

(Ib./hr) Hexane (5% )T"‘m““eﬁméb“%‘& Rﬁ"’“""““”q‘/‘n""s‘{%“é‘ém

Ethyl ene %, 3 The pfocéddSaccording to claim 1 or claim(2 wHbHth sl Uiy (i) hes an |
3,136 _ (6, JQGmpobibrial dispeNsRy Wach that 95 weight % of said copolyrhérthalislhave a composit
(251, 000) 30 Si dest [ eak orfiéua,Corefrhbly 10 welght % 80lesd diffofeint fRofi Baill/avdraigedlhlene compositior

10.3/23.8/18.9/15.9/26.1 The follow ng exanple fulls outside the scope of
the instant Invention in 4hdihepiesss aeprdiog tojany,of ¢laime tite2 whezein saidew eryatallinity segment comg
contains no hydrocar by su%ﬂ%@@‘%‘&dﬁ’?ﬁ@@é‘f@“ﬂﬂ%'@ﬁmml eis

presented for conparative oses_onl 2 40 A | ubri cat
oi | concentrate is prepar® é‘g@ﬁﬁ,& Eém‘hg: °‘1'°°'y (h e tnaractrzed
et hyl ene- propyl ene copol yner 0 W'n'% ;:?bqoglrrer In

S-100 Neutral mineral oils, Hmm.&.&ea bainﬁoﬂeﬁnnsuhhs%&dnmwpaw&(mmmwocm
I nspection and is foumd to lelekwans and, bty betv\br A Gatio SENIIM,f lebs théni1(Sprererably less than 1.2
conposition and process of todnEMycrteastharn 1§, preferably.lesd than 1.EXAMPLE 3 There we

added 0.5 gramof a S-100 Neutral oil solution of dodcyl succinic acid,

contai ni ng about 7 wt. % dfddde proasss acceming i@nyyof cialgme 1 4w, wherein sald copelymes i) has a minimum
concentrate prepared In ac@B?%%WWFh%Pb&WM Exanpl e 2. The

resulting mixture i s Heatgd Wi | C |
roomtenperature. This 50 ﬁ.Q J.ﬂtﬁﬁqﬁ |'§gs ect@ﬁ% 08@4’%8' f" nto
i nspection and is found to have ss an the oil concentrate of

Exanple 2. In summary t hes. pmﬁdwg-mme@,amhmhmlnhbthMnm
process of the InventigQn, hasihatiestonsbofthé sactudest haze reduction of ethyl ene
copol ynmer viscosity Index inprover containing oil comipsitiMehs is readily
realized when such conpositions are treated accordifig toTt-i-pocess of
this Invention. Not only is 55 the haze reduced Mt tHesM'eHpd¥ tions
remai n visually | nproved i nwharels xandly anieach integers;of.1 to @M corhprisea aaidgryatalizable segment, T cc
In the shelf life requesred fieycryatalinitynegment ) and the aamecqrdifferant and sach compsises an M ¢
oi additive concentrate or JOMOS ate;thnfams prdiffemnt andgachcamprises sEseg@etied wit h
other additives such as zjgn !ngi 0 ot her
conventional additives may aI SO op |onalp¥ °@ Wﬁtﬁ‘@%ﬁ%ﬂg 31 present
I ncl udi ng dyes, pour point depressants, antl-mear agegts such as tricresyl
phosphate as well as the above-nentioned zinc conpound, antioxidants such
as N-phenyl, al pha- naphthyl mne, tertoctyl phenol sulfide, 4,4 -nethylene
bis(2,6-ditert-butyl phenol), other viscosity Index |Inprovers such as

pol ynmet hacryl ates, al kyl fumarate-vinyl acetate copolyners and the |ike as
wel | as ashl ess dispersants, detergents, etc. Cains 1. A process for
reduci ng haze In a lubricatng oil conposition, wherein the |ubricating oi
conposition 10 conprises: (I) lubricating oil, (1l) fromO0.01 to 50%
by wei ght of the total conposition of a copolymer of ethlene and at | east
one ot her al pho-ol efin nononer, said copol ynmer conprising intranolecularly
het er ogeneous and i nternol ecul arly honbgeneous copol yner chai ns contai ni ng
at | east one crystallizable segment of nethylene units and 15 at

| east one |l ow crystaillnity ethyl ene-al pha-ol efin copol yner segnent,
wherein said at | east one crystallizable segnent conprises at |east 10

wei ght percentof said copolyner chain and contains at |east 57 wei ght
percent ethylene, wherein said |ow crystalilnity segnent contains not
greater than 53 wei ght percent ethylene, and wherein said copolynmer has a
nol ecul ar weight ration of [err], of less than 2 and a ratio of [err] of

| ess than 1.8, and wherein at |east two portions of an Individual 20

I nt ranol ecul arly het erogeneous chain, each portion conprising at |east 5
wei ght percent of said chain, differ In conposition fromone another by at

| east 7 wei ght percent ethylene, (111) a haze form ng anmobunt of an oi

| nsol ubl e haze formng material resulting fromthe manufacture or



THIgNg prucissos Ul Sall SUyICno-alpriia-moiin GUPNyHIol,
characterised bé P&g ald oomposit on for from 0.1 to 20 hours at a temperature
B0 to90 'We

finishing processes pf sai dzéﬁc&ﬂgﬁﬂ&n%ﬂ? N Babed én'td Béal wdight Stthe comp

by treating said conpositi ORydrddhrbii'sGd@inid-adigt O 20 hours at a tenperature from
50 to 25 250[err]Cwth fromfrom0.001 to 10 wei ght pnt, based on

the total weight of the2.corepecdssofciaimf wherbly daiompéytureds from S0itc160e¢.d. 2 The
process of claim1l V\herel n sald terrperature |s from50 to 160[err

3. The process accasdihg The Repcass pcrording d glaim 3 of jqiaim, 2 whessiny
[raing hgye a itio

h | nt | |
s P opy ool ecut 2t ﬁgcﬁf *wn%%gm%%‘e%‘fwmw D e opppation.

wei ght % or |ess, diffefeng, JR%%&%I&Y@I@%%MYE%WQWétfl&mnﬁyngrhfntmpm
)

process accor di ng to an wi% 8th{iBne, preferabiy BE B0 WeRtislethyiiteC YSt al | On
segnment conprises ffom 20 35 to 53 wt % et hyl ene, preferably 30 to 50

wei ght % et hyl ene. 5. &heThepmeas acaedingitaany®f tisiman yo Hivhezdimsaidscopdiyrded (i) is characterized t
wherein said copol yner (| |avenage ndleutacyeght afdmim|2,000, Mrgﬂuzo.oaoeﬂaQQOMI ecul ar
wei ght of from 2, 000, preferably 20,000 to 12,000,000. 6. The pro

d t f as a MWD chars
Sharset | Sy 104 " e e m&%ﬁ«bfg?@éa brlipoel ikl
[err] of less than 1.5, pr 3/” tha ratio of [err] of

less than 1.5, preferabyy 1@proctdsa r:&wzwoﬂ-éiﬁnpfﬁ%eﬁﬁerﬁ?ﬁw&b%&fﬁ)I?dalénﬁrflmumto
claims 1 to 6, wherein saldg,,ﬁmapimﬁ, ihihbasiem t ot al et hyl ene
content of 10% prefgably 20% on wei ght basi s. 45 8. The process

30
(IQ ihps an int

according to claim7 wh&r efhe posesd accopiivig yocaim 7 whéreih asid copbipher(i) basatbtairethylene content of ¢
content of greater than amteutSQ%%rewehhMlght basis. 9. The process

according to any of cla to 8 wh reln SAla8.5% has

segnent sequence 50 'E ‘F’H "ggr’% 'ﬂr’é%"‘)pf' ]"B‘F?r‘r+g"”°m°'
[err] wherein x and & are"é c?h‘f’r‘i?'é CtuIt03 w ses said
crystallizable segnent, T conprises sai d 55 B cr%s I@I{,’pl ty segnent,

[err] and [err] are the sane or different and e };1 M segnent ,

and [err] and [err] are ”Wne anqryaw ai:l'?fn v’g&&u @Illz-Eblomment.Tcon
segment 10. The process ageg kbtfhity ot M} Grd"th Usﬁndd?dMMQh&‘Bé%hlc&ndrﬁesanMse

one. 20 EP 0 3725735 BlT'BE@WJtth&MHﬂHIﬂGe YR each SoHipribéd! af segiRentessant s,
anti-wear agents such as tricresyl phosphate as well as the above- nent i oned

zi nc conpound, anti oxi dtfatEheprecessascoiingliccigiin © whibneinx-in stauptartetiiyié or@imi ne,
tertoctyl phenol sulfide, 4,4'-nthlene bis(2,6-ditert-butyl phenol), other
viscosity Index inprovers such as pol ynet hacryl at es, 2@l kyl fumarate

acetate copolyners and the |ike as well as ashless di spersants det 1"“'“"'"'“'”"
etc. Cainms 1. A process for reducing haze in a lubricating oil

conposi tion, wherein the lubricating oil conposition 10 conpri ses: (I)
| ubricating oil, (Il) fromO0.01 to 50% by wei ght of the total conposition
of a copolyner d ethylene and at | east one other al pha-olefin nonomer, said
copol ymer conprising Intranol ecul arly heterogeneous and internol ecularly
honbgeneous copol yner chains containing at |east one crystallizable segnent
of nethylene units and 15 at least one low crystaflinity

et hyl ene- al pha-ol efin copol ynmer segnment, wherein said at |east one
crystallizabl e segnment conprises at |east 10 wei ght percentof said

copol ymer chain and contains at |east 57 weight percent ethylene, wherein
said low crystallinity segnent contains not greater than 53 wei ght percent
et hyl ene, and wherein said copolynmer has a nol ecul ar wei ght ration of [err]
of less than 2 and a ratio of [err] of less than 1.8, and wherein at | east
two portions of an individual 20 i ntranol ecul arly heterogeneous
chain, each portion conprising at | east 5 weight percent of said chain,
differ in conposition fromone another by at |east 7 weight percent

et hylene, (111) a haze form ng anount of an oil insoluble haze form ng
material resulting fromthe manufacture or finishing processes of said

et hyl ene- al pha-ol efin copol yner, characterised by treating said conposition
for from0.1 to 20 hours at a tenperature from50 to



25 250[ er 1] C WPt h'% (e RRR S A 17 T RrgRT SpLEEst™ Bisgugeaciye oo defined

the total weight of the conposition, of a hydrocarbyl succinic acid. 2. The
process of claim1l wherei. Usedocoring Rany bhedf ddimd 1785119 Whelein sdi6 (Aboating Ol composition is an o
The process according to claim1 or claim?2 wherein said copolyner (ii) has

an Internol ecul ar conpositional dispersity such that 95 wei ght % of said

copol ymer chai ns have cRatprdensprichels5 wei ght % or less, preferably 10

wei ght % or less, different from said average ethylene conposition. 4.

The process accordi ng to hnyVegahren z: Verringerung der Trhung.ip pines Schimierdipyusammensetzung, bei dem die
crystallinity segment conpriseBEefssiayagr0 35 to 53 wt % et hyl ene,
preferably 30 to 50 wagght % ExSemed 5 The process according to a
claims 1 to 4 wherein said cofdf "ﬂeﬁﬁﬁﬂ = PP%“W“E"""'“““
average nol ecul ar wei ght of f 8/ pferogene und i
The process according to any
has a MAD characterized by 40

. _ aiton, Aol Fah. mideate : Rbere Sdorent ns 10
ratio of [err] of lesswthan 1 rel Ol ] Segmen
[err] of less than 1.5, pref e%,y, ansﬁi.% 'Eﬁhtlh& Bel 8ds CY, Molek
to any of claims 1 to 6, wher %mmv&m%&.ﬁdﬁuu@aﬁvﬁhﬁﬁm niger als 1,8
ethyl ene content of 10% pref gosbithiidesishe zwel el o8 iSidublRR infPamafRulér hetdrddGenen Ketts, von de
process according to claim7 wadésin® 5565 B¢t et atsntacht) siEtiim iArei 2hsammensetzung vone
et hyl ene content of grater t mntestdns 7 Bew I EBercuntoiciiilenbasi s. 9. The
process according to any of cliieks tribungsbitiende Menge sineatiutlidsiiciin| tnibingsbiiddngen Meterials um
a chain segnent sequence 50 dem Herétéliunge- |odexs Verarbeltutgsverfalirers t des CEthylens:-Oléfin}Copolymen
[err] (11) [err] (111) [ dedulchgekenaieichnetada dje Zusemraenséizung 0.4 §i8120 Styndeh beisiner Te
3, Mconprises said crystall i 5Qbis2505tbazogen suf ax-Gespmigewicht degiZusafmensetzung raft/,001 bis 10
crystallinity segment, [err] Kehipnwassprptotthegnsieinalucahphandeit Wirdi f er ent and each

conpri ses an M segnent, d and r e.sane, o and

each conprises a T segmaa? 1%%"74{'"' 8%&'%4 a@‘ég?'ﬁp'ﬂ %Wé\?%%‘?ﬁq"

in structure 11 is one. 2§ V«hmnmhAnmuch1oJoﬁiﬂldmdaDcﬂdW&3ﬁmmcﬂJ\hmmdem
The process accordingst o cl ahesdtzuffiedibbbraldhsrid DesitAli dhR (98! Gew.-% dbr [Capdiymerketten eine Zusas
segments are of substanti al [bssitzbr; die 351Bew dabriwedly e vOEEgeWNbE . BewM-% bldr $ortiget von der durc
The process according to cl cEthyiehdusssiwnénsetzuny verechiedbntstpol yner (11) the sum of

t he wei ght average nol ecul ar weights of said T[err] and T[err] segnents is
substantially equal to the weight-average nol ecul ar ngight of said M
to

segnent 13. The process according to any oflains | 2 wher l“m "“"I““"
hydr ocar byl substituted succinic acid is a [err] to (Jerr] hy “mﬁ II“
substituted succinic acid, preferably [err] hydrocarbyl substituted®: *
succinc acid. 10 14. The process according to claim 13 wherein said

hydr ocar byl substituted succinic acid is a (Jerr] to (Jerr] hydrocar byl
substituted succinic acid, preferably CJerr] to (Jerr] hydrocar byl
substituted succinic add. 15. The process according to claim 14 wherein the
hydr ocar byl substtuent is an al kyl group. 15 16. The process according to
claim15 wherein the al kyl substituted succinic acid |Is dodecyl succinic
add. 17. Use of a hydrocarbyl succinic acid for the treatnent of

| ubricating oil conpositions containing ethylene/al pha-olefin copol yner
viscosity index inproving additive for the purpose of reducing haze due to
the Inclusion In sucyh conposition of a haze formng material resulting
fromthe manufacture orfinishing 20 processes of said viscosity index
| mproving additive, said conposition being as defined In any preceding
claim 18. Use according to claim 17 wherein said hydrocarbyl succinic acid
has a pk value of at least 3. 25 19. Use according to claim 17 or claim
18 wherein said hydrocarbyl succinic acid is as defined In any one of
claims 13 to 16. 20. Use according to any one of clains 17 to 19 wherein
said lubricating oil conposition is an oll concentrate. 30 Patentanspriche
1. Verfahren zurVerrlngrung derTrQoung in elnar Schnrlzusanr nnensezung, bel
dnrn dI Schmhr Wzu- sammenset zung




M-Sogmont umhmn und i" und T’glolehoder verschleden sind und Jowelis ein T-Segme
(1) Schmel, (H 0.012blb 50 Gew. -% der Gerantzusantreneezung einse
Copol ymeren von Et hl en urt® rVerfehsaninaehsAnapreh ), bel dem wiq Sty Yildtpnoner, wobe|
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Met hyl enei nhel ten und m ndes ene el yrmr segnet mt

geringer Krlstaillniti¥t ﬂ.ntmmamhchd@,%m%mmmmdhSumedormmloronMold
krluelisal erbare Segment mhicaadhemitel @efCEW.und/ r2-Senehts v | wesantissnt gleichLideit mitteren Mole
und m ndesens 57 Gew. - % Et hyGewichasitiel) bés M:Sepnidats isbegnent mt gerl nger

KrbislIniit nhcht nehr aie 53 Gew.-% Ethyl en enthit und wobel das Copol ymm

i n Moekul argewl chts- ygr hi% tWMM“PWF“M%1 2. bytdem dig kohlegwapee reoffelbetiuiert B
Ver hUt nbi von M My von weni ¢éne hismyagsamioffaubstiner ta Berapteingliure upd vorzugemaias eine Cy-C,
Tel e el ner Individuellen I nﬂmwhmﬁ ®% Kete, von denendr Tel

m ndeeteno 5 Gew % der Kef bitituierte Bernsteinsé
vonei nandor durch mi ndeeten Cm’ 2 H.'b&g&“b Fdizu u.\ace;d']gm'.:m":ﬁ
t r Cbungebi dende Meng sw nes ay& ey &0 terungebl denden Mat erials unflt

des sue dem Herstellunga- oder Verarbeltungeverfahren des
Et hyl en- a- A ef i n- Copol ymetsn Veefshnén(risoly Ansprachutdciel degidenitehishwimaerstoffagbatiuent pine Alkyigruppe
Zusammenset zung 0,1 bis 20 Stunden bal *I ner Tenperatur von 50 b| n 250665! eylberns

bezogen auf das Grant gewi ¥ntVegfahrennachinser %W'!"U"W

el ner goO Kohl eNOvas‘F,er\; I m Ihgm L arldiu gvon sa.mmam
Ver f hhren nach Anspruch 1, ohthallt, fir dle
Var f ahren nech Anspruch I rnb ,mgn ||:,>g '~ m@g{ hgjg.m.mm

| nt enol el kui sren Zuar n-

trObu
Gew % der Copol ymar ket en ela@:ﬂammn&mtm dﬂlmsiiﬁnﬁﬂb&un&/odﬂ Deflnltlon i
oder weni ger, vorzugswel se 1Q°Gﬁguhaﬁde.dmgmggﬁﬁm der durchechni tiichen
Et hyl ebnzuammenset zung verechleden It. 21 * | s1* EP 0 372

735 Bl 4 Verfhron nach e18Merwhodungmagh Gndpeuch 1B-beBd°fb€h Kablenwaessrstoffbarnstainsiyre einen
gerlnger Krultalllnlt 20 bbenimisstensy beekzit hy | pn vor zugswsl se 30 ble 50

Gew. - % Et hyl pn Onf oht g g,kf\phri%mg:ggwg%w A@%E{a%.ﬂ*m.%&&é‘m&%lma}a&m«
VO vor

des Copol ynmer (1) gel cenn

Mol el wul rgswl aht ( Gswi cht um e gsvvsl be 20 000 bb 12 000
000. . Wfehrsn nsch el nern der AnsprCche | be 5, bel dun des Oopolyrrer
(I'l') sine Ml eul aergewl chtevertal |ung beel die dodu h gekenn

| st, doe m ndedtene sine und vozgws bel | de der VerhfII nl ee von w&”ﬁ”’mnm
we 1,5 und vorzugwel be Wl ner ale 1,25 und von MIMv kWesi er al e«

varzunswel e I del ner 1,2 sdnd. 7. Verfhhren nech inern der Anspriche | be 8,
bdl dun du Copol yner (1) auf Gewl chtbsaei *I nen m nimen Gmtundyl engehal t
von 10 % und vorzugwel e 20 % bekzl S. Vrfhhrsn nech Anspruch 7, bdl dun dus
Copol yrmer PI) auf Gewl cht ebobsb o*en Gneunt ohyl sngeholt von nehr aie etwa

35 % beltzt. 9. Verfhhrsn nach el nem der Anspr~che | be 8, bel dun des

Copol yner (N) slne Kettensegnentsequenz nmt mndcestene Or der fbigenden
Strukturen (1) M T 20 (10 T

(M- T2 )x 2(11) T1-(ML-T2)y-M2 besle, waln x und y Jewedt gennme Zahl en
von | be 3 dind, Mdes kuletollbel erbore Segnment unfakt, T du Segnment mt
geringer Krlstollnftlt unfult, M und M2 glelch odor vechbahden 91 nd und
jewel s ski M Segnsnt unhoen und T1 und T2 gl ei ch odor verechl eden sind und
Jewel b sin T-Segnment umen. 28 10. Verfhren noch Anspruch 9, bel damx In
Struktur I'l'l 1 1t 11. Verfhren noch Anepruch 9 odor 10, bel demdie T1- und
T- Segnente | mwsntdi chen des gislche mtfle Ml skul rgew cht

(Gswichtrnittel) beelzen. 12. Vrbfhren nnach Anpruch 11, bel don In dum
Copolyn (1) die Summe der mittleren Ml ekul ntgi vachte (Gewl ahl nbt tl) der
Tt- und T2Segnments Imwmtil ahen gielch demmttleren Ml ekul argew cht

(Gewl ahtomt des M Segnsnts |et.



de 50 & 250°C avec 0,001 & 10 % en poids, sur la base du poids total de la compositio
1& Vrfhhrn nnoa eln d&r Ansprmﬂlm mdi ekohenwor st Df f
ubetul erteBernetel ndure Ine Gt nnov et of fupst yl turts rn o
| urs und vorzug _ew sl neilopa’%"gﬂ&’é oaé%&wf&'?b pgﬁg v%tdgk@neo C.
Bernsteinelure 1t. 14 Verihfﬁé&dﬁﬁhuﬁm%h%ul%%ﬂ%ﬂt Qans lequel le copolymare (i) a u
kohi enwoeeut of t ubst i tul ert's qEehmbdeitio Intetmdicbuiaite Bileus 981 % ok PoIdi dGudites chalnes de copolyn
hser et of f bubet tuerts Bbrnst ahmsueiisrtout difbed/ & 1BUCEEIORIS ou moins, de préférence de 10 % en pokds ou me
Cr 2- Cr kohl enwaeser st of f eubs tchhpbsiém moyenne en éthjidneBer net ol nel urs lot. 1.
Verfohren nach Anepruch 14, bel dum der Kohl snwasser st of foubeil tuent ine
Al kyl grupps bt. 16 Verf hik e Proséassulepnt une gusicomsue Hes revendications 143 lagyiot le seament de faib
Ber nset | nel ure Dol ocylger nsmé”&mﬂe”lq"‘hMPweﬁW keHrofdy d'éthyiéne.
ot of rberntei skilure zur dl Sch
vi | skosi bi nl dexvr bessr ndgg wo"ﬂyﬁgﬂ %ﬁg m dg gl‘gieeop;.m(ﬂ)ﬂ
Verringerung von Tr Cbungpn afufgr Wit or handensol ns ror I gen
ZUWTENOEt ZUNgen S Nes. t ricbipagbky slGRCaf hiblcoiioh oo HOGIRMIINGIETA §the lotal - aspolym
odor Verabel tungverf ahe en demuiitol@s poids Mdiéculaire DIPGNcarattefisser parl e mokis I'un/dee rapports s

resultert, wobs di e Zusamernpatérendsigs chas, & Bevoir tn rapport M/N, iifiscieing 1)%; de préférence inférieur & 1,25,
vor ongehenden Anspr Gche  snt MaMp Inféribug: 2 \1c6; decoaéiérange Inthdibur Ari@pr uch 17, beI der

di e Kohl snwasser st of f ber nsbt| nequre *| nen K-V\Wrt von ndcat ene qu .
ue 1. Vorwendung nach Ahsg ‘E'Y"!SH!S'P“W“ “d‘""“' o Copotymars (1)
Kohbnwanser st of f ber net%®i nel MM%P%’H‘M‘?‘&? 19?[’ 0FR A0 AL 1 stic Base poRddrle,

16 *ntepricht 2 %QPOMR\
ch *I'nem der Ansprflche Jﬁﬂmggw' @M“ﬁi‘&a mwgﬁg@?’h‘“’ totale

6l konzrmtrat Ist. a Roven catlone 1. Procd pourr~dui | btroubl edansun

conposi t ond' hul ol ubl f I,Pnto (Rasvad éxyiverit I'une Gueeonué des neeritications 1408, dérfs leqoeble copolymére (il) a v
conprend: (1) une hul Tubri fdesssgmentd @ chaine prégentantian molps upe désisyuctuies sivates : 50

%in polds de | conposition totels, d' un copolymre d(lne MTd eu nosne un
eutre nononmirs al pha-I~flnique, II di t copol ynbr. cdipr ondht(Md@8x cheat ss

copol ynér| quss htroghnes our Is plan Intrenol 6¢ci i) et HofMgiThedPour

plan Intsrnollcul ri cent onarf®xety septoys deux depfombreg.ontiers dasi 3, M(fé'?‘"%"""fﬂ“’“ﬂ‘é“"?“""‘“
U NDNS un segnent copoynr 6t 'X?'Bﬁ:pﬂm"ﬂ nfié MY et M? sont identigyes gy difféqenta ot camprennent chacu
segment crlntollsable consti WT@“%’H%&%%@’E‘%%?%%’MT

copolymr et contbnent nu nmolns 57 % in polds d'thyl VVIS | edit segm nt de

fhibls crintallnkti no continent pmplus de 53 %in s d' 6thyl~ne it

| di tdcopol ynbre eyant un rapport de pol ds nol 6cul arl ) Infr[mu m,lﬂn ”,’””
un rapport MM inflorur 1 1,8, it mu nolns deux portions d'un "’
I ndi vi dudl |'i h6t*rogbni our |Is plan Intranollculairs, dont chacuns const'ue® *
mu nmolns 5 %in polds di Idib chalhs, dllIbint "uns d |"autri quant 1 |our
conposition, d nu noins 7 %in polds 20 dtytlno, (li) une quantlt

forment un troubl d uns matiri Insoluble dens rhule, crnant un trouble,
résuitant de Is production ou dis opdrations finales de traeltnent dudit
copolymre 6thylini it d' alph-o6f Ins, cnrctsr per |Is beitnment de

| 1 dite conposition pendent 0,1 * 20 heures 6 uni tbnp6rmurs di 50 1 2500C
evic 0,001 110 % on polds, sur s base du polds total de Ia conposition,
d'un acids 2m hydr ocor byl -euci nique. 2 Proo d6 sulvant la
revindicetion 1, dens lequdl edibt tinpreturs vs de 50A 180C. a Proods
sulvent Is rivendlcatlon | ou la rivendlcation 2, dine Ilqul Is copolynmre
(ii) a uni disprsit 30 de conposition Internotlculairs tills quo 95 %
in polds doditis chatnis de copodynbre ont une conposition qui diff r de 15
%in polds ou nmoins, de priftence de 10 % n poids ou nons, de edite
conposition noysnns in thlne. 4. Procid6 sulvint rune quel conque des
revendl ctions 1 a 3, dons boqudl |e segnent de fiblie cristllinnit conprind
20 A 53 %en polds d ithyllne, de prifirence 30 A 50 % sn poids d' cthyline.
& Proidi sukmmt runs quilconque ds revendlications 1 4, dins |llqudl le
oopolym (I11) est cwactius per uni noyinne pondrel du polds nolicul hir di
2000, de prifirnce di 20 000 A 12 000 000.



vue de réduire le trouble d0 a I'inclusion dans ladite composition d'une matiere créant un tros

. Proodi sul vent 25 qui | @8 findice de vi
o S | e laye B A A SRS f [T it

caractrlsis par nmu noins %Rﬁ?ﬁﬁmrmﬁ%ﬂﬂa%%%ﬁéu&ﬁm&ﬂd HylirBéafbyleRinique & un pK

di x, 1 savoir un rapport ur * 1,5, de prifirence Infirlsur A

1,25, et un rapport MM Infrbsur b 1,5 de prifirinci Infirbiur 1.2. 7.

Proci d6 sul vant | uns dﬁslmnmnﬁdlwwmmmdhallnwﬂuﬂdh £ danb ingubllé Eacide hydrocar
copolymire (11) a une tbneuresd que définidamiiuhecqusicanaes des revéndicafionsit3 118. 05  de

pri 6rnee de 20 % sur bass pondire. L Procidi nulvent ]a rOV|n | cat

dens laqual |e copol ynbr 2% |Ytiisation sylvart fune quel ?’M 331%'%5“%‘ la comp
snviron 35 % our base,pondlﬂ lante-ngt un conqepte$ 4 bage ®ant runs quel conqus des
ravandl cations | a 8, dins laqudl |le copolymara (i) a una saquance das

senments de chai'ns prisantent au nons |'uns dis structuras sulventbs. (1)

MT (11) T (M- T2). (111) T (Mt Ts M2 u6 ob x et y sont

tous dux das nonbrs antbrs de | a 3, Mconstitus ladit segmt cristlliabl,

T consti |Is ssgnent béhibl cristallntit, ML it M2 sont didntiquas ou

diffirnts it conpronnent chocun un segmint M it T et T2 sont |dantiquas

ou diflrants it conprennant chaoun un segnent T. 23 1 1111111
1101, 21]1 112,,, HI 11,1 EP 0 372 735 Bl 10 Proc~d6 sulvant Is
rerendbcatl on 9, dann | equel x dens la structure Il eat 6ga A un. 11.

Prood6 sulvant |a revefdidl caton 9 ou 10, dans |equel |ee segnents Tl d T2
ant prlndpal enent |I's nhne noyenne pondrle de polds nol~culalr. 8 12.
ProcodA sul vant la revendlcation 11, dans |equel |Is noni Ng des nbyennes
pond~ral es de polds noloulal'r due sarents T' et T2 dans |le copolyrnre (N)
set prlncipel evnent 6gale A |la noyenne pond~ral e de polds nol cul airs dudit
segnent M 1.& Proc~dd aul vhnt 1'une quel oonque des revendi catona | a 12,
dans | equel 'acide succinlque A aubstituant 10 hydr ocaf bb set un aci ds
succi ni que portent un subetituant hydrocarbyle en CIO A Cl10, de prnirenoe
un aci ds auccinl que portent un subatituant hydrocarbyle en Cl2 a C 2 14.
Proc6d sul vantl a revengl cation 13, danse | quel |ocide succlnlque A

aubat uant hydrocarbye sestun adds succini que substl par un groups
hydrocarbyle en Cl12 A Cl, de prrence un adds auccini que substiu |8 par
un groupe hydrocabyle en C12 A C1.. 15 Proa d6é sulvant |a revendhatl|on 14,

dans | equsl |e substituant hydrocarbyle *et un groupsz4kyle 1L Pr

suvant | a revendlicston 15, dane | equel |'dde succinique &.subeftf ﬂ““““l‘"”““
al kyi e est 'acide 20 doddcyl oucol ni que. 17. Utlisation d' un

hydr ocnr byl aucci nl que pour Is traltenment de conpositions d'hulles

| ubriflantee contenant un addl #f amllorant i'lndlce de vbcodO constituA

d' un copolymre etlene/al pha-olefllins en vue de r"duire Is trouble dO A

"I nclusdon dans | adite conposltion d une matlere creant un trouble
risultant 2SF de | production au des op ratlons finales de trai ment
dudit additif amlorant i'lndlce de vscositA, cdtbe conposition 6tant tole
quo di finle dans rune quel conque des revondl catin pr~cidentes. |
Utilostion sulvunt |a revendbcation 17, dans |aquelle 'acids

hydr ocar byl suci ni que a un pK do valeur au nolns gsls A 3. 30 19. Utlation
sulvant |Is revendlcation 17 ou |l a revendication 18, dana squalls |I'acde
hydr ocer byucci nl que sat tal qus delni dens 'uns quel conque des

revendl cations 13 A 16. 2. Utllbatlon sulvant rune qual conque des

revendi cations 17 A 19, dans laqusle Is conposition d hulle lubriflante est
un concentre A bmd' hule. 40 48 24 I
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