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CASE 3600 "POLYMERI C ADDI TI VE FOR LUBRI CATI NG.AO LS". 6{400;3;1 T&
present invention relates to an oil-soluble -"7--: grafted polymnety Wwhich
i nproves the viscosity index of Iubnlcai|ng oits (V'SCOS|ty | ndex

| mprover -- V.1.J.), endowed wi th di spersant properties and capabl e

of. = 5 depressing the pour point. In the hni sect or
dealing with lubricating oils, adding an oréﬁge;ﬂﬁﬁi pol ymer
capabl e of i mprovi ng the rheol ogi cal behavi our of Iubricating oils
with varying t'empeYMERIE 4&®$C®$Ety0Rnd®anqwﬁmnﬂ GILS10 V. I. : for
exanple, a polynmer or copol K ester of acr

met hacrylic acid, cbhtai®f §ex ‘“Vﬁ"tﬂgnaﬂﬁha?%g;Eﬁﬂa%ucﬁ’h‘ﬁ&¥H§ eof
carbon atoms agarreq SOLFRER, ! LuRiiknSGhihlotre d SN '3
known in the artaarzpt% enefltg mﬁrch ?aﬁ © lﬁg o} %%fhgﬁ 1Bgeﬁeaﬁs of
the addition, Lubricsatthgooits (V1scsehmblemmdanmuprmﬁea.CﬂpoVynemLZable

or graftable, n|trogen contalnln% nononmer, in order to squIy t he
resul ting prodmﬂ°Wﬁ?h ¢theh acdbspersas aspéqﬂ%ﬁk%%%nta”d cappRipdesft hose

characteristic t | ty 20 i ndex inprover agent. Such
a copolyn@rlzé%f 4¥\m§k€%§ péul Eggﬁkalnlng nmonomner IS general ly
selected from 1In Vtrnglltmldmtobes”c\tbmyldpmnmlg doings, Vit pyeidignes

and N, N- di al kyl -am noet hyl net hacryl at es. An alternative to
COpOlynEr|Zatﬂm+%xww|%q%1nﬁ an oil-soluble polymer capable of

improving the rheological behaviour of tLubricating oils
with varying temperature (Viscosity Index Improver -~
“& 10 v.1.1.)}, for example, a polymer or copolymer of an
alkyl ester of acrylic or methacrylic acid, containing
iﬁ its atlkyl radical such a number of carbon atoms as
to make it oil-soluble, is known.

Afso known in the art are the benefits which can
15 be obtaiﬁed by means of the addition, to said oil-
sotuble polymer, of a copolymerizable or graftable,
nitrogen-containing monomer, in order to supply the
resulting product with characteristics as a di;persant,
besides those characteristics which make it a viscosity
20 index improver agent. Such a copolymerizable, nitrogen-
Ny containing monomer is . generally selected from
vinylimidazoles, vinpryrfoLidones, vinylpyridines and

N, N-dialkyl-aminoethylL methacrylates.
An alternative to copolymerization consists in
25 grafting ethylene-propylene copolymers (EPM) or
ethylene-propylene-djie genppt ers (EPDM) with one or
more %monomer(i) ackh:i as d1;§£:?;:i and pour point
erressant agents, 1in such a way V.I.l1. agents being

obtained which are also endowed with dispersant and



25 grafting et hyl ene- propyl ene copol yners (EPM or

et hyl ene- propyl ene-di ene terpol ymers (EPDM with. one or: ~°. JiDre -
nononer (s) acting as dispersant and pour paQofnt-:. : depressant:agents,
in such a way V.I.l. agents being obt#i féd Wi ch "ar e al sd* endowed

w t-h di spersant and 2. pour
poi nt depressant properties. So, for exanple, US- A- 3, 923, 930
di scl oses a terpolynmer grafted with a pol ynet hacryl ate constituted
by methacrytates of |ong-chain al cohols and dial kyl 5 am no al kyl

met hacryl ates. pour poinAngeiRdre stSedhniRfP¢dhs¢sts in grafting a copol ymer

or terpolynmer with m)hgcul e§°9.f %!xta&et{%eg,d di&spxsagg?%g 930.'[9(%?%&20%%; a

capable, in their turh, “of suUpplying ate”w

sites. 10 S0rpoUpmérsd, 344kl disH of eso B PR aEPVaR! ¥st ituted
grafted with mal ei c anhydride and subsequently caused to react with a
pol yami ne. by wSthadryiet289 oifsdagse i ERM oo hEPBM e0dol et ky L

grafted with units, selected from C-vinyl pyridine and N~ 15
vi nyl pyrrol i one3mino atky Tﬁgmﬂ&&YHégé?%ed still for having available an

additive which  wouhdyehbe xe€?ﬁ§%Ué”%on§#sts 1PVEFa ftingCaANCERl IS

and which woul d be flexible, in sense of being easrly able to

nodi fy the desired t2Bpohghievi Wy thofmo frouwlepod htei tepressadtic amd basic

At sper sant LoSarstte Y 2apBbYe 2 N Y I PPEL A N9, £O0EEE T 0 the
substrate with reactive sites.

10 So, US-A-4,144,181 discloses EPM or EPDM polymers
grafted with maleic anhydride and subsequently caused
to react With a polyamine.

US-A-4,146,489 discloses an EPM or EPDM copolymer
grafted with units selected from C-vinylpyridine and N-

15 vinylpyrrolidone.

The need remained still for having available an
additive which would be effective at Lower
concentrations and which would be flexible, in the
sense of being easily able to modify the desired

20 activity of pour point depressant and dispersant
thereof, by simply varying the operating conditions.

The present applicant found now a nitrogen-
containing grafted copolymer which overcomes or, at
least, essentially reduces the drawbacks which affect

25 the prior art.

y Furthermore, a simpLF and adv;ntageous route was
foé%& in order &o;;gigéir%jtng_é?bove said grafted
pofymer. )

In accordance therewith, a first aspect of the

30 present invention relates to a viscosity index improver



The present applicant found now a nitregen-, . containing grafted
copol ynmer whi ch overcones or, at | east, essentlaily 7 edyces-ihe

-

drawbacks which affect 25 the prior arg. PSR -Rurthéroore," a sinple
and advant ageous route was found in order to prepare the above
said grafted pol ymer . In accordance therewith, a first
aspect of the 30 present invention relates to a viscosity index inprover
3. addi tive, endowed wth dispersant and pour point

depressant prgRefitdi®f , Obta dGfe dY FEERS B sBelrW@nit EANd poureacdd Pan
(a) inthe first step causing 5 - a copolynmer selected from

et hyl ene- propylegmessant propethigene-pbdpjnededbdti @gans wod rpedao hrRr
free-radical pol ymeri zation conditions, with - a conposition
constituted bye€ﬁ§PHYhtryllc acid and (meth)acrylic esters of

general formulg)(lih tHe first step causing CHerr]=C(R)-COOR

(n) in which Ris selected from hydrogen and nethyl, R 1is an
essenti al By strai ghtcomainemdicalectbeda firemuretdiylene- Dﬁ&ﬁ%ﬁﬂﬂ%ﬂl@r
straight alkyl radicals, with the content che |soner belng

| ower than 209§Bytﬁ@|@ﬁ?°9%ﬁ°“%u9‘°??on1%°t6e28£¢aP8§ﬁ ﬁg,ra calp)
In the second ghEhve r iGAMSIH ddHu ¥ PEWE] wPbRai ned

- a composition constituted by (meth)acrylic acid and
(meth)acrylic esters of general formula (I)

10 CH2=C(R)~-COOR"’ (1)
in which R is selected from hydrogen and methyt, R' is
an essentially straight alkyl radical, or a mixture of
essentially straight alkyl radicals, with the content
of branched isomers being lower than 20% by weight, of

15 from 8 to 25 carbon atoms;

{b) in the second step, causing the product obtained
from the (a) step to react with a polyamine of general
formula (II):

NHz=(CH2 Jpb—(—NH=CH2p—~)n—NH2 (11)

20 wherein b may be either 2 or 3, and n is an integer
comprised within the range of from 0 to 5, wuntil the
carboxy groups are totally, or péacticatty totally,
transformed into amidic groups.

The ethylene-propylene copolymer (EPM) used in the

25 present invention is oil-soluble and has a weight
average molecular weight (M«) of from 5,000 to 500,000,
preferably of from 10,000 to 200,000, and stitl more
preferably of from 20,000 to 100,000.

A rather narrow molecular weight distribution, as

30 determined by the ratio of the weight average molecular



fromthe (a) step to react with a pol yam ne-of--gengral-. .- formula (11):
NH err]-(CHerr])[err]-(-NH-CH err]b-)[err]-NH.err]: .

SLI() 20
wherein b may be either 2 or 3, and mjs--anr- i nt.egern .-"*conprised

[N 2

within the range of fromO to 5, until the car boxy groups are
totally, or practically totally, transforned into am di c groups.
The et hyl ene- propyl ene copol yner (EPM used in the 25 present invention
is oil-soluble and has a weight average nol ecul ar weight (Merr])

of from5,000.,t9,%200.(80G, to thePlRinyedb! Yav®badéOnnd0e Qa0 2Q0G:4H0, and
still nore preferably of from 20,000 to 100, 000. A rat her

nar r ow nol ecuMgad ,weii ghp réifetrmiblbet.i odn 230, Geteesi nfédtby rhe imatafo of
t he wei ght average nol ecul ar

, 4.
wei ght (M erfyMeo t h8¥8lnbéM 34 eragd bl RTFEFCARIGAt  STILL M &Y, is
prefer abl e-a%F%}@FLgtLgﬁ:aues%ILgk@% g0 Har rat,/MoyeloWhhn than 7

are prefer preferabl e are’values, for t'hat ratio,
| ower then, @qualStogqudl. The edhyllemectdur eret comt eafidi nopaitgmeapdlsyner is
conprised within the range of from 15 to 90% by wei ght preferably of
from 30 to 800mByiseAgHi thin the range athyira-b? obyl 89%- BY eHe 198rtpol yner s
contain | ow. | s .preef.er ghl v | 109 by weight), of a 10
non- conj ugat %ﬁewargﬁg,y QQf 5?0ﬁe>§<’§né°e,%w 16%"1{};&%? ene,

di cycl opent adi enetheet ByhydeRe-pohgnrare-d ke efdyp&lgmers camR@Anh, on
the contrary, is conerised wi thin the range of from45 to 65% by
wei ght. The wewghevelsr 4geeferabhy domedr thamyhtOX sbyowpigbed . wi offi @ t he

(ane, Lo Mafeod PR, 99,000 itk MEAELY™" LR e By o
m nor amount §; .peebpeabhdikfss tRaAMylLidene-norbornene. The ethylene
amount, on the'contrary, is comprised within the range
of from 453 to 654 by weight. The wWweight average
molecular weight is comprised within the range of from
15 10,000 to 200,000 with Mw/Ma values lower than 8.
When the present invention is implemented, besides
EPM and EPDM, also minor amounts, preferably less than
302 of the polymeric charge, can be used of other

polyolefinic material of rubber-Like character, such as

20 hydrogenated styrene-butadiene, styrene-isoprene
copolymers, atactic polypropylene, Low-density
polyethylene.

By the expression “(methl)acrylic acid and

(meth)acrylic ester", acrylic or methylacrylic acids
25 and esters, or their mixtures, are understood.

In the (meth)acrylate of general formula (I), R'
is an essentially straight alkyl radical, or a mixture
of essentially straight alkyl radicals, in which the
content of branched ‘' isomers is Lower than 20% by

30 weight, of from 8 to 25, preferably from 10 to 20,



30% of the polyneric charge, can be used of other pol yol efinic materi al
of rubber-1ike character, such as 20 hydrogenated -z -Styretie-but adi ene,

st yrene-i soprene copol yners, atactic .- pokypraqpyl éne,--:. :

| ow density pol yet hyl ene. By"""the eXpression -
"(reth)acrylic acid and (meth)acrylic ester", acrylic or

nmet hyl acrylic acids 25 and esters, or their m xtures, are understood.
In the (neth)acrylate of general formula (1), R is an essentially
straight alkyl radical, or a mxture of essentially straight alkyl

‘radicals, in WirGPHAEOMS. content of branched isoners is |ower than 20% by
30 weight, of fr hfro PIEESFEPLYAT eRBLYEGmen@ 030.th t

5 car bon e#?r?&.ot’q’gzﬁo P ﬁccordi ng to a pp‘gferroed erfebopdﬁenseen? of
the present jnveintvient, ora anivitdme e of Cjerf€)sClaerth)aratl)aors| aard and
Cerr]-Cerr] (meth)acryl ates, still nore f er abl err]l-Cerr 5 and
Cerr]-Cerr] Ceﬁﬁtcﬁfac‘r"ﬁtd‘t)ésc,"y"i’st?ﬁed,“w h™PRE ?‘géﬁ 8,’3“(3 Welight
of both cgnponent s tq £ac | 3 ged \Witehi 4 e of
from 6 1 o 0484 t16> AU VMR OR (Dpes, (T3 Hseft] Wikh RACS{ENGE o
to practice tBg pwesgHt, nwemt ibuth acympdfenpel yani Bash ofothganertding

formula (11), for exanple, triethylenetetramne (n=2, b=2)
di et hyl enetri aoimpeised witthin piye rangej ppdpfremet Stifanitife 0 {hehy
b=3), pent aet hyl enehg I ne {h=4, bz2), dipropylenetriam ne (n=1,
b=3) can be u§§63e6é§%y °fx%ﬁ%@brd$hgt°tg'}fhe preferred enbodi nent of
the In order to practice the present invention, any

10 polyamines of general formula (II), for example,

triethylenetetramine (n=2, b=2), diethylenetriamine
(n=1, b=2), tripropylenetetramine {n=2, b=3),
pentaethylenehexamine (n=4, b=2), dipropylenetriamine
(n=1, b=3) can be used.

15 According to the preferred embodiment of the
present invention, the value "n" of the polyamine of
general formula (II) is comprised within the range of
from 1 to 4, and still more preferably, is 2.

The preparation of the polymeric additive

20 according to the present invention can be carried out
in an inert solvent, or in the absence of solvents,
preferably in an inert solvent, still more preferably
in a mineral oil, in which the polymer or terpolymer to
be grafted are dissolved in an amount of from 2 to 50X

25 by weight, preferably of from 5 to 20% by weight.

The reaction of grafting and copolymerization with
the (meth)acrylic derivatives (first reaction step)
lrequire a free-radical initiator. Useful for that
purpose are alkyl peroxyesters, alkyl peroxides, alkyl

30 hydroperoxides, diacylperoxides and the Like, for



present invention, the value "n" of the polyam.ne of . .gener al

foromula (11) is conprised within the range of .~ - . fr9n11‘t0 4, and stil
nore preferably, is 2. The preparatian - Qf.gthe Jpal yneric
additive 20 according to the present invention can be carried ~out

in an inert solvent, or in the absence of solvents, preferably in an

I nert solvent, still nore preferably in a mneral oil, in which the

pol ymer or terpolyner to be grafted are dissolved in an amount of from
2 to 50% 25 pyampl@ht, tpbateLapley veh foaas 5 tdi 20%byy Wepghbxide, t-

The reaction of grafting and copol yneri zation with the (nmeth)acrylic

derivatives (fbutylreh¥erepespaiye, GUIANG e YdTRREFRNIGaL | RERZRYSr .

Useful f t hat cal kyl | kyl
o e A

6. exg@pb etahobuby! perbemmataa,, G bdo A Yt upes OxFdehet - above
butyl hydroperoxide, cunene hydroperoxide, benzoyl per oxi de,
t - butyl pErocsah©a1@1t1pF9féraEPybetHGGﬂyI peroct anoate. O course,

al so m xtures of th above :tS R |t|ators c.aneéc))e u€ed. ¢ The
initiator anount is E%nb?lgéa ﬁftﬁlﬁuPhe ISafFEPriSed N FERIN 2t P8 13998y
wei ght, preferaply.of 2o B2%0p9%eightDy Waiedinane) adf VEFYmt @ klBeokot al

wei ght of the react ants, excluding the pol yanm ne.
by weight, reLat1vely to the total weight of the
reactants, excluding the polyamine.

10 The necessary temperature in order to carry out
the grafting and copolymerization reaction is comprised
within the range of from 70 to 1500C, preferably of
from 90 to 130oC. It is wWwell known to those skilled in
the art that the desired temperature conditions the

15 selection of the free-radical initiator.

The ratio, by weight, of the polymer to be grafted
to the (meth)acrylate of general formuia (I} +to
(meth)acrylic acid may be varied according to the
desired <characteristics of the end product. In other

20 terms; should one wish to obtain a product with
prevailing characteristics as a pour point depressant
and displaying a lower dispersant power, higher values
of the ratio of (meth)acrylic esters to (meth)acrylic
acid should be selected. Should a product with a higher

25 dispersant power be desired, higher ratios of
(meth)acrylic acid to (meth)acrylic esters should be
used, In any case, the ratio, by weight, of the polymer
to be grafted:(meth)acrylic esters of formula
(I):(meth)acrylic acid is generaltly comprised within

30 the range of from 40:20:1 to 10:2:1, preferably of from



10 The necessary tenperature in order.tQ canry--.out--_---: the
grafting and copol yneri zation reaction ;s conpri:sed: I within.the range
of from70 to 150[err]C, preferably of * ~**from90-to--130[err]C. It is
wel | known to those skilled in the art that the desired tenperature
conditions the 15 selection of the free-radical initiator. The
rati o, by weight, of the polyner to be grafted to the (nmeth)acrylate
of general formula (1) to (meth)acryLic acid may be varied
according to2Bhd 6:1 tadddir®d characteristics of the end product. In other

20 terns, shoul one ] to bt aJ Wi, .t . prevailing
characteristics aghg p@Jﬁﬁﬁ?ﬁﬂ: éB?esggﬂ?LQmepgg%gqépsprgefﬁdog | ovier

di spersant p@warte rhibaher valatasied oftthebyati gratiuaieiyh) acrrelddimpters
to (neth)acrylic acid shoul d be selected. Should a product with a
hi gher 25 ditsgahdastrylicpoReid feo Hhairedction ghatureat icontaisgfing

(T 200! | €0 R T UNEERd 0 FPLTLe SO TRegaL et L7

grafted: (methhachyliicse Q3ligfudt f thé OF fakaradical (khitABERIACT WHL acid
I's generally conprised within 30 the range of from40:20:1 to 10:2:1,
preferably ofekidmal portion of the Llatter will Be added 2fs 16:1

to 14: 3: 1. rafting and co onnerizatLon reaction

. The is
preferably SE&FFfédV9_6ﬁ8°“°6?' gradfdtey to feBErAG® e FRACHAylic
acid to the r?ét?ﬁ.yemmaﬁqura% %%t@'ﬁ§mme%>sbﬁy99kxg?r, the

(neth)acryla?es of general fornula
10 The reaction time is a function of the selected
temperature and of the rate of addition of
(meth)acrylic acid and initiator,

For indicative purposes, the grafting and

copolymerization reaction is complete, when operating
15 an approximately 70-150°C, within a time of from 2 to &
hours.

Wwhen the step of grafting and copolymerization, in
which the (meth)acrylic derivatives react with the
polymer and with each other, is ended, the second step

20 of reéttion between the carboxy groups.of (meth)acrylic
acid and the polyamine of general formula (11),
yielding the corresponding amides, starts.

The polyamine, or the mixtures of polyamines, of
general formula (I1) is added to the grafted polymer in

25 a molar amount of approximately 1/2 relatively to the
carboxy functions. Also higher rafios could be used,
but in that case, any unreacted polyamine should be
removed from the end product. Molar ratios of
polyamine(s):CO0H groups decidedly Lower than 1/2 are

30 unsuitable, because the end product would contain



and a first aliquot of the free-radical initiator. The .--. residual portion

of t.he latter will be added as successi ve-ali-gquot$, in order to

conpl ete the reaction of (meth)acryldc aci ¢+and (ﬁebh)acrylates 10
The reaction tinme is a function of the selected tenperature and

of the rate of addi tion of (meth)acrylic acid and initiator.
For indicative pur poses, the grafting and copol yneri zati on
reaction is conplete, when operating 15 an approximately 70-150[err]C,
within a tinme ghdesdmed tfoe4 carbdraurgnoups. When t he step of grafting

and copol ynerization, in whi ch the th Livati

with the pol ymePeafg Ly “éa(?& AT, AL i s)%lﬁ'é%(lﬂ (g }s&88n st edg ”%0

of reaction beEX‘B@RetP%ae%fa%y;qunmm&tofaz(m&wsmuees, hoW@ivk r Kk the
pol yami ne of “general fornula (I1) yi el ding the correspondi ng

am des, startspotyamine sihelpopwaﬁqﬂﬁbLXNbQrﬁ#¢mﬁtapest0k p@bﬁﬂﬂkﬁm
of gener al fornulaﬁéll) |s added to th raft

mol ar amouft of 1 APRF Bxi RBLEI y 3T/t Tt it 1 Vet VF ?F ?ﬁg p°°¥n§¥P56ifat1°"

functions. Asp, Dw%ﬁ ra&hQ% cqul d P dised at tedpbrbBurBat ¢R%Qr iAWY
unr eact ed polyan1ne shbu renove from the end product. Mlar

rati os of Wi tpﬁ)hyaurhae(ra)\g@O@-ﬂ drraups? Hetd detd §o € onep retfam ab/iy aref 30
unsui tabl e, because the _end product would contain
8 unde§re®d9®r &8 d3PB6xy groups. The pol yami ne of genera

formula (11) can beraddedy . tsg,tdhq\n&rtq{) dd POLYEES t @t e@NYy! EGRG ALY €S,
T Roul

however the pol yam ne s preferably be added o the'reaction
0 polymer and the polyamine of general formula (II1)

requires a step of heating at temperatures of from 130
to 190°9C. This heating step is necessary in order to
transform into amides the interaction products of the
carboxy groups and the —NHz groups of the polyamine. In
5 fact, it <could be hypothesized that owing to the
interaction between —CO00OH and -—NH2 groups, the
corresponding salts are first formed, for example,
~C00-RNH3*, which, subsequently, in particular due to
the effect of temperature increase, yield the
) correépondinq —~CONHR amide, with water being expelled.
The disappearance of the ammonium salts can be
evidenced by means of spectroscopic techniques, 1in
particular by 1.R. analysis.
Also this second step Lasts for a variable time
interval according to various parameters, in particular
as a function of temperature. By operating at a
temperature comprised within the range of from 170 to
1802C, this second step could be regarded as being
complete within a time of from 2 to 4 hours. At the

end, the reaction mixture should preferably be



5 mxture soon after the grafting and copolynerization _ __reaction,
that is to say, at tenperatures conprised °~ “*withiy the range of from 70

to 150[err]C, preferably of from 9 to.:130[err] ¢, -..% - I--The above
said m xture, constituted by grafted O polyner and the polyam ne of
general fornmula (I1) requires a step of heating at tenperatures of
from 130 to 1900C. This heating step is necessary in order to
transform into am des the interaction products of the car boxy groups
and the -NH err ups of th I ' . 5,y f s ul

hypot hesi zed ?H£T9£8ﬁ§n99°t3 Q{%§£Wﬂn{fﬁ2ﬂig i%% p%%?ﬁétﬁ a? r%ﬁ%ﬂ

-NH err]  groypse, bH$ possdoitecapatdn® Salrsesteedipsbdieteedanidor
exanpl e, -COO-RNH err], which, subsequently, in garticular due to
the effect inftisateapedacameosiiddodadrodugisy Forthzat purpgseespdedi ng
-CONHR ami de, with, water,.being e | 1 ed. The di sappearance of the
amoni um sal t §22&h' pB m’xgvfgengg y L R mrh$g%%og?c fecﬁﬁiﬁ

. . ced Dy nedns o spectT ues,
in pagticul@be PYthrR, a0AU¥F Feduced pres¥de dA) SabespPAdtIvenyl asts
for a varfable tine interval according to various paraneters, in

particul ar undas a fuQeibonioﬁrﬁempéréﬂdﬁéﬁ-By operating at a _
emperatuire combrised YAt b Babl™ op3aE ol R S e e bR MG {1
ol 4 U abbd Mgl oB80 prbes A I ot mntlouhge B
content according to the amount of (meth)acrylic acid
10 and to the polyamine type. fFor indicative purposes, the
grafted polymers which are obtained by means of the
process according to the present invention contain from
0.3 to 4% by weight, preferably from 0.6 to 2% by
weight, of nitrogen. Inasmuch as the dispersant power
15 is a function of nitrogen content, it will be obvious
that the process ac¢cording to the present invention
makes it possiblte products to be obtained with
different dispersant power, by simply varying the Level
of (meth)acrylic acid and the values of “n" and "b".
20 The pour point depressant property can be varied
by acting on the ratio of Cio-Cis (meth)acrylates to
Cie-C20 (meth)acrylates. In fact, with increasing
amaunts of Cig-C20 {(meth)acrylates, the pour point
depressant performance increase in high-viscosity oils.
25 At the end of the above process, a solution of a
polymeric additive with v.I1.1., dispersant and pour
point depressant properties in an inert solvent s
obtained.
The polymeric additive may optionally be isolated

10 neat, by removing the solvent according to known



water, any possible traces of unreacted products and .. d ni.ti.ator
deconposi tion products. For that purpose, the-..: rreacti oh fi xture can be
kept sone mnutes at a high 5 tenperatoure-- under.:redaced.pressure or,

alternatively, under a flowng inert gas stream The grafted
pol ymer obtained at the end of the above di scl osed process displays a
vari abl e nitrogen content according to the anount of (neth)acrylic

acid 10 and to the polyanine type. For indicative purposes, the _
grafted poIyp$g§nwgbgglareogbbgbﬁgdegy s e td€lvent PfOCRSEadG¢er di Ng
to the present i1nvention contain from 0.3 to 4% by weight, preferably
fromO0.6 to &¥ibgh, underghedugpdnpPresgafe- nasnuch as the di spersant power
15 is a function_of nitrogen.cont god Lo W Vi pUS t hat the
process according'?9 tﬁg[ﬁﬁégéﬁtgpﬁagﬂmim?é@JAdﬁi_egp i?HepoggFBFQtt
products to, eyt PHhai g bwithsed indi ffieriaiedli SDES SRS n POVEL £oPY
sinply varying the | evel of (nmeth)acrylLic acid and the values of "n
and "b".5 20 exampl@hefoponeagovah iddgr engdme sor.opier tgomhndbionawi el by

acting on the ratio of rc]l-Clerr net h) acryl ates to err]-Cerr
(neth?acryweﬁ%&ﬁr uq%ﬁ£?£§?311§}§h LF%@ré s%ﬂ persaﬂﬁﬁnnﬁ%téége"lSF[ ]
Cerr]-Cer f#:éﬁ?\m ACLybat e§f§;h§ge@uwm@tst and d&PTESSARL per for mance

i ncrease in viscosity oils: he end of the above process,
a solution of aThe poagdericeaddani vbew ldded . las diwgrer samt anblepour
poi nt depressant properties,in an inert solvent is obt ai ned.

The pol yner ilabaidias @9 may® bpti ofifkl y BSOS Aed 190 neht, BYeFRABEANg t he

sol vent, accordi ng. to kno ‘4 hni ques,. fo I when
the sol\ent ‘*l“g"’\)’g'lma%r?'lk’e V\@u':hen%ﬁgh,adgﬁ er™ té:g&c&f &%edsesurgea.sef(épp by The
pol yneric addiitrig’e ACCHE Ui tPoh OcbRCaPheAGNtfrom 5 to\VEOR iy Cadigrtysed in
finished lubricants (for 5 exanple, for road vehicle engines), in
conbi nati on paietfrerably tromert@stial 28ddi pifvédde sd@ tdy adidhreysiayed, in

detergents,a solvéﬂ?léx §%d999'tk¥§§rd§ﬂ%'9%'%a@¥%é¥¥¥§%’Jé%é@t of

the present invention, the above said solvent-extender
15 is the same mineral oil used as the inert solvent in
the preparation of the polymeric additive.

A further aspect of the present invention is a
Lubricating oil composition containing a major portion
of mineral or semisynthetic oil and an effective amount

20 (as Vv.I.I., dispersant and pour point depressant
agent) of the nitrogen-containing polymeric additive
disclosed hereinabove. Such an effective amount, as
based on neat polymeric additive, is generally
comprised within the range of from 0.4 to 6%,

25 preferably of from 0.6 to 4% by weight.

The fotlowing examples are reported in order to
illustrate the present invention in greater detail.

300 g of a solution at 10X by weight, 1in SN 130

50 mineral oil, of a rubber constituted by an ethylene-~



The additive can be added as such to ..the . Jubricating oi
or,. according to a preferred 10 enbodi heht, *isuch an: addi tion
can be nade easier by usi ng a sol ugikon.: cont aini.hg’ ffom 5 t0730% by
wei ght, preferably from10 to 20% of the additive di ssol'ved in a
sol vent -extender. According to a preferred aspect of t he present

i nvention, the above said solvent-extender 15 is the sane mneral oi
used as the inert solvent in the preparation of the polyneric

addi tive. A further a of ;},he prgsent vent i IS
| ubricating oifi" PRPY ti oft® %%§?§?%In91é naFo? pofd€}1 gﬂf n]%grap%

senlsynthetlcdyl v @igef f ectd ve 2004000,20po(asiisverdity «izpe)sast
and pour p0|nt depr essant agent) .of the nitraogen-containing
pol yneri c addlcthlamged tQli cr eaeto hef BNAZASYE & dsbeh aarf"'é'\"f%'&tﬂliasbrrﬁﬁnﬂ as

based on neat ynPrfﬁiﬁﬁ%ku}lveThe GBPOdeggg%l|g utf““¢"$§§o 2o

within the r'-drfé prefera from

4% by wei ght. yinematic v€cdol tpWikg) oxaanl egoarce remrtﬂlwaﬂmﬁleéwo
illustrate the present invention in greater detai

Exanple ("A" Admdﬂ\mﬂt. 300 g of a solutlon at 10% by weight, in SN

130 30 mneral oi rubber n t et hyl ene-

propyl ene copolyﬁbﬁ CQQfenﬁ of 't Egt?ELEH ?g R¥§3QE@% o N Ynt 9 BET ght
(Mv =200, 000,;n4RQ! YdiSiEs $3d Y FL&BlabSut s0changed /Mty & ¥ £a83 Ofo the
constituted by a 4-neck flask of 1 litre of capacity. The above said

sol ution has aempleiraaetd o &/i Gty (KV), at 100[err]C of approxi mately

1,200 cSt. The content of Lagk is _heate for_ one hour

under a dﬂtrogen'ﬂnﬁﬁWqﬂ) t9<ﬂflﬁq$%§/£6 F? ﬁﬁaf§°fh€f a Mkt atlire of

107[err]C. 1Qigher THALoHA I dStREERFLECethE T QAGKOT Qe @ 41 &8 €1 f
radicals belonging to the (Ci2-Cis cut, with the
following distribution: C12--C14:C15-C18 equal to 60:40
(weight/weight).

5 Together with said methacrylates, a first portion
(from a total of four portions) of 0.5 g of t-butyl
peroctanoate is added.

Then, the addition to the reaction vessel is
started of an amount of 1.6 g of acrylic acid, with the

0 addition being so regulated by means of a metering
pump, as to be complete within a time of approximately
60 minutes. During the above said metered addition of
the acid, the temperature should be kept approximately
equal to 107oC.

S 30 minutes after the beginning of the metered acid
feed, a second addition is carried out of 0.5 g of
peroxide, followed, after a further 30 minutes, by the
third addition. Half an hour after the acid feed end,
the fourth, and last, peroxide portion is added.

0 The reaction progress 1is monitored by lI.R.



hi gher al cohol nethacryl ates, with the alcoholic radi cal s
belonging to the d(derr]-Cerr] cut, W th "t he-: - 7. fell-0Wing
di stribution: C[err]--C[err]:C[err]-C[er%]_gguah to 60: 40, --:. :
(wei ght/weight). 5 Toget her wit h'$ai d "net haciyl ates, " a'first
portion (froma total of four portions) of 0.5 g of t-butyl
peroctanoate i s added. Then, the addition to the reaction vesse
IS, started of an amount of 1.6 g of acrylic acid, with the 0

addition being so regulated by neans of a netering punp, as to be
conplete withigalydise ofrappdoxputit ehy sampl@G nianklesctdri figon het hbove
said nmetered additjon of the acid Eh% t enper at urg, shoul d be kept

appr oxi mat el yreactioRuaf Lagk 103PRFPYEMATELY "evesy i3, JLINHERS-  nBY

begi nni ng of ¢ ed ' 1.rfeed, ads29epidmddidd 1S carrj out
of 0:5 g of eiyﬁiﬁiﬁgde,aggglomed, after a further:ﬂ#éﬁgﬁﬁié, bytﬁﬁe
third additi ofi.sdfgdamandwurotif tke ahsoapitdonedpdadksd,attribtumalibarthe and

Last, peroxide portion is added. O Th% reaction progress is
noni t or e lnﬁhe|(qgth)acrytxc monomers can be monitored. 75

anal ysis carried %t%;gn Wplpisr%pl Lesteq Lroﬁ}hfr?g%, tﬁ,ef r%ﬁ%?&ﬂ@ék

approxi mately ever m nutes. By egani

absorption spadd, andtderylic disdppearaiag aind he opasoimpdd Dia pheks
attributable to 5 the (nmeth)acrylic nononers can be nonitored.

Waen the fir stwhisdctliant prasesopinabe hicByhpurs) isestcons tadederythe acid

grafting an?ﬁ%oc%onl rretreiﬂig;tgsé)ﬂbs'be%}, E]é\mgptl’%ﬁt 3 £2RRIO icn‘ﬁ;eteilcy 33‘1 muﬂi) i s

concl uded, sec amdation of t acrylic acid by

10 neang of Jdie s gACtiH Middt f6nh el iyherptethalienr tetEbine (TETA). The
tenperature of the reactor tenperature control systemis now set at

180[err] C, the reddted crenmetatere ofrtheheeachios ttemperature vadateralri ng
approxinatelgy%%em is now set at 180°C; the reaction mixture
reaches this temperature value during approximately 60
minutes.
15 When the system reaches a temperature of about
1400C, the addition of TETA is carried out (1.6 g,
corresponding to a ratio of 1:2, based on acrylic
acid). From the examination of the I.R. spectra, the
formation of a salt adduct between the acrytic acid and
20 the amine can be observed initially; only at a Later
time, the formation of the amidic bond, which takes
place at about 180°C, can be observed.

In order to reach the complete conversion into the

amide and subsequently strip off any formed water,
25 about 3 hours of reaction is necesQary.

The reaction mixture is finally cooled to about
100eCc, 1is discharged from the reactor, and is checked
by means of an [.R. spectrum.

The total reaction time resuited to be of about 9

30 hours, subdivided as follows:



4

m nutes. 15 Wen the systemreaches a-.ienperature ..of....about
140[err]C, the addition of TETAis carried out (:1.6°9g, : = gorresponding
to aratio of 1:2, based on acrylic g3acld) ..°From.t he exam nation of the
| .R spectra, the formation of a salt adduct between the acrylic acid
and- 20 the am ne can be observed initially; only at a later tinme,
the formati on of the amdic bond, which takes pl ace at about

180[err] C, can be observed. In order to reach the conplete
conversion into the, am de and subsequently strip off any 1f Jed water,
25 about 3 houre2bing et i Bt " Aecessary. The reaction fri xture

is finally cool e s A0 G copdOPheri ket iba:di scharged from3z haygeagt or,
and i s checked g"da1Itg1yr%)rreans %f an |. R spectrum The tot al

reaction time riasattregl toomel T t®olB09C30 hours, subdivi ded dP4YOI | ons:

13. - heating and yenting:. . 1 ur -
grafting and ‘c@ﬂtﬂl%’r?'&aﬂ%rﬁtmg"mg' 3 hours, - nﬁ}%’gﬁf rom
107 to 180[err]Goti nd discHaPgihg: - amidation and stHd¥pi Ng:

3 hours, % 5 -cq’cooLo r}gnga and di schargi ng: 1 hour.
Product char @qiddudtzadianacterizatidme di spersant properties have been

eval uated by neans, of the so-said €§Fhabtene test". lhetagghq%tenes
are produced by oXilfi ziHF AR MR CRETE PR PAX® PEENpLYaINAE €% ipric
napht henate as cat T[hfs §@Staspha IPEARI k8% "ar §haS JlsPH AV ndH0 Y
of the substr’“a?tag‘ast ﬁéeé/%the i spaer san?s%r operties of which aarsg,I to be
determned, are Preoddjedst ddy atoxai ddzhgwenghbtoRn20 govilsh 3ML50the

m neral oil, slightl heating and stirring:; separately,
10 pre;%ncg/ of cué%ic naphthengte g catalgst.

The test
modalities are as follows: 100 mg of the substrate the
dispersant properties of which are to be determined,
are adjusted at a total weight of 20 g with SN150
mineral oil, slightly heating and stirring: separately,

IS a solution of 30 mg of asphaltenes dissolved in 10 ml
of methylene chloride is prepared and is subsequently
added to the dissolved polymer. The solution is kept in
an oven at 150°C for 60 minutes, in order to remove any
volatites and then is allowed to cool.

0 The solution is transferred to a turbidimeter
cuvette and on the instrument the turbidity wvalue s
read, which increases with decreasing - polymer
dispersant power. After a first reading, the solution
is centrifuged at 7,500 rpm (revolutions per minute)

5 for 10 minutes, and a second reading is carried out on
the turbidimeter. The dispersivity index is given by

the following equation:

turbidity after centrifugation

b turbidity before centrifugation



15 a solution of 30 ng of asphaltenes dissolwved.in 10 .M .. ..af

met hyl ene chloride is prepared and is subsequently °: added to the

di ssol ved pol yner. The solution is kept ifk .:.. anmt oven att 5QFerr] C for 60
m nutes, in order to renove any volatiTes and then is allowed to cool.
0 . The solution is transferred to a turbidineter cuvette and
on the instrunent the turbidity value is read, which i ncreases

W th decreasi ng pol yner di spersant power. After a first reading,

t he sol ution is centrifuged at 7,500 r reYPh Y4k eps iy Ytee), 5
for 10 ninutes, andlé°sé€6nd%ﬁéé&ﬁﬁg%({%ﬁéfquP%ut on y cgﬁ%é arera
turbidimeter. The,di tSRVishY WA4RX tine i MeN vylue bethg thel ewmeg an
equat i on: I §Bgturrbigi'ty after centrifugation |.D, -=--- [
X 100 turbidgguibebereudemtmiﬂugam¢3bS°LUte value of turbidity is

14. Al so the absolute values of turbidity constitute a

merit factor sprefierAbtRe |-D. val ue being the sane, an additive with
a | ower absol ute value of LBLAI o igrafted AdEF€I@Pl €n mOneral ofihg

sol ution of graftedkﬁadi F@gtﬁﬁ nineﬁgi oil, as obtained fromthe

¥

above discloseggrgquhaﬂd FeRmaithe above I1dli 594 dyeder ghe tdPngr sPNER@ A yrer

(as determ ned

y di al ysing the sane sol uti

) i on) . TQF b
solution  displLégs by welight off @naifisty Paloymechbiacierrepiosd oy .
ki nematic V'SC8?LR¥sig§V%h%ts%ﬂg[%wud;ion)- 1120 cSt

The solution displays the fol

10 characteristics:

- kinematic viscosity (KV) at 100°C: 112
- turbidity: 22
- dispersivity index: 10
- percent nitrogen content:

5 The above said solution is diluted to 1

SN150.

The resulting solution displays the fol

characteristics:

- KV at 100°C: 10.6
‘0 - KV at 40oC 67.6
- shear stabitity (CEC-L-14-A 88 test): 14.2
- DV (-20°C): 3000
- pour point: -33
In order to evaluate the "A" Additive

5 additive for Llubricating oils, a lLubricant of SAE
grade is used, which contains:
- 51.5% of mineral base oils,
- 24.0% of synthetic base oils,

- 14.5% of the usual additive package (constitu

Lowing

0 cSt;
N.T.U;
0/100;
0.19%.
0% in

Lowing

cSt;
3 ¢St;
4%

cP
oC .

A 1)

L Y3

as an

10W40

ted by

0 a zinc dithiophosphate, an overbasic <calcium
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- turbidity: 22 NT.U; -

di spersivity index: 100/ 100; - percent

ni-t rogen content: 0.19%.°"15 .I *-. The ~-above said
solution is diluted to 10% in SN150..- -=2 +  The "-reslkting
solution displays the follow ng 18haractéri sttts: -~ - KV at
100[err] C 10.6 «cSt; 20 - KV at 40[err]C
67.63 cSt; - shear stability (CEC-L-14-A 88 test): 14.24% ;

- DV (-20[err]O: 3000 cP ; - pour point:
-33[err]C In order to evaluate the "A" Additive as an 25
additive for lubricatingubfésate,| ubri cant yYdfsobagteroMMiccinimpdede i@
used, which contains: - 51. 5% of, ni_neral e Qids - 24. 0% of
synthetic base oils, s”Lf9°ﬁﬁ9%§68Pdt%b 3§§£J€§iﬂ%ﬂ\&fb®ckage

(clon_stitut ed by 430  of the SotuBGodi bl C’ﬂh'o?ﬂigﬁttei,ve an; oV eR PREH 6L
cal clum

sul fonat e, a polyisobut gnydsucebnpingd, fram the about disébphedo
and an aromatic am ne), .Ssolution of "A" Additive

. - 10% Lof t.he
in mneras gratting ;andpPeXBE " A3h ' PRe TARSK W scl osed 5
grafting and polyme/ization fea€ti@Ncarried out A fdiddr tEStchScathbed
out in order to chégszte conpatibility with fluoroel astonmers, of the
formulation compatibility with fluoroelastomers, of the formulation
prepared as exptained above.
For that purpose, the test designated as "VW Test
10 PV 3344 -- Seals compatibility” is carried out. The
results of the above said test is reported in Table 1,

in which the specification Limit 1is indicated in

brackets.
Table 1
1S Tensile strenght (MPa): 9.9 (28.0);
Elongation at break (%): 186 (>160);
Cracks at 100%: no cracks {no cracks).

For the evaluation of engine performance, a SAE
15W40 grade Llubricating oil having the following
0 composition:
- mineral base oils: 81.15% by weight,
- additive package: 10.35% by weight,
- solution of "A" additive in mineral oil (as obtained
from the above disclosed grafting and potlymerization
5 reaction): 8.50%.

In order to evaluate the performance of the so
formulated Lubricant, the engine test was carried out,
which 1is designated as "VE sequence” (ASTM STP 315H
PTII1 procedure), the results of which are reported in

10 Tabte 2 together with, in brackets, the specification



gm—
prepared as expl ai ned above. For that purpose, the test
designated as "VWTest 10 PV 3344 -- Seal s--compatibility" is .carried
out: The results of the above said test .i $.sieported:in:Jable 1,
in which the specification linmit is indicpéee-n-+"" .l brackets.
Table 1 15 Tensile strenght (MPa): 9.9 ([err]8.0);
El ongation at break (% : 186 ([err]160); Cracks at
100% no cracks (no cracks). For the
eval uati on of engine performance, a SAE 15WM0 grade |lubricating
oil having thmigéylomﬁng 20 conposition: - mneral base oils:
81. 15% by wei ght, - addi tive package: 10. 35% by
wei ght , - solution of "A" additive ?méhsn%ral oil (as obtained
fromthe above disclosed grafting apnd po]ynerizatio 5 .reactjon):

T figed 9 5% 9,°";

8. 50% AVeRagedsl g d % % the perfor mantd of M AIMED

formul ated Lubri aae® e dfipdryvas carried ogtgr (minWhiv@h 5 ;
desi gnat ed as "Véégga gncéﬁﬂ%ASﬂwi§%>315H PTI 11 procedure), the
resul ts of swhi chpaise oneparitred liamued® Tabl e 2 toget heBSwkmhipimum Br.&oket s,

;Pstsg?CIflcatlogvfffge cam wear (milpy3o o lo'ﬁaefﬁégﬁgH@iﬁeQﬂimge;
5,61 (m ni mim 5) oK REEERhouzar (R10 At aars S PR RSk I mun 130
6.5); Pour point : - 30°C.
Examples_2:-7
10 By following the same procedure as disclosed for
the "A" polymeric additive of Example 1, other

polymeric additives are prepared (still by starting
from 300 g of a solution of 10% of ethylene-propylene
copolymer in mineral oil), by varying the ratio of

15 Ci2--C1¢4 to Cis-Cis methacrylates, the amount of
acrylic acid and the amount and type of amine.

Also the time of the first step of polymerization,
the amount of peroxide and the end stripping time were
varied.

20 Example_2

"B" polymeric additive prepared by starting from
20 g of methacrylic esters (ratio of Cr2-C14 esters to
Ci6-Ci1s esters equal to 75:25), 1.6 g of acrylic acid
and 2.57 g of pentaethytenehexamine (PEHA). The

25 polymerization reaction time is of 4 hours and 3 g of
t-butyl peroctanoate is used. The stripping step time
is 90 minutes.

The end polymeric solution has a value of
kinematic viscosity at 100°C (KV) of 1209 c¢St, of

10 dispersivity index (I.D.) of 158/155, of pour point at



: G et

E C wear

0.69 (maxi num 5.0); Maxi mal cam

)

Aver ag (ml) :

wear (ml) 1.1 (rmaxi mum 15) ; Pour point

-_30[err]C Exanpkes 2:7--10 .=~ ---:By
following the sane procedure as disclosed for-:  ithel =& “polyneric
additive of Exanple 1, ot her i9ol-ynertc addi t-Fves-are prepared
(still by starting from300 g of a solution of 10% of

et hyl ene- propyl ene copolymer in mneral oil), by varying the
ratio of 15 (derr]--Cerr] to derr]-Cerr] nethacrylates, t he
amount  of acrylic acid and the anmpbunt and type of am ne.

Al'so the tinmpyefihhenfisst mshepadf opdl prferigZ&tG.on,and of therhiddnt ,of
peroxi de and the end stripping tine were varied. 20

Exanples 2 of 26 N.T.UB" polyneric additive prepared by starting from
20 g of nethacrylic esters (ratio ogzgh@qg]qp[err] esters to

Clerr]-Clerr] esters equal to 75:25), 1.6 g of acrylic acid and 2. 57
g of pentaethylegehexaoynericPeHA)itiveTpeePRreoblynestaatioa feaation
time is of 4 hours and 3 g of t-b%nyl peroctanoate is used. The
stripping sttp tgnef methapeybhcppafess (ratto of Cypzlis cpfteps| JReric

P00 % T S Earackauny, o8 TITEG, 5 4pdhe OO REELC (Y,
at and 1.46 g of dipropylenetriamine (DPTA). The
polymerization reaction time is of 2 hours and 2 g of
t-butyl peroctanoate is used. The stripping step time
10 is 90 minutes.
The resulting polymeric solution has a KV = 1286
¢cSt, turbidity = 21 N.T.U. and 1.D. = 200/200.
“"p* polymeric additive prepared by starting from
15 10 g of methacrylic esters (ratio of C32-Ci14 esters to
C16-Ci1s esters equal to 75:25), 2 9 of acrylic acid
and 1.82 g of DPTA. The polymerization reaction time is
of 2 hours and 2 g of t-butyl peroctancate is used. The
stripping step time is 90 minutes.
20 The resulting polymeric solution has a KV = 1288
cSt, turbidity = 19, and 1.D. = 150/150.
"E" polymeric additive prepared by starting from
10 g of methacrytic esters (ratio of Ci12-C14 esters to
25 Cis-Cis esters equal to 75:25), 1.8 g of acrylic acid
and 1.64 g of DPTA. The polymerization reaction time is
of 2 hours and 2 g of t-butyl peroctanoate is used. The
stripping step time is 90 minutes.

1278

The resulting polymeric solution has a KV

30 ¢St, turbidity = 30, and I.0. = 154/150.
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10% in SN 150 mneral oil of -24[err]C, and of turbidity, of 26

N. T. U. "C'" polyneric additive preparegsby starting-+=frem 5
10 "g of methacrylic esters (ratio of CJerr]- Clerr]-.esteks to .0 -
Cerr]-Cerr] esters equal to 75:25), 1 6 g l&. aeryl-ic a€id-"" -- " and
1.46 g of dipropylenetriamne (DPTA) . The pol yneri zati on
reaction tinme is of 2 hours and 2 g of t-butyL peroctanoate is used.
The stripping step tine 10 is 90 m nutes. The resulting

pol ynmeric solution has a KV = 1286 cSt, turbidity =21 NT.U.
and |.D. =200/200. Exanpl e 4 g;gmgLQJQ pol yneri c addltlve _

prepared by starting from 15 10 Jmethacrylic e tgrs grat
Clerr]-Cerr] esters toF" polgpeFdf- eFé’r‘t]"’ést P LRI °Y o8 3'555’9 f""'“g

of acrylic acid d Puzﬁygﬂgmgfz op, [ e ti
IS of 2 houfd %nﬁpzmétgg FYEEFSEI§§{§Ctanoate IS ﬁ%% 1{ @GEEPE £ee
stripping step tigg i6; §0estopscequallto 65: 35DmaZrQSUTtangypmbyaendcand
solution has a KV = 1288 cSt, turbidity = 150/ 150.

Exanpl e 5 s 2.03E bl JREAic LB PP\}émﬁr"é&értécP"of%i%H?'hgfH'em’5 of

10 g of nmethacrytjc esters éra%S 2§§ Qiﬁgéblcbgﬁrc I8 1Ps 2Oysed. The

Cerr]-Cerr] est rsh% &l ? acrylic acid and
1.64 g of DPTA. 'q¥%{55ym@rgg@5|onméeaetneo id e tiess . of 2 hours and 29
of t-butyl peroctanoate is used. The stripping step time is 90

m nut es. Thehe r eseis @ L hngoP9 hEmee i§olsPthiudd athsh as Kv &t 19%g 3o
cSt, turbidity = 30, and 10 = 1584dR%o0int of -360c; 1.0. = 161/152.

18
10 Exampte_7

"6" polymeric additive prepared by starting from

15 g of methacrylic esters (ratio of Ci2-C14 esters to

Cie-Cis esters equal to 60:40), 1.6 g of acrylic acid

and 1.62 g of TETA. The polymerization reaction time is

15 of 3 hours and 2 g of t-butyl peroctanocate is used. The
stripping step time is 150 minutes.

The resulting polymeric solution has, at 104 in

mineral oil, a pour point of -33eC; 1.D. = 135/125.



"F'" polyneric additive prepared by starting from 20 g of nethacrylic

esters (ratio of (Jerr]-Clerr] esters to ~{efr]-ders] esters. equa

to 65:35), 2 g of acrylic acid and 5 2.03 g of “TETA. : The pelynmer] zation
reaction time is of 3 hours and 2 g ®P.tibutyl ~pel.oct-anoate i s used.
The stripping step tine is 120 m nutes. The resulting

pol ynmeric solution has, at 10%in mneral oil, a pour point of
-36[err]C, I.D. = 161/152. 10 Exanple 7

"G' polyneric additive prepared by starting from 15 g of methacrylic
esters (ratio of (Jerr]-Clerr] esters toc_t_a_dLacis]-Cerr] esters equal to

60:40), 1.6 g of acrylic acid .and 1, 62 ? of TEEQ‘.Ehe poggner zatgon
reaction time is 15 1ofVisdouty aitfex giBPTEYBRAt PP IS rafidorsd LEER.
The stripping step tine s, 150, NULESnt depressii® etidddries
pol ymeri ¢ sol ut i %S 2% 10/ro§‘fn Do rr1£neral oi Ip, a pour ngiwntd of Y

-33[err] C 1.D. ,peddf{e@Dy means of a two step reaction, 19
Cl ai ms 1. Viscosity index,inprover additive, endowed wth
di spersant sand (adouirn ot rtirslept EdRaht¥S 1 PPoperties, obt ai ned by

means of a two step rcfeofp&f#yoﬁrh Qredfdd! NsEBR fgr"tﬁErL%‘h%Qp%WLQQae oF &

copol yner sel ect éd yl'ene-propyl ene
et hyl ene- propyl engrdi&eep ddd yleard-d Léwe; fteereaditcalunder freaymadication
h

conditions, wt
polymerization conditions, with
- a composition constituted by (meth)acrylic acid and
10 (meth)acrylic esters of general formula (I)

CH2=C(R)-COOR' (1)

which R is selected from hydrogen gnd methylL, R' is an

essentiatly straight alkylt radical, or a mixture of

essentially straight alkyl radicals, with tﬁe content

15 of branched isomers being lower than 20% by weight, of
from 8 to 25 carbon atoms;

(b) in the second step, <causing the product obtained
from the (a) step to react with a polyamine of generat
formula (11):

20 NHz=(CH2 Jpb—=(—=NH=-CH2b—)n~—NH2 (11
wherein b can be 2 or 3, and n is an integral comprised
Within the range of from O to 5, wuntil the <carboxy
groups are totally, or practically totalty, transformed
into amidic groups.

'5 2. Additive according to claim 1, characterized in
that in the polyamine of general formula (II), “n" is
an integer comprised within the range of from 1 to 4.

3. Additive according to claim 1, characterized in
that R' is an essentially straight alkyt radical, or a

0 mixture of essentially straight atkyl radicals, with

A



A CONPOSi Ter ytic acid and 10 (nmeth)acrylic
e rs of general fornula (I) CH err] =C(R) - COOR
(1 which Ris selected fromhydrogen and nethyl, R is an
esgentially straight alkyl radical, or a m xture of. . essentjally
stjaight alkyl radicals, with the content 15 of-branched I3soler.s being
| ojer than 20% by wei ght, of from 8 b@.25 carbon atoms: o7 (b)
i n{the second step, causing the product obt ai ned from t he (a) step
toireact with a polyam ne of general formula (11): 20
NH err]-(CH err])[err]-(-NHCH err]-)[err]-NHerr] (rn)
wherein b can be 2 or 3, and n is an integral conprised within the
range of fromo G caiihe 10f GRAREKYG 15omedsOURS Y & dull@!dRan %oy by
practically totally, transforned I nto am di c groups. 2.
Addi tive accordim;ightuenﬂwﬂronhh@atoeznzedrbnn atomst.hat |n t he pol yam ne
of general fornula (||2 "n" i I nt eger cqnprlsed within the, range

of from1 to 4 © Addit Rt 160028, PG O M e APAT AGLA A | BBy
in that R i t I I, r -
m xture of esseﬁﬁéﬁn f?kﬁ%ﬁéyl £E€nggdac§¥§thaq|%% c1§’-cts dhd Cie
20. 5theaymus¥uypfrbdaa£hed i somers being | ower than 20% by

wei ght, of from 10 to 20 carbon atons. . )
5. Additive according to cltaim 4, characterized in

that R' is constituted by a mixture of Ci2-Ci4 and Cis-
Cis atkyt radicats in the ratio of from 6:1 to 0.5:1 by
weight.
“ 10 6. Additive according to claim S, characterized in
that R' is constituted by a mixture of Ci2-Ci4 and Cis-
Cis atkyt radicals in the ratio of from 3:1 to 1:1 by
weight.
7. Additive according to claim 1, characterized in
15 that the ratio, by weight, of copolymer:{(meth)acrylic
esters of general formula (I):(meth)acrylic acid 1is
comprised within the range of from 40:20:1 to 10:2:1.
8. Additive according to claim 7, characterized in
that the ratio, by weight, of copolymer:(methlacrylic
20 esters of general formula (I):(meth)acrylic acid is
comprised within the range of from 25:16:1 to 14:3:1.
9. Additive according to claim 1, characterized in
that the polyamine of general formula (II) §s in a
molar ratio of 1:2, based on (methlacrylic acid.
25 10. Additive according to claim 1, characterized
in that the (a) step of the reaction is carried out at
a temperature comprised within the range of from 70 to
1500C.
11. Additive according to claim 1, characterized

30 in that the (b) step of the reaction is carried out at
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MAE. Addi tive according to claim3, characterized in that R is
onstituted by a mxture of Cferr]-Clerr] and (ferr]- S (err] alkyl
radi cal s. 5. Additive according to claith 4, -Characterized in
that R is constituted by a mxture of Cferr]- d erri ané qgerrfe .
Cerr] alkyl radicals in the ratio of from®6:17to 0.5: I*by- ~~ wei ght.
10 6. Additive according to claimb5b, characterized in that R
is constituted by a m xture of (Jerr]-Clerr] and CJerr]- derr]
al kyl radicals in the ratio of from3:1 to 1.1 by wei ght .
[ Additive acco didigd 0 £ Ab M dnpCRALACLATAT dHL dinge [DAL(LOF 301 Qo
by weight, of copolyner: h)acrylic esters of general tormula
(r): (neth)acryllk9Qaﬂxj |s conprised within the range of from 40:20:1
to 10:2: 1. dit{ve according to claim,7, characterized in
that the ratio, by we\%ht A%‘P’Ebb& 9ﬁ€P’(’ﬁﬁ€h)t§cNtal’§' ’20 chataeterphzed
general fornula ) h) yl rd thin the range
of from 25:16:1 &L fﬁ .?ﬁé FQ&C@QBB A&% fﬁ&é‘%@ggr ﬂ% i m 1 e
characteri zéd |motventhat t he pol yam ne of general fornula (rr) is in a
mol ar ratio of 1:2, based on (neth)acrylic acid. 25 10. Additive
according to claim1, 13Cha&%¢té?Y2eE°°°'ﬁ’ﬂsntph&ﬂ3ﬂme16%9 Sramater heed

reaction is carrie tyre conprls thin the range
of from70 to "(*héﬁxé?kf iner# QSHQ?&? xad tFQ@%&ﬁxndlhg to claim1,
characterized 30 im, t9futihen (P3rsieprotakthBgr 8aalsi, 0 drst £ i £0f Peh at

21. a tenperature conprised within the range of from130 to
S to 30% by weight of the additive according to claim
“ 10 1, with the balance to 100 being a solvent-extender.

15. Solution for lubricating ocils according to
ctaim 14, 1in which the additive is contained in an
amount comprised within the range of from 10 to 20% by
weight, with the balance to 100 being the same mineral

15 oil as used as the inert solvent for the preparation of
the same additive.

16. Composition of Llubrication oil, which
comprises a major portion of mineral or semisynthetic
oil and an amount of the polymeric additive according

20 to claim 1, which is effective as viscosity index
improver, dispersant and pour point depressant agent.

17. Lubricating oil composition according to claim
16, in which the polymeric additive is present in an
amount comprised within the range of from 0.4 to 6% by

25 weight.

18. Lubricating oil composition according to claim
17, in which the polymeric additive is present in an
amount comprised within the range of from 0.6 to 4% by

weight.

LT
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1§O[err]C. 12. Additive according to claim1
characteri zed in that the reaction is carried out in an inert

5{- sol vent . 13. Additive according to ckaim12; -
characteri zed in that said inert solvent s aim neral pil
14. Solution for lubricating oils, containing from R 50 30%Db

i ght of the additive according to claim 10 1, with the balance to 19%
bei ng a sol vent - ext ender. 15. Solution for lubricating
oils according to claim14, in which the additive is contabg%d
in an anount conprised within the range of from 10 to 20%
wei ght, with the balance to 100 being the sanme m neral 15 oil as
used as the inert solvent for the preparation of t he sane
addi tive. 16. Conposition of lubrication oil, whi ch
conprises a major portion of mneral or sem synthetic oil and an
anount of the polyneric additive according 20 to claim 1, which
is effective as viscosity index i nprover, dispersant and pour
poi nt depressant agent. 17. Lubricating oil conposition
according to claim 16, in which the polynqﬁég gggbtive i's
present in an anount conprised within th f from0.4 to
6% by 25 wei ght. 18. Lubricating oil conposition
according to claim 17, in which the polyneric additive is
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Abstract

“ Oil-soluble polymer improving the viscosity index

of lubricating oils, endowed with dispersant properties

and capable of Lowering the pour point ('pour point

depressant'), obtained by means of a first step of

5 reaction between a polyolefinic copolymer and a mixture

of Cg-C2s alcohol (meth)acrylates and (meth)acrylic

acid and a second step of condensation of the so

modified copolymer with a polyamine.
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