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85 The present invention resides in antioxidant; and dispersant/antioxidant bound, V|s003|ty Index Improv-
ing (VIl) polymethacrylate lubricant additives comprising alkyl methacrylate monomers, a polyunsaturated
monomer, an aromatic nitroso compound, and optionally, a dispersant monomer.




() (oFtlonaI) recovering the internediate product polymethacrylate; (9)
conbining the internedi ate pol ynethacrylate with an aromatic nitroso
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capryl al GgigRlof tht dpolyin e,,a “cohol nyristyl alcohol, pentadecyl alcohol,
pal m tyd al Crig@blyMérizatioR @F 1hb monomers uses suitable catalysts which include peroxide type free radical
catalysts such as benzoyl peroxide, lauroyl peroxide, or t-butylhydroperoxide; and free radical catalysts
such as 2,2'-azobisisobutyronitrile. The catalysts, when used, are employed in concentrations ranging from
a few hundredths of a percent to two percent by weight of the monomers. The preferred concentration is
from about 0.2 to about 1.0 percent by weight of the monomers.
55 Copolymerization of the monomers used herein takes place over a wide temperature range depending
upon the particular monomers and catalyst utilized in the reaction. For example, copolymerization can take

place at temperatures as low as -103 * F(-75* C) or lower when metallic sodium in liquid ammonia is used as
the catalyst. However, the copolymerization reaction is generally carried out at temperatures ranging from
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alcohel. It is to be noted that all of the starting al cohols described
above can be reacted with acrylic acid or nethacrylic acid to form

desirabl e acrylates or nethacryl gpgass4fs 1 The copol ymers useful in the
practice of this invention can be prepared in a conventional manner by
bul k, solution or enul sion polynerization nethods using known cat al ysts.
Thus, t hbout BPULEETE) B about 02 Ed15DYC)iwhbrsa catalwshsucloar 2:2azobisisghutypeniirieds isediihe he
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nol ecul ven s orrra Iy corrprl se rom about to about

wei ght per I%rp t Rl ihvaRtiohiaP B foRbealtldm copol ynmer. 50 The

pol ymer i zaf L @it MénoBe NONONMErs uses suitable catalysts which include
peroxi de type free radical catal ysts such as benzoyl peroxide, |auroyl

per oxjsde, or t-butyl hydroperoxi de; and,free radical catalysts such as

2,2' -azobi si sobutyronitrile. The catalysts, when used, are enployed in
concentrations ranging froma few hundfedths of a per cent to two percent by
wei ght of the nononmers. The prefggl ad ccangent r;&tlon is fromabout 0.2 to
about 1.0 percent by weight of the nononmers. 55 Copol yneri zati on of the
nmonon®@rs used herein takes place over a wide tenperature range dependi ng
upon the [Aespend aenopghoners and catal yst utilized in the reaction. For
exanpl e, copolymerization can take place at tenperatures as |ow as [err]
or lower when netallic sodiumin |iquid anmonia is used as the catalyst.
However, the copol ynmerization reacti ot s generally carried out at
terrpe?satur es ranging from3 EP 0 43p 41 Bl about J[err] to about

[err] when a catal yst such as 2 tligsotkltyronltrlle is used. The
copol ynmeri zation reaction is pre apl rried out in an inert atnosphere,
for exanple, argon or nitrogen to favor the formation of copol ymers having
rel atjvel yndbtlbhaly) Scosities and nol ecul ar weights. Preferably, the

copol yrrerl(g;attﬂ,rgrﬂ,oﬁmtl on is carried out to substantial conpletion so that
the finished 5 product is essentially conprised of the ratio of nononers
introduced into the vessel. Normglly, a reaction tine of fromabout 1 to
about 72 hours, preferably from bo® 1 to about- 50 hours is sufficient to
conpl &t e the copol ynerization prpce t The copol yng®s di scl osed herei n have
an average nol ecul ar wei ghy . of khan about 20, 000, especially a

nol ecul ar wei ght range of DM oulc 20, o0oRt o t ,300, 000, preferably
from about 80,000 to 10 about 200, 000. The nol ecul wei ght of the

copol yner can conveniently be determ ned using conventional techniques. The
terpofymers of this invention may be forned from (1) a first nmononer 15

I’el " ]
Lg;g]nerZO (”2 R1 lsﬁoralowernﬁr]gmur’ [err] 30 and optionally (3) a third

Re2 is an unsaturated alcohol, amine thiol or phenol residue;
R3 is a (C1 - Cz0) alkyl group;
45 R* is an alkylene group (-CHz-)y, x = 0 to 10
RS and R® are alkyl, alkaryl, aralkyl, aryl or arylene groups.
lllustrative of the first monomers which may be employed are those provided below in Table |, the first
listed being preferred.
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[err] ~40 wherein Ais -NH,
group;' [err] is an unsaturated
[err] is a [err] alkyl group;

= 0to 10 Rs and R6 are al kyl,

-0, or -5
am ne thiol or
is an al kyl ene group [err], X
or aryl ene groups.

al cohol ,

45gpo 43&@4
ara kyI

al karyl,

[err]

aryl

Is Hor a |lower alkyl

resi due;

[I'lustrative of the first nononers V\/mch may be enpl oyed are those provided

below in Table I, the first listed beimapLpneferred. 50 55 4 EP 0 435 418
Bl TABLE | Neodol 25L nmet hacryl ate 5
Al fol 1620 SP  nethacryl ate NEQHQL, méﬁ%%ﬁét Al fol 1620 SP
acryl ate lauryl met hacr Y1 b6 e38¥ Y methacrviate PC' Yl ate 10
| auryl s et hacryl ate decyYlngodol 251 'hé% | pt e decyl
acryl ate undecy! met hacr Y| b9 esp s kahm - pcrylate 15
tridecyl met hacryl ate tr I nayryigbe| nyristyl
met hacryl ate nyri styl cacryliake pent adegie et hacryl ate 20
pentacecyl acryl ate isodecyl lauryl et hatastyisbe | sodecyl acryl ate
stearyl nmet hacryl at e st egrdgéyl amthatrgiate PS5
cetyl met hacryl at e cet yldecyl acwigleat e Jret hyl
met hacryl ate net hyl acr yluadesylbut y| methacrylate hret hacryl ate 30
but yl acryl ate The NVA|andecylhe AMacmiglonerp descri bed above are
respect,i vel y derived from Neodglidesll and| methgerylate
tridecyl acrylate
myristyl methacrylate
myristyl acrylate
pentadecy! methacrylate
20 pentacecyl acrylate
isodecyl methacrylate
— isodecyl acrylate
stearyl methacrylate
stearyl acrylate
25 cetyl methacrylate
cetyl acrylate
methyl methacrylate
methyl acrylate
butyl methacrylate
% butyl acrylate
The NMA and the AMA monomers described above are respectively derived from Neodol 25L and Alfol
1620 SP which are trade names for technical grade alkanols, respectively, of Shell Chemical Co and
Continental Qil Co. of the following typical analyses.
35
Neodol 25L (Synthetic Lauryl Alcohol) Typical Approx. Homolog
Distribution, wt%
Lighter than C;20H 4
3 \/‘. 40 Ci120H 24
C13OH 24
C1aOH 24
CisOH 13
Ci¢OH 2
% Alfol 1620 SP (Synthetic Stearyl Alcchol)
C14OH and lighter 4
CisOH ' 55
CisOH 28
50 C200H g

The third monomer which may be employed in practice of the process of this invention may be
characterized by the formula
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1620 SP which are trade nanes for technical grade al kanols, respectively,
of Shell Chemical Co and Continental G|l Co. of the follow ng typical
anal yses. 35 Neodol 25L (Synthet igp ogl.igdrafg gl cohol) Typi cal Appr ox.

Honol og Distribution, wt% Lighter than [err] 4 40
[err] 24 [err]
24 [err] 24 [err] :
13 [err] Q@ 245 /R’ Al fol 1620 SP
(Synthetic Stearyl Al coholsgy [£r ]_ d |  ght 4 [err]
55 [err] &iz ? A gf)

r\r 9 The third ﬁonomer whi ch may be

oyed in practice of the process of thrs i nvention may be characterrzed
by the for La 5 IaO'IE;P 435 4 8 Bl In t he above forrrula err|
[err] ma EJ
of al kcylii ; jﬁ glp rﬁﬁﬁ"ég '"%zys‘lﬁ k%‘EP ‘;r‘?%B?rU’d ‘%ﬁ’%‘hg al's
\l’)vgen ![Ey et: 1; o Lta ] f thye l, © hﬁf& l | y
6 kyl f Ha cally rc | tl cyco bt

octyl, d@y@lb’ﬂex | Ofthét r 51 aIl@ I, tenli £ ;
typi cal | 8 HO Gndy A Znektly QS&@:{&B@QY?E&W%W gﬁ&r re \?ensu ﬁ‘ﬁfe tsgéh iy al‘ylS cycloalkyl
cycl oal kater, etd. deéu;t PéHE subbtitutddIERCor Gk tay fRoidde vethyl, E36deMBim

2- met hy| matei eimipbyl, etc3 The préferredC KT brohe;seé ps MayTBd lbw rCéﬂ?yi Qbew cw)eéuf?yr g

[err] orinduing |e.d. Snetlyik athyl] n-priopyl,Teyopily Bityis lamyis Dieexyif)  ogtyls, deeliy,| etc. & Cor Rﬂhﬁy Rs
or [err ]prefergbhpiee metigyl.t | y substituted i.e. it may bear a non reactive

subst i t uenin teeuatioveaformalak R maybeyd hydrogcarbaragrbupl seledtéd fronethh @roup ednsisting opalikydené,y

i nert boy asalfylong, pmoeﬂiylfr@r arilengrang gkaryleng.rinalyding swch radivels when iferiiyt dobstituesti HWhen R*
carboet Herligwiase.[ilymay typicaliberpethyiap eleﬁmbmpme!l@e igtrronylend, @tbuigldng, Bbutflenerseg-er r |
gr oups rf% 9[5?3 {Re. daevieps.. °°FadQ9Y‘°"° ofce Minpn R liscgrplkuigneipmay tupiceltli hegbanzvipns,

net hyl , V'ewv'ﬁfreoﬁgr hen. B efp loalkylpne; | it may, fypically hecsygiphexyiene: gycloheptylangi| s,
etc. er‘iy r °““r¥ﬁ 1 ?F@F%‘P '%Eb’??é\t' 1 3-methyigyaighexyienpeote-ofhan| %{' SRR may
be a yd’”E' r p V W 'ﬁr 'sé gdpne; it may B!P'Ca#YR folyjpae. 20
ar al kyl &y °"° ‘% °"° ° thy'?'}‘?(:?tﬁ YA cal s

|
Wh'?ﬂ : nes{,g‘st‘&r %’ Qr'.e'che '?2 |ca y su ﬂ? ups wﬂ@c;we
Z ?;l ngﬁzaéﬁglfylengcitey e(i;}tf&) Y tﬁq: mene {\ ngr{o Ienw
le
[err] is CMn e‘%@fﬁ% YorRDE A rhéy H%BM- QlQ*S@e ﬁHCnyﬂEeXy ene, CYC,-' ept yl ene,

cycl ooct yl pRal thrd ﬂ%m(&é/ ﬁhﬁltbed%tsyt' f&fhebeloa‘i BICHE FirNBRY b&REpreferred.
3-net hyl cycl ohexyl ene, etc. Wien R4 is ar- 25 ylene, it may typically be

phenyissene, napht hyl ene, etc. Wen [ evAdLeius al karylene, it may typically be
tolylene, xylylene, etc. Wien [err] is arylene, it may typically be

phenyl ene, napht hyl ene, ﬁ%"""m"rﬁmd“ urg it meﬁn ﬁéi&"l ;tngc it may typically be

tolyl ene, xylylene, etc 1" l.e. it may bear a
non-reactive substituen| \uGRefisia l Kyl , ether, etc.

Typi cBl Iy inertly substi NN-Gethyishi roQJ]IOU)%chﬁMrdbn(:l had’2’
N,N-dimethylaminoethyl acrylamide
N,N-diethylaminosthyl acrylamide
N,N-dimethylaminoethyl methacrylamide
N,N-dimethylaminoethyl acrylamide

l’\c o

4 N,N-dimethylaminoethyl thiomethacrylamide
The second monomer. which is polyunsaturated may be an acrylate or.methacrylate represented by the
following formula:
50 ()
R’
(o)
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CH, c 3 R



et hoxyet hyl ene, carboet hoxynet hyl ene, 4-nethyl cycl ohexylene, etc. The

preferred [err] groups may be 30 Iomer alkylene i.e., [err] alkylene,
groups including e.g. nethyl ene, qkpropylene i - propyl ene,
butyl ene, anyl ene, hexyl ene, octylene decy en etc. RA may preferably be

propylene - [err]. In the above fornmula, A may be -O, -S-, or preferably -
NH . Typi cal wheére &' isbiroo aaky groay afdleR? @ssansiinefop altdholbesidoevsich ad Bd hét ekdiysivéiite
first |isted bleylagolplef erred. 35

TABLE Il N, N- dieyl@amimg| am nopr opyl met hacryl am de N, N-di et hyl am nopr opyl
nethacrylan1demmﬂwmd|nethylan1nopropy| acryl am de 40

i e hyl anybgspi acryl am de N, N- di net hyl armi noet hyl acryl am de
di et hyl anfYfse¥ Pm’ acrylan1de N, N- di net hyl anmi noet hyl met hacryl am de

45 amino styrene N, N- di et hyl ami noet hyl acryl ani de
N, N—dlnethyIaH¥H3¥f thyISt“T"l’?f’om&*thacrylarnde The second nononer which is
polyunsgturat ggq? s rncrylate or nethacrylate represented by the
follomnng for %& _; y 3 [err] 6 EP0435418B1 where [err] is Hor a
al kyl group a r on | & i N
excl usi vel YpouﬁgUs%bf rg;l;ﬁl r%lg ol oTey &g%niuﬁeg P }:ap[éﬁ oﬂl’éﬁcﬁér‘r’%}h %ﬁ)mlg{g:l Tl@:{%& 6cg&mne

hydroxy st yeed\@oléiiwhérein thé dfdidein hbsé%mwsow&f h.ﬂm Posbiitidd §BPas:

am no- [;err] - mafyhsrsdeyr ene 10 hydroxy-[err]-nethyl styrene

am no- [ err] - mebplyhy/r ene and ot her hydroxy and am no substituted ol efins
capabl e of r eaeidt@nolefinichilyatissoiied styrhdsand akyCstyfenepdnds af t er pol yneri zati on.
(b) a di ol ef) aipahvesatiratedt He@rodyotd exbatie dfasntadngd eative dsubbfbond &ffee @bt polymeriza-
reacti.viti eonsudtesas: 15 allyl styrene oleyl styrene and ot her

ol efinizcal | y substituted styrenes and al kyl styrenes; or (c) a
palyunsat ur at ed heterocycl e cap, | Ni active doubl e bond
after initial polyneriza- tion
prepared commercially may in f e a mxture, obtalned by use of a

25

The second monomer when prepared commercially may in fact be a mixture obtained by use of a
crude alcohol mixture during esterification. The carbon number of the monomer is that of the ester which is
the predominant ester in the monomer. Commonly, the carbon number may be the weight average carbon

30 number of the alcohol-derived alkyl group making up the esters.

The three component terpolymers of this invention may be prepared by contacting a mixture consisting
essentially of first monomer, second monomer, and optionally the third monomer in the presence of a
polymerization initiator-catalyst and chain transfer agent in an inert atmosphere in the presence of diluent.
Typically 75-98 parts, preferably 90-98, say 92 of second monomer and 1-15 parts, preferably 2-10, say 4

85 parts of first monomer and 1-15, preferably 2-10, say 4 parts of third monomer may be added to the
reaction operation.

The polymerization solvent may typically be an inert hydrocarbon, preferably hydrocarbon lubricating oil
(typically N 100 pale oil) which is compatible with or identical to the lubricating oil in which the additive is to
be employed present in amount of 5-50 parts, preferably 20-50 parts, say 40 parts per 100 parts of total

. 40 reactants.

The Polymerization initiator-catalyst may be 2,2'-azobisisobutyronitrile (AIBN), or a peroxide such as
benzoyl peroxide, present in amount of 0.05-0.25 parts, preferably 0.1-0.2 paris, say 0.16 parts. Chain
terminator may typically be (Cs-Ci12) mercaptans, typified by lauryl mercaptan, present in amount of 0.10
parts, preferably 0.02-0.08 parts, say 0.06 paris.

45 Polymerization is carried out with agitation at 25 ° C-150°C., preferably 50°C-100°C., say 83°C, and 0-
100 psig, preferably 0-50 psig, say 0 psig for 1-8 hours, say 3 hours. Reaction may be continued until two
identical refractive indices are recorded.

The intermediate polymer is characterized by a molecular weight Mn of preferably 20,000-250,000, say
80,000. The component weight ratlo of first, second and third monomer may be 75-98: 1-15: 1-15 say

50 92:4:4.

The polydispersity index (Mw/Mn) of these oil-soluble polymers may be 1-5, preferably 1.5-4, say 2.3.

In a typical reaction, the monomers are charged to the reactor together with polymerization solvent
followed by chain terminator. Agitation and inert gas (e.g. nitrogen) flow are initiated. Polymerization initiator
is added and the reaction mixture is heated to reaction temperature at which it is maintained until the

55 desired degree of polymerization is attained. Diluent oil (if employed) is added to yield a lube oil
concentrate containing about 25-80 wi%, preferably 35-70 wt%, say 40 wi% of the intermediate terpolymer.



crude-al cohol mxture during esterification. The carbon nunber of the
nononer is that of the ester which is the predoni nant ester in the nononer.
Commonly, the carbon nunmber may pg o438 4\§Byht average carbon 30 nunber of
t he al cohol -derived al kyl group makl ng up the esters. The three conponent
terpolynmers of this invention nmay be prepared by contacting a m xture

consi st i ng Tiesistemisdiath keypolymelsipreptredimayibectharad@zedisy thofowae: , and optional |y the
third nononer in the presence of a polynerization initiator-catalyst and
chain transfer agent in an inert atnosphere in the presence of diluent.
Typical |y 75-98 gh rts preRérany 90R§)8 say QR of secon®&'nonomer and 1-15

patt;sp preferabl &gz tsc%f fl&St no_[n(};_’ and 1-15,
preferably 2-10, |say par h|r monéner yray be a o{ed to the reaction
operation. The p§l$neri zat f'r Qol ven maP typi €aFl @ be af Mé&t

hydr ocar bon, pre erably hygrocarbon Iubr| cating oil (typijcally N 100 pal e
oil) which is co atlble vm;,h or ide §|cal to htpe l.ubricdging oil in which
the additive is Ko be errpl ed prese in anmou of b5- 50pparts, preferably
20-50 parts, say 40 parts/pp\' 100 parts of total 40 reactants. The

Pol ymeri zation initiato Recat %sst may be 2, 2'-azobisisobutyronitrile
(AIBN), or a peroxide such as ‘benzoyl peroxi de, present in anmount of
0.05-@. 25 parts, preferably 0.1-0.2 parts, say 0.16 parts. Chain term nator
nmay typi cairhey inffnddRie’ polyiRF G2 o MSactedl YRth fal REgeRY cdpadlé %t rddBiing aWith e rdMaimgnt 1N
anmount  Qinsdturdtél greupk S, th pefrier ald inpBrtikh antioxidbnt [PrdpbrBies. Baticuldry) ol r8agektd are

Pol ymer i szemationitrass darivativescd hinddred/phbdvisapd braihesasicteds: [err], preferably

[err], saya)péwitdri-hutyhsroitréophed) psi g, preferably 0-50 psig, say O psig for
1-8 hwurs, say 3 hours. Reaction nmay be continued until two identical
refractive indices are recorded. The internedi ate polynmer is characterized
by a nol ecul ar wei ght Wh of preferably g0, 000-250, 000, say 80, 000. The
conmponent weight ratio of first, sedgnd\angethird nonomer may be 75-98:
1-15: 1-15 say so 92:4:4. The poI ydi s€§rity i ndex (Mw~ Mh) of these

oi | -sBl ubl e polymers may be 1-5, preflegkdbly 1.5-4, say 2.3. In a typical
reaction, the nononers are charged to e reactor together with

pol ymer i zation sol vent fol | owed by chaiygterm nator. Agitation and inert
gas (e.g. nitrogen) flow are initiated. Polynerization initiator is added
and the r ion tenperature at which it is
mai ntgl ne ﬁ'ﬁ’?ﬁg{’} Hﬁ?&@@& éd%hs?s‘ra d&gc’%e@ﬁ%pol ynmerization is attained.
Diluent oil (if enployed) is added to yield a |ube oil concentrate"

cont ai ni ng about 25-80 wt % prabl B-7Q W% say 40 wt % of the
intermedi ate terpolynmer. 7 A 3B e 1" er medi ate terpol yners
prepagsed may be characterized by the fornuTa: [err] 15 The internedi ate
polymer is then reacted with a reagent capable of reacting with the

r emai ni ng(cusitosordimietigtlagiireups i n t he pol yner and inparting anti oxi dant
properties. Particularly, effective reagents are aromatic nitroso
derivatives of hindered phenols WMES ch as: (a)

22 6-d%t ert-butyl -4-nitrosophenol 20 [err] (b) nitrosoaromatic am nes
such as 4-nitrosodi phenylam ne 35 (c) _Aunitroso dinethylaniline

NO

50 According to this invention, a hydrocarbon lubricating oil composition may comprise a major effective
portion of a hydrocarbon lubricating oil and a minor effective portion of the additive polymer. The minor
effective portion may typically be 0.01-10.0 parts. Preferably 0.1-8 parts, say 5.0 parts, per 100 parts of
hydrocarbon lubricating oil. The total composition may also contain other additives typified by oxidation
inhibitors, corrosion inhibitors, antifoamants, detergents, dispersants, etc.

65 Typical of the supplementary detergent-dispersants which may be present may be alkenylsuccinimides
derived from polyisobutylene (Mn of 700-5000) overbased calcium alkyl aromatic sulfonate having a total
base number of about 300; sulfurized normal calcium alkylphenolate; alkenyl succinimides; stc. as disclosed
in U.S. Patent Nos. 3,087,956; 3,549,534; and 3,537,966.



[err] -45 50 According to this invention, a hydrocarbon |ubricating oil

conposition may conprise a nmj or effect I ve portion of a hydrocarbon _

lubricating oil and a minor effectgp %o,{.% %'n of the additive polymner. The

m nor effective portion nay typica Iy 1-10.0 parts. Preferably 0.1-8

parts, say 5.0 parts, per 100 parts of hydrocarbon |ubricating oil. The

t ot al conpoSiypitadbf the ynticticaots Maidh @ai be prleseint Malibel dincad cadyrint digiky bishiophdsplates @

i nhi bi t or giakkyldithiopresphates; ndikylatet! Odighenyl Ndmides;a sunilized  aligiphangie Ndng, pranalgdes) himdéred

etc. 55 phehgipiettal of the supplenentary detergent-di spersants whi ch may be

pr esent nay Tyeicahlok hp gpréagion iinhibitdrel whichdeey bee dresanbmeyp bé yine dislistidithiephosghitas, dsic
00-,5000) caigiunp, [Sariimg ordeaonesiym, wlfwgtes,aplewmhaawwncf egapunnpheholdesaete-ot al base

nu er of atfoigta fsgwe of fis yantieacthal dhenpavel delirieatingrrib FARACHNIRBA Hay tbe: charpgiesia

succi ni ni a@govecépwr pojat ‘%he% é'?ed!%‘ﬂ aF‘i'F“’?f age progens it amgy °f:9 058P, %o P’°f§’39'24 5874

ay 3wt% |
ggdp?eggz# %gg/ glt%‘ (Pe Pss ﬁé/calﬂpﬁ) P he an |80X| d r]y addltlon ombonly y
°|’8é'§"u ur

di al kyl'8i y'%lt )Hr%(g cf'a&%ﬁe(fwr P ‘1”"288'“ fI?W'B?fE'VnoI s

and phenol'a r e l, O hi ors
and P rrayngﬁén ! ‘3&1 ﬁ&g@%a ;Epridgé ﬁﬁ’t th %%l% %rt 4 gnt @/’F}:ZS’ﬂhe{S&l m'% CI o
barium or “HBgREs lausgmré RAbiion tHEPMS nbd) adaﬁwsqnay B ko8BI BS54y improvers
phenol 3t egnendhe third thorloferds Bl@ébrn#' anUHPiEatan bifcomPdsRiBhs! i BriekfV@ ambuhe of 5UMRY%-10.0 wios,

| ubri cat i pgfefbly 400ARQAS i8I ARSsHBY VK. a{a RErc RCbriMrity H&ﬁr@&/% RSN bladWight
when the (viyef thesbiirol Mi&BberDROPT0H00) bayl 80,00010UNt of 0.05-5.0 wt % preferably
0. 1- 0. 7 wt %The ayvelOadditives % Mifs ibvastioh wiay iirditivisgosy indemeprbfbaiehtmo idbri¢@iiyy dWe when
possi bl e present ieamount 020525 WtwkID0 otk prgjorably 2 @vf%-p oats, sap 6.0 wit%fWheh 28y alsyenipibgled i on
of onl yo 1prima@ly3as\wisdosity iacseliimprowerst theyingéalan wpigli dviol miay \bb r29,000-1501000, poeferéblyo f
m_nus [ er #4,000{%20,000,5gy 82,000 sThe diseasity lpdepniserseaswerel byyASTNITRIO7. When used as a
pour poi nt ddpe tesivteref the ftarpalymepadsitivgsiob thistinyantion fwhichrodnsist dAssantialiie pifinst. seeany ansf

t he pol ynibird mengwpr Gennorz'es)omtheprﬂé%?%lvwrweownwemem peayﬂsmsao% dispar- j g
al so a fefth é“‘bﬁ"s‘t‘ﬂﬁ'ﬁs indexy, b ttheymivhbe userdesifien 8| whaladir (e par teriipvile all ob theess

di sper $&an (g; % 'ﬁt SIS s"°9\ﬁ‘éH""F?1§‘° nove! @adiiya Jerdrovide abr"?é%"e?ft theﬁerfwrcawq éFtl ng

ebo o B Emg @gg}m X "'%'"f;g’;ﬁf% dclpsb i S statrip b dor it

rml ecul ar® 0t (M) of the polyner may be 20, 000-120, 000, say 80, 000. The
novel gddigq mﬁ_ 40f this invention may inpart viscosity index inprovenment to
| ubricati when present in anpunt to 0.25 W% 10.0 wt% preferably 2

w % 8 vvt%reg.@é{,o,‘ﬁof(h#%ﬁg{wen they are enployed 20 primarily as viscosity
|ndex i nmp ul ar wei ght (M) may be 20, 000- 150, 000,

preferably 40240 ml Zdnd)BéhomIBsk S3ipPACvith BNelirdf] Soh@snbérYwatdd A8 andSthérRMBMIEE Hasdy
ASTM Dsg224dded loleyli 8icoholfl @d @I ©.378 ntoﬁe) a8IROAGHTE7 @A) WidRs)O b-tdllbhSsukidni¢eatid ON
(whi ch comeroRyjdrates @egitti vabel Hydedquihidng 90.2 9. SEZ @13%) aad slyldnBi(T00 nWD TRGTRECHIBD ARAIRE WSS )

t hat t heynheated xp@bixeait ynaptaided deil hoTHDIG Watse WasScollsttgd Gt hrehl ThpotyRad) sojutiord wasRén-
sancy, ancbnesnsaiasiotapout ele&f, itsi ariginal tvblaryie. Ity chvde podutt wes thbrewashed suacdssivedyr withn
part, to ywatenvsatieater] $odigi hidadborate$olution,and them sgain\Withrwater. The crg@sic rseldtion gvasidiiddi ze
t\he novel ovaukedivinguifateofiliafed aidthe spiventievaperated iindetyedused pragstieofe product wes stabiliask r ed
t hat t he Rdtwtteef MEHR Tbe i wep8ferount of 1.0-8.0 wt % say 5.0 wt % of the

| ubri cati n% oi |l conposition. In this instance the nol ecul ar wei ght M1 may
be 20, 00 2000, preferably 40, 000-90, 000, say 80,000. 30 EXAMPLE 1

Prepar at | I9rre]pa(r)aft|onc%f@él-diteagtcu\(yll-%\igosmheml

In a 500 ml round flask equipped with a thermometer, stirrer and nitrogen inlet was added 2,6-
ditertbutyiphenol (50 g, 0.243 moles) and ethanol (85%, 100 ml). The solution was stirred until all of the
phenol dissolved. The solution was then cooled to 0°C and concentrated hydrochioric acid (26.3 g, 0.267

s0 moles) was slowly added. A solution of sodium nitrite (17.56 g, 0.254 moles) in water (75 ml)} was then
added dropwise so as to keep the temperature of the reaction between O and 10°C (1 hr). The solution
became quite thick and more ethanol was added accordingly, for efficient stirring. After the addition was
completed, the reaction mixture was stirred for 1 hr and it was then poured into a beaker of ice water (~5
L). The yellow green precipitate was filtered off washed, with water and air dried. The yield was 98 wi%.
s5 (210-213°C).




To a 500 m round bottom fl ask equipped with a stirrer, condenser, water
trap and thernoneter, was 35 added ol eyl al cohol (100 g, 0.373 noles),
acrylic acid (27 g, 0. 373) nol eskp%q‘ag g gqesul foni c acid nonohydrate (1 g,
1 wt% hydroquinone (0.2 g, 0.2 W% and xylene (100 m). The reaction

m xture was heated to reflux and maintained until no nore water was

col | ect ekkafipld ) s) . The xyl ene sol ution was then concentrated to about half
of its origi naI voI unme. The crude product was then washed successively with
wat er, s s Pisporsend Pbipmethagryietsl ut i on, and then again with water.
The organic sol utlon was dried 40 over sodiumsulfate, filtered and the
SO, v efit evapar ALl imsinchettip cguiensd vith éistbermecounte,cthqsmerndetert copdensert antli heavy eddtyby

0. 01 wt ofiBe" WS H%"*’T%E'd Wﬁmmops thm&%mséﬂ 9.4 wu%). opyl@oniiegi(§ ok whte), butyl

2, 6- d gPethagty %ﬁﬂ ﬁ%mqﬂﬁc'a'a!sd o 76r"86ﬁoP"P'ls<§’s‘I§2%'qﬂFﬁ9 at.f 3 o8 a
t her rmrre“fggr) a" "° @" g 'ér‘fslg | Tap ﬂyﬂéf%“’gs girred, F’tdeﬁ‘“f%ﬂt @3ol
(50 g,o " & /”as b‘tﬁ‘ at Pr ady

3 At 3"
un'éI i | r%ﬁ cap%%? ésaof ﬁg ﬁt e§ g 1 a‘ss _'s""st %ﬁeaﬁt%?glteé?fefaﬁ’lm[ ¥ ]
ggdegong@m i at.o% iy %E’the gL P RSP AL )

was then added dropw se so as to keep the tenperature of the reaction

bet weagn ampl 5l|||g§rr] (1 hr). The solution becane quite thick and nore

et hanol 'was added accordingly, for efficient stirring. After the addition
was coniredaraton df Nen-Diggssant@ase®MA ure was stirred for 1 hr and it was then
poured into a beaker of i1ce water (-5 L). The yell ow green precipitate was
filtered oUfingnhes prechduraiot Examplb dil{a) abave,zthe foltbwing Ghondritees weére bélyrméaizedI8 pwibife tHab

( 210- $0ernop-flispegsant bagepoyh86418 Bl Exanple I11(a) Preparation of the Base
Dispersant Pol ynmet hacryl ate 5 To a 1000 m resin kettle equipped wth a

tN“‘EI i met Pyl arm nopr opyl ot pasrs - f«?”ﬁjo“faﬁy% "ol eyl acryiate (8 g, 4
.9%, butyl nethacrylate (2@&Y'yaﬂi@'a¥m neddof*-bZ')i_ met hacryl ate (152 g:
76 w % alfol SP 1620 rret e‘éﬂa‘éfy' ti \M’oo/g‘ and an oil sol vent
(N10O Pale G I, 43 g). The tirred and purged by
nitrogen ebullition for 30 Vﬁ'hﬁ'g xture was then heated to

80 * C by neans of an heat Iarrp, and 10 dodecyl mercaptan (0.2 g) and AIBN
(0.4 g) were then added. After 4 hrs, the reaction tenperature was
|ncrease§§_’t‘_ld°_|¥err] and mai nt ai ned for 1hr to destroy any excess Al BN. The
[ nternedl ate pol %mer product is typically diluted in the reaction vessel
wi t h N5Zrepgationof °p£’ﬂQ{saﬂt\ Anioxidant BMA (BAQPMA) concent rat i on of ~40%in oil. is
Exanpl e ”lln(abzf Pre t on o Non D|s ersant Base PVA Usi t he procedure

? LeE)qu 8?(? ﬂ,fpg sp :[‘ne %{: Ple II n(@%ﬂ and th Rﬂ%g’gé}g{% 1-4-:’:3 ng.%ad[dgd Plepar €
acr | at uré wa s |rre gf a%ﬁio or 30 min. The temperature was then |nc to 1 Py at e
0 Nediianeg or o sptichlhir o wely vgs ggrporpe E%faéhesﬁwwetwgwg i
P@‘ repar at1on of the Di spersant - Antioxidant PMA ( DACPMVA)

Example V

W@S COoOol

40

Preparation of the Dispersant-Antioxidant PMA (DAOPMA)

In a 250 ml round bottom flask equipped with thermometers, stirrer and nitrogen inlet, was added the
base dispersant polymethacrylate of Example lli(a) (100 g, 4.96 mmoles) and the 4-nitroso diphenylamine (1
g, 4.97 mmoles). The reaction mixture was stirred and heated at 120°C for 30 minutes. The temperature
was then increased to 160°C and maintained for an additional hour while water was removed from the
system. The product was cooled to about 60°C and then isolated.

50 Example VI

Preparation of Antioxidant Polymethacrylate (AOPMA)

in a 250 ml round bottom flask equipped with thermometer, stirrer and nitrogen inlet, was added the
base polymethacrylate of Example lli(b) (100 g, 4.96 mmoles) and the 4-nitroso diphenylamine (1 g, 4.97
mmoles). The reaction mixture was stirred and heated at 120° C for 30 minutes. The temperature was then
increased to 160°C and maintained for an additional hour while water was removed from the system. The
product was cooled to about 60° C and then filtered.

55
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In a 250 mM round bottom fl ask equi pped with thernoneter, stirrer and
nitrogen inlet, was added the base di spersant pol ynethacryl ate of Exanple
11 (a) (150 g) and the 2,6-ditert b4 rosophenol . The m xture was
stirred and heated at [err] faor BOéWGXéS%%t enperature was then increased
to 160 C and mai ntained for an additional hour while water was renoved from
the system The product was cooled to about [err] and isolated. 40 Exanple

V Preparation of the D spersant-%WDA@M&) 45 In a 250 m
round bottom fl ask equi pped with ernometers, stirrer_and nitrogen inlet,
was added the base dispersant polynethacryl atewm,

4. gg | eskinndvise genctroso diphenylanmine (1.9, 8.3 mmoles)..
reaction m r S §&ed and heated at [err] f m nut es.
XLH! SyYBS hhsé T2 {‘f 3%

t enper at ure was h Thcreased to [err] and maintai'ned Tor an addi
hour whi | e BRfxactive rEndex B9¥ #Ande X€) The prlodk&88 was coolwed to
about [err]%qmﬂd-d;@éhl sol ated. 50 Exanple VI Preparation of Anti oXiglag

Pol ynet'hacryl ate (AOPMA) 55 In a ﬁﬁoi m rgiéna bottom fl ask equi pped with
t hernoneter, stirrer and nitroge - d the base

pol ynet hacryl ate of BraumplRoint (¢0) (100 g, 4.96 mmol es) and the 4-4889®Sso
di phenylamne (1 g, 4.97 mmoles). The reaction m xture was stirred and
heated ,at [err] for 30 minutes. The tenperature was then increased to [err]
and mai nt ai fEd fArSanbhemd t PHnRPLYBEF WNi Basearél wWathr anbosar maimt ief

system The produgieqs cooled to about [err] and then filtered. 10
EP0435418B1 Typi cal Anal yses Exanple |1l (a) Exanple IV 5 Kin. Vis.

[err] 89.6 88.5
Kin. Mbs. [err] ' 12. 26
1@}2 Ref Evaldatior of Antideidar@®Piopedies. [err] 1. 4668

% Nitrogen Additional Tests Pour Point (1)
[er r] (1) A BpeihOxdationoTeslB0Y)meas used tBmeasuigithe anfiaxidard propertiesgbihe polysfier [ Tisrtdst 20
Eval uat i omegsureatheirelativelinpreasprbipe parhony apsomtienchandni 173 ¢rorl oensaxidizB0N) owsatbaties ed
t o neagtir HesRBNgMaPki dant properties of the polyner. This test measures
the relative_increase of t he carbonyl absorption band of 1710 [err] of an
oxi di zed T of 26 the startl ng rraterl al . BOT TEST PROCEDURE The

E (o]
test is condﬁr\ esln kett %q” ﬁ‘
t her nompt gr 1% 7-@ : e%m ot z ! afm°¢qr'»§9r 'F‘gasl'he
oy k] %foiu@"; r%f,%a%m iy ik r&rr,oge,,

SNO-7 oi |

! | t‘3r9% frr&r 30
mn. The § M 1 §nﬁr P rd @y Eéﬂg‘ r&i@
(0 hr. sach gg’gq The @fare of seis%éw eraf]“ hx;yrﬁ, B Biicbeb 'ﬁ1 0436 o

purge 9 y%ioré%l' ih a?&fng@rafoﬂfo%u&fch 218 QxidiibANBOT DI GRS hre roblgigecf 5t Rink 3 DitfeRhtial
bet ween 6inkargd@chhfdte (OMRY if whiSiRB lc@Borl abs&ratlsﬁ aredt 191D Gt loy thb $6r0 Bodt saMpIs, N e
and evacugaibeshiddadin that bafie findibadudt (R4 hikgn
The SNO-7 will give a DIR of ~7 if no antioxidant is used, so values less that 7 are considered
indicative of antioxidant properties. in Example 1, a DIR of 1.77 was obtained. The dispersant properties of
U 40 the polymer product were determined by a Bench Siudge Test (BST) as described below.

Evaluation of Dispersancy Propertles

The dispersancy of the additives was evaluated in the Bench Sludge Test (BST) which measures the

45 ability of a dispersant to solubilize particles in the oil. This test is conducted by heating the test oil mixed

with a synthetic hydrocarbon blowby and a diluent oil at a fixed temperature for a fixed time period. After

heating, the turbidity of the resulting mixture is measured. A low percentage turbidity (0-10) is indicative of

good dispersancy while an intermediate value (20-40) indicates intermediate dispersancy and a high value

(40-100) indicates an increasingly poor dispersancy. The additives were tested at a 4.85 wt% treating

50 dosage in an SAE 10W-30 formulation and compared to good, fair and poor references as provided below
in Table IV.
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35 quickly stored in a refrigerator to quench the oxidation. BOT D R val ues
are obtained by using a Differential Infrared technique (DIR) in which the
car bonyl absorption band at 1710 grou3s aig8 Bhe zero hour sanple, is
subtracted fromthat of the final product (144 hrs.). The SNO-7 will give a
DIR of -7 if no antioxidant is used, so values |less that 7 are considered

i ndi catiye of anti oxi dant propergbeanpedTREgODIse 1, a DIR of 1.77 was
obt ai ned.—Fhe—gi-spersant—properttes—ofT A0 the—uty Y &
det er mi neROYYER Bench S| udGONGENTRATION, %AQ GRAFT OIS PERGANT GRART |11
Di sper sang¥mple Qg Bhdeqolyhbe di.pesigmsicy] of otthe ddditived was evlar.ewf 8dsi
t héYBénc ie,apPd BEDAGMA ( BST) 8% eblymeasjur e4.ot he {45 abi 40ty of o 8R5p82e
t 0 sol ubifEampie yayAcPsiaes i t18% BolymerThj s t4dst i|s condddt ed by [h@83) AgO
test oil {Bdampld VWAORMA Synt het-ﬁ%Pblyrderocrar ba® bl gwby andfa di | ugn®-73j P3-4t

fixed teﬁ ¥ BLRs 18 oBtaihdatind s Wik chiRhdils ofthd dyribP Bdnbdiats infterulyur bi di ty- of

t he rq?sul ashted off B idg%o%ﬁér&‘inﬁd- A | ow percent'age turbidity (0-10) is

i ndi cati ve—e-&geeg—%vey—w.i Fe—ar—tnAteredtate—vat e 26=40)

i ndi cates ilntthe(r%rr;gia%tgeégééﬁgr sancgpangﬁ i?nphi th V%Iédgqueg étto;]o%ooit .Avggigéa}(t}&egyugn

i ncr easi ngl . 0

treati ngp‘g'éry'?.?gs @w?rﬂ‘Pé{ﬂm ﬁ;‘u 6?/?’3@%8" ?%ﬂ&% iﬁ?% P& 3%2” é'{goth?ggglﬁ,po*n Nir
e

W
and poer IFPLSEANLRIERALNSY IS R é‘a’"bel owin Table |V. 55 EP 0 435 418 Bl
_ 1S b _ CONCENTRATI ON %A0 GRAFT

BOT AND sant_Prope

%Dl SPERSANT—GRA =B “Exanple 111 (a) Base polymer 1.5%

Pol ymer TQe gOUI' i ol i %SQ' ]J' it’b 6&] 5 mm Snté ¥ Mm at
point of an oil is méasuted by the ASTM-D-97test. r poi S e

1. 5% Pol KW uch they déprés the pour point of an4oiIQA particular base il Bk a %Qciﬁxﬁm . Yhe

DAGPMA? . ddition of a domaiardid? b¥UFBbint depressafht: 82 5.0 wt% effectively lowérs the pour point of thd)bd3® oil
35. 0 Exagphe: &/irné\elolidt of the Example] héWévdrObiibivEly lowers thetpddr point of the base oil 10 .abbut
0.72 93.44+€ WherBRdd ate0Mites Were obtai ned on 4.85 wt % concentrates of the
pol ymer concentrate in a fully 10 fornulated oil containing no dispersant.
In the f claimé ati on of an oil, a |ow pour point is inportant. According to
the pP&sent invention, the pour point nmay be |owered from about -25 Cto
about [ efls ]An Gheomposiios chomerisingra basal il sandl gpolyimerip edditive GRYing a Solegdss welgshiRm
properties 3090( i 2500 ot daing Betived i rerction ofpgiL propalicnRitgse sPRRAR with a base
Properti es pplymepdadreddoimt of an oil is measured by the ASTM D-97 test. Pour
poi nt glepr exfsd mogorngr whisty is an 2tk estat of BeryHcAGEP F%%%V;‘ 'rsg@t“%"ﬂhcgf? 'B’Lﬁc'dq@};nt of
an oi . A [R3eeons moapmes pdich i5 4 pofyyasatyraipg monger having: double pands qf diffeting feaqitily. of 5

commerci al pour point depressanf .at 5.0 w%.effectively.|lo r
poi nt._of 21 ch%‘&’é’g"%‘i sty & BB st s e bl AR B RN o
ef fecti vel yBMEFEMHEMSIUNMUB0i nt of the base oil to about [err] when used
at 5.@wW% Cains 25 1. An oil conposition conprising a base oil and a
pol ymeric additive having a nol ecul ar ykight from 20,000 to 2,500,000 and
bei ng derived by reaction of an aromatyc ngtroso conpound with a base

pol ynmer derived from' a first nononerjwhilth is_an al kyl ester of acrylic
acee or an al pha-al kyl substituted (yl.i.ccaciﬂ-," and a second nononer which
i &8 [l,yunsat urated nononer havi ng fioubl e bonds of differing reactivity.
2. A conposition according to claim1 characterised in that the first
NoNOMer i S wheBONRIGIHdr dkyl, Aindk RLis €1 6f20cPounds havi ng the fornmul a

3. A composition according to claim 2 characterised in that R3 is methyl, butyl, lauryl, stearyl, a C12 - Cis

45 . .
mixture or a Ci14 - C20 mixture.

4. A composition according to any one of claims 1 to 3 characterised in that the second monomer has the
formula

50

— rl o

| |1

CHy=C - C - r2
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35 [err] wherein [err] is Hor alkyl, and [err] is [err] alkyl,

conposition according to claim?2 char acterised in that Inl ulmﬂml
lauryl, stearyl, a [err] mXxturegplo@slasggh m xture. ?I m |

accordr ng to any one of clainms 1 to 3 characterised |n that thetsetorfd * !
nmononmer has the fornula 50 [err] 12 EP 0 435 418 Bl BOT AND BST RESULTS

PCOLYMER Y R
BST(1) 5 —WM%MK Q0.0

4.0 POLYMER 21 37.5 [GQNGENERANONIWNMBRAFT (%DISPERSAVE GRARTITENR (BST(1)| 4.0
4.0 Exampl&HI@)Bass |;Qn£<am€borvaAC MA g0 1.3 POl Y8l 01 375 |40
4.0, °  |Exam |Dr\7% Ek aiBde Polyiner"PMA 4.0 1. 2% Pol ym8rg o1 | 320 |4-0
0.0 _LD_BExampn v xopr% 4 (L) 1.8%5Pokmaul [ s gy e qbtai neqdoeon 4. 8% g\do¥03s5.0
concentr Hxaﬁproﬁﬁtdnmpol y =r15%m6@mtarra e iqm a flully 1Qof or mul atesb(ogale

pornt is

cont ai ni per T pout

i rrpor antﬂﬁm 3139? QEQI"? %" "gaérff’"ce @éﬁf’f t%Senpdyf'ﬁemﬁ‘E?m’at?)'Br K‘t“y may be
| o s{pe m.f [err] The procedure for evaluating the
pour p0| nt 15 depr essant properti es is provi ded bel ow. Eval uation of Pour
Poi nt Depr Bdkesiatmulationré e ioib & 1owhpoup peint ipigipprtanty Accardingitd the present mvantiah, thy polre
ASTM D- Ppint @ay be figygred figmnebopferBh s ipatbout -49 €. dheiPeardund for evalating whenmash pitiey
depr egs ‘{eﬁréssﬁﬁlﬁppwsﬁiprﬁ‘ﬂdeaﬁe'ﬁwI A partlcul ar base oil has a pour point of

[err]. » ,on of a conmercial pour point depressant at 5.0 wt %
ef fect | VAR ='="’- he base oil to [err]. The product of
taBguFX‘F-”plfh om?of’ o{] s% 1\1/ %/Xy \Q@]i'la tié?olyr n}gt of he b uate at

20 Solv é“ Ea ) o | ular ‘bage onl as a 0l 1 *C. Th h
](Eorrpr Zg'agg}gﬁ gdebmbler ml%a Phég%ﬁ é{@gy éé,cﬁve Y, epsgth E{' eb%\g t
om 20,4
ni troso @mmse%{ ase pol ym‘ér derive ?rom r?ouﬁorre

which is an al kyl ester of acrylic acid or an-al pha- aIkyI substltuted
acrylic asimg, and a second nononer which is a“pol yunsaturated nononer

havi n§ doubl e bonds of differing reactivity. 2. A conposition according to

cl ai m 1 ichan ait t@vgositish dompiidirgta bdse ofl iahd b pelMeTtEddditive Kaviag ATMBlEENaOwsight Xbmir € Of

conpounds 26000 rig 2t5b&B000 cantieing Jbrivee: by Jreastivdr ddian dradwati¢ nitrsso-tompounkd kwith,a Bzd R3

is [err] abdynmerdetled fra~ A conposition according to claim2 characterised in

t hat 33 i safretmappmertydricly Is,analitylegtpr, of edrdia agidl or an ajpba-alky! stibstituledeactylic avid, anr |

m Xture. 4ase80 erewhish issacrolypnsaitgted moramer baying déubls| bandsef diffaring @activity.

characterised in that the second nononer has the
2. A composition according to claim 1 characterised in that the flrst monomer is a compound or mixture of

compounds having the formula

35
Rl o

¢ - ¢ - R3
CH,=C -~ C - R

wherein R! is H or alkyl, and R3 is Cy - Czo alkyl,

3. A composition according to claim 2 characterised in that R® is methyl, butyl, lauryl, stearyl, a Ci2 - Ci¢
mixture or a Ci4 - C20 mixiure.

4. A composition according to any one of claims 1 to 3 characterised in that the second monomer has the
formula

50

rRL o

. |

CHy=C - C - R?
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formula 50 [err] 12 EP O 435 418 Bl wherein [err]/s/H/ofaI ky \E

i's a r'esidue of an unsaturated al cohol, amine, thiol s enol .
5. A conposition according to cI ai 4:?!11@' terised i r\‘ si due
of ol eyl al cohol, ol eyl am ne, ¢ Paéall cohol , a\ ne‘ ﬁydr oxy

styrene, am no styrene, hydroxy al pha- rret hyl styrene am no al pha-

met hyl st yr entherelnyRlr io Xy orbeiyR-ate RO sl & tegitdNe anrunsdtiraiat fievhél; amihd) i toy s@s@utedd. A
conposi tion phewbrding to any one of clainms 1 to 3 characterised in that the
second nmononer is a diolefin having double bonds of different reactivities
or a pol y&nsacampasited ahesrdingde gleim € chaeactatised dh tha R is a esidungf clsyl dleaboli dleylainebl e
bopd aft er Y \aeehdl. iyl iatine, fwdronr 9o 8Nine shireng; dudreryaigha-wethrislyrenseardifo-aiphai s
1 £0 6 char deatyistyens hVWOtvrPata-neHu'smgeoraereta "leg‘y'&é’PFWed fromsaid first
and second nononers and third m)norrer of the f or mul a

R [err] o8 Aco f|‘°§| ding, t ap%orﬁ g@ charpcigrise | thp 6Copd monomer is a
unsubst i t ut 336:'93 %9% paRy f"&'h@' a olypissipraied het?SPEYcB‘aI"R‘W%?f’e
aryl ené® or %?rayrle% tée °" ij)I '3?{8 t'[° rr], which nay be the sane or

di fferent 7. A m?,@s(ﬁﬂ Q E‘?cpan QF: 'élrf } to T&:&gctgrrse& ﬂ%’l&‘ kg bgs"ébp%grngrug sgléed
d 0

al kyl, aral I%, gy
- NH - 30 8. sgorr'posrtron accor I ng to clai m@ characterrsed I n that the

third r;pnoner i's N, N-di met hyl am nopropyl methacryl ami (;%

N, N-di et hyl am nopropyl methacryl am de, N, N-di met hyl aniRvopropyl acryl am de
N, N- di et hyl am nopr opyl acryl am de 35 N, N- di pEt hyl am noet hyl

acryl am de N, N-di et hyl am noet hyl acrl/l am de, ,N, N-d¥net hyl am noet hyl

nmet hacryl ami de N, N-di met hylGlpmdethyd -ady yt &1 deN or N, N-di net hyl ani noet hyl
t hi onethacryl ami de 40 9. A conpogition according tg any one of the

precedi ng clains characterised iy that the aromatic™M)jgroso conpound is a
nitroso derivative of a hi ndereoRphenoI or aromatic &mne. 10. A
conposition according to claim?9 characterr sed in that the aromatic nitroso
conmpound is 2 6-di -tert 45 but - ni trosophenol , 4-

ni t r os&di phe¥¥ 'arﬁ‘1 né h&?mgf"rﬂ taP‘Us 84 |'sg1‘re|‘r'}?l’§ﬁtf’\°ﬁ’ r‘?e inerfly subgtitied aliylensy a’ﬁ'rkﬂ‘ﬂﬁcr ng
a corrpositr ’Ped % ims 1 to 10 charactsrr sed in that
said first bs t% i IES ';F'?i s§re i‘g‘ RGNS R are
subj ect ed t SUY e Y a5 %Pf?’ afy?f PVFROALR S PePaflir¥! " any excess of

radic al gt %ééﬁlhc%%m chbr\éﬁ toct:fla m7 %I?a'ra(’%hgsreg rﬁgL%Nﬁne%?rd onon%r 1isr 0so conpound is

added, Iving off water. 12. A
met hod accordrngdteg,yﬁ ﬁ\bm ;ygpntdgrr sed in that the nononers are-
pol ynmeri zed atpnKQindthyRmino ,W[téctﬁa"f,deus ing with inert gas, any excess
catalyst is drnwem,t@g indrop¥ dc pat ure of 95 to [err] the aromatic

ni trosgs conpounM-dinfettiyAmMdsthyiadiyldids resul ting m xture is heated, while
purgi ng w t h i RafdiethgRminoethyl acrylamide,

N,N-dimethylaminoethyl-methacrylamide

N,N-dimethylaminoethyl acrylamide, or

N,N-dimethylaminoethyl thiomethacrylamide
N '

9. A composition according to any one of the preceding claims characterised in that the aromatic nitroso
compound is a nitroso derivative of a hindered phenol or aromatic amine.

10. A composition according to claim 9 characterised in that the aromatic nitroso compound is 2,6-di-tert
45 butyl-4- nitrosophenol, 4- nitrosodiphenylamine or 4-nitrosodiphenylaniline.

11. A method of producing a composition according to any one of claims 1 to 10 characterised in that said
first and second monomers or said first, second and third monomers are subjected to radical-
polymerization at elevated temperature, any excess of radical catalyst is driven off, said aromatic

50 nitroso compound is added, and the resulting mixture is heated while driving off water.

12. A method according to claim 11 characterised in that the monomers are polymerized at 70 to 85°C
while flushing with inert gas, any excess catalyst is driven off at a temperature of 95 to 105°C, the
aromatic nitroso compound is added, and the resultmg mixture is heated, while purging with inert gas,

55 to complete reaction and to drive off water.
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55 - to conplete reaction and to drive off water. 13 EP 0 435 418 B
Pat ent'ansprflche 1. Eine O zusammensetung, die eimBasis-d und einen

pol ymeren Zusatz mit einer relatj | - masse : 1

2.500. 000 unfaft und gewonnen isF"?tr}rsgﬁnggkti on ei Hmmamﬁm—lng

Ni t rosover bi ndung mt el nem Basi s-Pol yner, das gewonmenci st aus sei fiem
ersten Nemansprides ei n Al kyl ester von Acryl saure oder eine

al pha-al kyl substituierte Acryl saure ist und el nem zweiten Mononer, das ein
mehr f acht- ufipe $¥ausammensstzitg: diseain Basts-Obwpg eihdmi poiymerpe Zusatr sit kinerdrelativare Molekll-
Reakt i vi t aimessesyon 20000 bis=i2§00.000 sumfefb rvoe tgswengem dst rdupth siiaaktioh elner @rochatisghen
gekenfizei cMiesovertingung i eisprg Basisahvmes dasgewanmeristauadung oder M schung von
Verbi ndung .giﬁerme{stea Monqgmsy, das eip Atkylaster von Acryls8ure oder eine alpha-alkylsubstituierte Acrylséure
R 0 cHe=Cstund c _ B3 20 worin Rl _H oder. Al kyl ist und R3 Cl -C20- Al kyl
ist. 3. Eif8° g‘%ﬂww%mﬂna@nﬂ%&hgmﬁmwz, CAYPRY MUt Pageineen YRFRbiede-daB
R3 Met hyl, "BOP9V 8y, 25 Stearyl, eine Cl2-Cls-M schung oder eine
Cl4- CZo- ' ' i ne ei.nem.de sprUche 1
bis 3 %3@,&%%@%%@;;@%@%%@, %}”*g*ﬁ%ﬁ*%gﬁ; shrBons A CRe e MRS 1 50
R1 01 1i = - PH worin H odor Al kyl ist und R2
ein Rest eines ungesattigten Al kohols, Am ns, Thiols odor substituier- ten
Phenolss ist. 5. Eine Zusammensetzung npach Anspruch 4, dadurch

gakennzei chnet, daB R2 ein Rest von (Reyl@l kohol, O eylanin, Allylalkohol,
Al l yl am n, Hydroxystyrol, Aninostyrol% Hyfir oxyal pha- net hyl st yr ol

Am no- al pha- 45 nmet hyl stryol , dl oxyt bet ag met hyl st yrol oder

Am no- bet a- et hyl styrol !st. 6. é?ﬁé‘ dédﬁﬁéﬂ@%tzung nach el nem der
Ansprdche 1 bis 3, dadurch gekennzeichnet, daB das zweite Mononer ein
Diolefin mt Doppel bi ndungen verschi edener Reaktivitaten oder elne nehrfach
unges~t t i gworing¥’ T ARt und B B1-GearAlyHelung it ei ner reaktiven Doppel bi ndung
nach Pol ymerisation ist. 50 7. Eine Zusanmensetzung nach ei nem der

Ansprt ctie EngiZusagpmepsotring: PFC'Q 0ERfieR et (dadiich oglemzqichestpdad; B Methyly Bty baidbnnen

i st afis beSEYYetiectaLeMismueste; et windlehel Mind ei nem dritten Monomer der

For el 54“:_) éiﬂe Zusammensetzung nach einem der Ansprliche 1 bis 3, dadurch gekénnzeichnet, daB das zweite
Monomer die Formel besitzt
30
rl o0
35
CHy=C - C - R?
S worin R! H oder Alkyl ist und R? ein Rest eines ungesittigten Alkohols, Amins, Thiols oder substituier-
ten Phenols ist.
5. Eine Zusammensetzung nach Anspruch 4, dadurch gekennzeichnet, daB R? ein Rest von Oleylalkohol,
Oleylamin, Allylalkohol, AIl_ylamin, Hydroxystyrol, Aminostyrol, Hydroxyalpha-methylstyrol, Amino-aipha-
45 methylstryol, Hydroxy-beta-methylstyrol oder Amino-beta-methylistyrol ist.

6. Eine Zusammensetzung nach einem der Ansprliche 1 bis 3, dadurch gekennzeichnet, da8 das zweite
Monomer ein Diolefin mit Doppelbindungen verschiedener Reaktivitdten oder eine mehrfach ungeséttig-
te heterozyklische Verbindung mit einer reaktiven Doppelbindung nach Polymerisation ist.

50

7. Eine Zusammensetzung nach einem der Ansprliche 1 bis 6, dadurch gekennzeichnet, daB das Basis-
Polymer gewonnen ist aus besagten ersten und zweiten Monomeren und einem dritten Monomer der
Formel

56
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0 . R5 | —
CHe=C - C-~~2-C A- R4 - NR6 10 worin R V\asserstoff “““ﬂ““\ _
R4 el ne unsubstituierte oder inertepsylsdgBErte AI kyI en l
Cycl oal kyl en-, Arylen- oder Al kar I'=Iengr uppe I st, un ke Ldehtisch
oder verschi eden sein k6nnen, jeweils Vﬂsserstoff oder elne
ni cht-substituierte oder inert substituierte Al kyl-, Argl kyl -, Cycl o-
al kyl -, Aryl- odor Alkarylgruppe sinQ und A- 0 -, - SR® oder - NH - !st.
15 8. Ei ne Zusammenset zung nach Ansprjuch 7, dadurch ekennzoi chnet, daB das
dri tte Mononer N, N-Di net hyl gﬂ\ nopropyl me hacrxl am

N, N5 Di et hyl am nopr opyl net ha )Zra d, "N N“DI mBt hyI | nopr opyl acryl am d, 20
N, \N3D| et hyl am nopr opyl acryl am d, |N, N- Di met hyl am no%yl acryl am d,
N, N-Di et hyl am nomet hyl acryl ami d, glN, N- Di et hyl ami noet h kaet hacryl am d,
"N, N-Di met hyl am noet hyl acryl am d odor 25
N, N- Di net hyl am noet hyl t h| onet hacrylam d ist. 9. Ei ne Zusamenset zung nach

ei nem dér vora AP WRRIS e ARSI e qaedu%u gekennzel chnet :
ar omat i sche ;.g{a, ver fn- s}é‘A.e:rJa iy %é s ﬁ'%gm. 3&5‘@@% TNl s

oder aromati 3 W%ss% NS mc ufg ,gﬁe" eIrLIJCh
9, dadurch ga@%er)\ ,gr,ﬁgﬁs,@ 93; fspso er

2,6-Di gert uty 4 nltrosopheno 4 Nltrosodl phenyl am n odor

4-Ni trosogdi PR AukaMhhdnbdizuhd hach mpruéﬁtv dEdurch \fekehABicRat, 84 dabiiiteiMdnbrHely €i ner
Zusamenset zung,NmaéhgdrivdplopihetiidhRinidche 1 bis 10, dadurch gekennzei chnet,
daS besagt e er NiNeDisthihminoprlopydmdiiEogamIde oder besagte erste, zweite und dri tte
Mononer e el ner NiNeRimétaylangropepyldeodaynier | sat i on be! erh6hter Tenperat ur

unt er zegen wor NarDiethyirhinoprobacylamid3 an Radi kal kat al ysat or ausgetri eben wrd,
besagt e ar omat Nddhmethfilamingsthyleontimidiung zugogeben wird und die resul ti erende
M schung er hi t NiN-Rigthytmingpbihdentylapis ser ausgetri eben wird. 40 12. Ein

Ver f ahr en nachNaer%?S'PW%thy'mﬂ%maﬂW gekennzei chnet, daB die Mnonere bei 70
bi s 85*C pol yrrﬂN'%’F‘@P‘t’a"ﬂ}%’Pfﬂﬂ?FW'%?d@hd mt Inertgas gespUt wird, jeglicher
‘Uber scRUssi ge A D ?’Waﬂ\ﬂ“‘mﬁﬁh@ﬂ"’w’r‘r‘peratur von 95 bis 1050C

ausgetri ebe Wi r d, d| e aromat | sche Ni t rosoverbl ndung zugageben wird und die

resul ti ergn l\é ng.er W\é_'n e um
ne Zu men t g 6 ) |chnet daB dle
di e Reaktl O%ro%n%&s%ﬁn Nltrosoverl%m égr%ﬁ ﬁa?gemgs eni %é]rf %ﬂ%%ﬁﬁo'd% agol%nabschen AlPln
Revendi,cat | JIS ('Rt e nant une e pase e

addi tif pol ynere ayant un p0|ds nDI6cuIa|re 50 de 20.000 a 2.500.000 et

r dsul t ant 46l eidsdrub difchbeRingIndd ARBRIBPS Qiadlirn! dBRMAnZIAHER bibd e ﬁrx fScrid :ﬁ@deﬁ

de base der 'd\ﬁ@ Sepitsh, -Bﬁtﬁmrﬂfoscfﬁﬂaﬁm%owdiphé?ﬁlﬁmﬂ 'Bdé?ﬁll\ﬁﬂ:os Uriylahitei Cl

acrylique ou un aci de acrylique al pha-al kyl substituA, ‘at 'un second

NDNONEES OWIEIEBdrakion BIPIHIFERIRAG RMbY ZudSihéhsitzuny Albh ditRM dbPWRIpRIEhd 1 Bis 0 Waddléh

réacti vite Syekennzeickef, fdaB @atagte arste CnOTEWSitd MoKbrR) Odbr | BsdgRY &a] Bwité @Rd ritte

car act 6ri soMonoma@e el rddikalischen RelymelisatioiDbet efthtet! TerafEMgN0 Suhteddgen werden, jeder
UberschuB an Radikalkatalysator ausgetrieben wird, besagte aromatische Nitrosoverbindung zugegeben
wird und die resultierende Mischung erhitzt wird, wihrend Wasser ausgetrieben wird.

12. Ein Verfahren nach Anspruch 11, dadurch gekennzeichnet, daB die Monomere bei 70 bis 85°C
polymerisiert werden, wéhrend mit Inertgas gesplit wird, jeglicher Uberschiissige Katalysator bei einer
Temperatur von 95 bis 105°C ausgetrieben wird, die aromatische Nitrosoverbindung zugegeben wird
und die resultierende Mischung erhitzt wird, wihrend mit Inertgas gesplit wird, um die Reaktion zu

45 vervolistéindigen und Wasser auszutreiben.

Revendications

1. Composition huileuse comprenant une huile de base et un additif polymére ayant un poids moléculaire
~ 50 de 20.000 & 2.500.000 et résultant de la réaction d'un composé nitroso aromatique avec un polymére
de base dérivé de
un premier monomére qui est un ester alkylique d' acnde acrylique ou d'un acide acrylique alpha-alkyl
substitué, et
un second monomére oui est un monomére polyinsaturé ayant des doubles liaisons de réactivité
56 différente.

2, Composition selon la revendication 1 caractérisée en ce que le premier monomeére est un composé ou
mélange de composés ayant la formule

15



e

Ael ange de conposes ayant l'a fornule 15 EPr u 43 418_BL4=-———-————
0 0 .15**C LR ol 1 . CH2=CCR3 " M

Rl est H ou al kyI e, et R3 est ung a C20, 3. “ S“B“nmmr
| a revendi cation 2 caract6ris6e eﬁl"cl;‘ébgbiahs est un nbt hm , s *

| auryl e, 10 stearyl e, un m-l ange Cl12-Cl16 ou un no6l ange Cl4-C20. 4.
Conposition selon |'une quel conque des revendications 1 a 3 caracteri see en
ce que |l e second mononbre a la formule REQRI o1 11 CH2 = C.- C- R2 20 K>
dans laquelle Rl est Hou alkyle, et R2ledk un rdsidu d' un al cool, am ne,

t hi ol ou phdnol substitu6, insat urEHz&COﬁrpRél tion selon la revendication
4 carélcteris~e en ce que R2 est un r~sidu d'alcool ol ~ylique, d olyl 25 '

amne, d'alcool aII ﬂ d' aII am ne, d' hydroxy styrene, d'am no
styrbne, ddmdﬁqtﬂ'?n Y'?uﬂ% %ft“"r%@e"&“ 4 %emo- al pha- nbt hyI styr bne,
d' hydr ox ~t a- Im~ styr Qu amnobta m-t hyl styra osition
selon_ | % g 'f'% c%r?f&f‘%r’ﬁ‘%@ Qﬂy'%ng‘ﬁﬂ% que

Dol fendicayien, °8§ S %1 R B°

| e sefond ﬁtg Y)?fﬁ’?g' %g“cﬂ"d‘f‘ ' §afft des doubl es |iaisons de
rasgﬁt I \ljlnie e Ol‘\i Slilgj gg‘éﬂ;gmg Ftﬁu@g&ggrr\gﬁgcaﬂ?ns hgt£51?§;c¥& Léeqé#\eéﬁpy |6n egngn'ﬂr 6
selon |'une que conqﬂe des revend| cations 1 A 6 caracterisse en ce que | e
pol ynire de base est d6riv6 desSdits prem er et second nononbres et d'un

troi si bme nononbre de formule 35 O Rl RS 11 /
CH2=C- C- A-R4- N 40

R6 | R6 R dans e¢ gbﬁtzest un hydrogbne ou un
al kyle, R4 est un groupe al kyl bne al cycl oal kyl bne, 45

aryl bme ou al karyl bne non substitu6 ou merterrent substitu6, R5 et R6, qui
peyvent O dansilateeleiRiestHoY alkylpf @rRéressyn @eidit d'ahalcash aminehipidh agbhéaql sohstiué)
groupe al kippaturé.ar al kyl e, cycl oal kyl e, aryle ou al karyl e non substitu4 ou

i nertement substitu6, et Aest - 0 -, - S- ou- NH 8. Conposition selon
e

l e N, di I c y YISty
6t hacry! alfgyd aming-ajef %gﬁ'ﬁgﬁﬂﬂ ddWF'W BREATDRtVISHIRPE Qi f 6’@'"°'géta'méthy'm '?f

6 Composition selon |'une quelconque des revendications 1 & 3 caractérisée en ce que que le second
monomére est une dioléfine ayant des doubles liaisons de réactivités différentes ou un composé
30 hétérocyclique polyinsaturé ayant une double liaison réactive aprés polymérisation.

7. Composition selon I'une quelconque des revendications 1 & 6 caractérisée en ce que le polymére de
base est dérivé desdits premier et second monoméres et d'un troisidme monomére de formule

36
o) . RS
/

i
CHy=C-C-A-R4-N

N lRl : R6

dans laquelle R' est un hydrogéne ou un alkyle, R* est un groupe alkyléne, aralkyléne, cycloalkyléne,

45 aryléne ou alkaryléne non substitué ou inertement substitué, R® et R, qui peuvent &tre identiques ou
différents, sont chacun un hydrogéne, ou un groupe alkyle, aralkyle, cycloalkyle, aryle ou alkaryle non
substitué ou inertement substitué, et Aest- O -, - S - ou - NH-

8. Composition selon la revendication 7 caractérisée en ce que le troisidme monomére est
50 le N,N-diméthylaminopropyl méthacrylamide,
le N,N-diéthylaminopropyi méthacrylamide,
le N,N-diméthylaminopropyl acrylamide,
le N,N-diéthylaminopropy! acrylamide,
le N,N-diméthylaminoéthyl acrylamide,
65 le N,N-diéthylaminoéthyl acrylamide,
le N,N-diméthylaminoéthyl méthacrylamide,
ie N,N-diméthylaminoéthyl acrylamide, ou
le N,N-diméthylaminoéthyl thiométhacrylamide
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le N ‘N- di dt hyl ami nopropyl acrylam de, le N,N—dindthylaﬁfﬂo—rhyf—acryfaﬁ%de
5" ° I e N, N-di 6t hyl am no~thyl acryl am de, leNNdliﬂDlm I,
m~t hacryl am de, |e N, N-di nbt hyl am ryl ami de, o nn ili '

N, N- di mdt hyl ami no~t hyl thlondthacsyﬁgﬁ?%ga%% EP O 43

I 11hlj N 11111 1111,9. Conposition selon |'une quelconque des
revendi cas.i Mumppsitids cdientiase gasicnduer des dreveadicatiéns précébentes Otapo®Edséai dnl €5 Que o
aromat i que esinpasd nittosoi avinathqub IO délivé nitrpdodifup IphénnicanodmbE @iLd'whe amiae anvinatigue.
aromati que. 10. Conposition selon |a revendication 9 caractdrisde en ce que
| e conpos #0- rfompesition selemia revendisation ® caractérisép enfce que le composé nitroso aromatique est le 2,6-

di - tyer tut yldl'fs?ﬁlPHtSt‘ HieseRBNe)| la 4-nitosediphépylamierieudt dnilrosadipheaylaniling. o

4- nltrosodlphdn aniline. 11. Proc~d6 de production d une conposition selon
| ' une quelt é ‘EPe%mq“E‘!Pé AN sampgiion fe"é{‘ '1’0 ‘éﬂ’caﬁ"(“BFPs ’°‘é°9€'°’é'ﬂ"sc1eé %a"fc§§d| ts
prem er et ss %(?Hacenﬂ‘f‘?(? tésp'%'ﬂle" iﬁ"% ou '8\“5’8?1

mononbr es st °ﬂﬂ§éﬁg Isatien, a °a'a'fm§% S'i“Pt at‘é{e tl% Lﬁx S d‘:

di evde, t out® ,sé{ 3@3 ,mmam i % S i g ST A P P et
conpos4 ni t r6s0 aro est ajoute, et |le ndlange r~sultant est chauffe

tout en 1l|é rﬁr&é&é seion ‘i’éﬁj‘nlelven&gatuorlD 1 1%%9@%39&9& ue leWo%&%r@éoh%lyﬂnéns@?g 9’65@"’(5 s~¢é
en ce que | e3usTANBHFRH: 88 gahbrte Aot ¥XEHE lioEhRalyReuf Bst Bliming S-umPibmpdrdiurs 8416528110546, gaz
i Nerte,5t oUtie BRSS Aiffoss BkoMalidus Wet LRkiorb,| dTieAéIangl REAuitREE BRI, BoridBnt Qe Ronl 05

* C 15 Ipargeevaacasﬁaznhana%ﬁ»oaﬁaplaiameada.oesttpo iritePraag, et | e nel ange
resul tant est chauffd, pendant quo |'on purge avec un gaz inerte, pour
conpldter la r~action et pour entrather |'eau. 20 25 30 35 40 45 50 55 17
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