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i scosity the i mvent: on ena es a lower-treat rate of di spersant Vi

nprover #oehepenpl oyed With a resulting decrease in-40 the |ow tenperature
i scosity peri?mpmamteAe'fd QWE’EG% Gﬁfhf’is?ﬁ'isa“mﬂl"gp ﬁ‘revgsnih'év @U?H?tﬁb'dbﬂcaﬂ:g :I:'H:O
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Der MANeNt4 S vebX &Y datt}{rgﬁt r1&$¢aﬁfeloﬂ4 53$he'3!5s BieIgived ﬁh’@deﬂ lndjdlﬁﬂﬁlshow that to
nj ect or t esdhiengthe ddszecitvdon vale thedorhiufationsoftheivdnkien require sinalEnameuntsipédismesdntivh
onj unct i onimgrever achide C&8 detferp@acedis mapstly iMRE¥d n | ubri cati ng conpositions
uch as netal detergent additives, extreme pressure additives, VI

NPr OVer S, pour poi nt depressants, anti-foam agents, rust |nh| biting -~
goents, anti-oxidants and corrosion inhibiting agents. The invention wll
now be described in nore detail though only by way of illustration with
rreference to the follow ng exanples and as illustrated in the acconpanying
drawi-ngs, i n which: 50 Figures 1 to 3 are graphs of kinematic viscosity
‘neasur ed at 100C (Kv 100 according to the nmethod described i.n ASTM D445)
dgai nst the concentration of dispersant VI -for various |ubricating

conposi tions of the invention with two |evel's of boron and for conparison
l'ubr i catlﬁgg conpositions using |lower |evels of boron; and Figures:4 and 5
show simTar graphs for conparative |ubricating corrp'osi tions containing no
55 dispersant VI inprover but instead VI inprovers with no dispersant
activity, illustrating that boron content gives no viscometric benefit.
Exanpl e 1_A lubricating conposition was prepared containing a major anmount
of a ninefal lubricating oil, 3.1 wt. 60 % of a detergent inhibitor

addi tive package conprising an oil solution of overbased nmagnesium

sul phonate, a zinc dialkyl dithiophosphate, a phenolic antioxidant and an
addi tional antioxidant, 0.3 wt. % of an ester based pour point depressant,
from10 t% 14 wt. % of various dispersant VI inprovers and dispersants wth
different levels of boron content at treat rates of 1.0 and 3.0 wt. % The
corrponents tested were:
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65 A" a polyi sobutenyl succinic anhydride (based on a polyi sobut enyl
radi cal of nolecular weight 950) 4 * EP O 167295 Bl reacted with
pol yet hyl ene am ne and bor tphhe boron content of the dispersant
i5-0.35 wt. %and the ni t_r%zgg 1?%2%8?3 1.58 wt. % B: a polyisobutenyl
susei ni ¢ anhydri de (based on a polyisabutenyl radical of nolecular weight
950) reacted with pol yethyl ene ani ne @nd_borated so that the boron content
of the dispersant is 2.0 wt. % and 5 Eth@ nitrogen content is 1.58 wt. %
The di spersant VI inprovers tested wege:©X: an oil solution of the product
of reacting an ethyl ene propyl eBe Fopdl yder (M W approxi mately 30, 000)
with mal ei ¢ anhydride in tthe¥pr8sehice®of®a free radical initi.ator and
pol yi sobut enyl succinic anhydri de subsequently treated with a pol yam ne and
finally a carboxylic acid; to Y: a_product simlar to Xin a |ower
viscosity diluent oil; and Z: a produdt simlar to X except that the
pol yi sobut enyl succini ¢ anhydride is 8m $ted and in the final step the
carboxylic acid is replaced by an al kgry® sul phonic acid. By way of
conpari son simlar conpositions8wefle Bre@ared replacing the di spersant VI
i nprover by i) a conventi dnaf VP i MprBve? conprising an ethyl ene propyl ene
copol yner wi thout any additional 15 functionality, referred to hereinafter
as "N'; and ii) a commercially availahle VI inprover, being a
pol ynmet hacrylate "Acryloid 702" (Regi&tered Tradenark) available from Rohm
and Haas Conpany hereinafter referredst o%¥as "P'. Kv 100 was neasured for
each fornmulation and the results are plo®ted in Figures 1-4. Figure 1 shows
the results for |ubricating congosfti 8@ns§containing di spersant VI inprover
X apd treat rates of 1 and 3™t S 9%20%0f ®each of di spersants A and B.
Figure 2 shows the results for simlar conpositions using dispersant Vi
i nprover Y, Figure 3 shows the results.for simlar conpositions using
di spersant VI inprover Z and Figure 4&hows the results for sinilar
conpositions replacing the di spersant &V by the conventional VI inprover N
Therefore, for each dispersant \§ inpgpv& two different |evels of -
di spersant treatnment weje test)e(s_ efEhani ™ two different |evels of boron
content, those conpositaons conti M ng dispersant Bin Figures 1 to 25 3.
are conpositions of thelinvention and in each case are to be conpared with
t he conventional conpositions containing the same treat rate of dispersant
A. The higherthe Kv 100 neasured the Bkt terthe result. However, Figures ]13
show that a significant inprovenent is?,ot;',t ai ned for each dispersant VI !
~inprover tested by increasing the bor ébntent according to the invention
at each ashl ess di spersant .trFathrae { e® ed.. Moreover, when using the
conventional VI inmprover N’(Flgite ) r P (Figure 5) no visconetric 30
i nprovenent is seen by increasing boron |evel for a given treat rate of
di spersant. Indeed in the case of VI inprover P (described in EP 0042270 in
conbination with a borated succini m dg of unspecified boron content),
i nereasing the boron content of the dispéfsant gives a slight decrease in
"viscosity, although this small differghc& may not be statistically
significant. 35 Exanple 2 D ﬁEeraargs A d&hd B were tested with dispersant
VI inmprover. Xin a fully f@ nul &ed | tbritating oil to determine the effect
of the additives on |ow tenperature performance as neasured in the cold
cranking sinmulator (CCS test as carried @t according to ASTM D2602). Each
dispersant was tested at levels of 2, 3 &d 4 wt. %and in each case they
were fornul ated together wist hsanfappropri.ate anmount of di spersant VI 40
inprover X to give a targef N 190 'al_yefbf 14.5. The results are given in
‘Table 1 and clearly show tEatEt.o:a i éYe 2 he desired Kv 100 value the
formul ati ons of the inventkormreguife\,s |l er amounts of dispersant VI
inprover and the CCS perfoEmaBces| sz g ketll y inproved. 45 50 55
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é_p 65 5  EP 0167295 Bl [err] 6 EP 0167 295 B1 dains 1.
C.=orrposr tion conprising a lubricating oil, an ashless di sper lm"l ﬂ“nﬂlmmﬂ",
\I east 0.5 wt. % boron (based o;ﬁm % i di spersant) *ané
d| spersant viscosity index inprov 1? r$ ating conposition cont ai ns
1230an I N arciameunt O;;.J at least 0.02 wt. % of the |ubricating conposition.
conmposi t i W,k atilg@bimBskiton cSrheHsMp 4 1ubkibathbif; Bn sdRRsAdpRi cSHisiMAY A dakt o.
cont ai ns f rgmegl béren 1&3&& fr?%ebﬂé‘r@ﬂﬁ;f %Pspﬁsdhﬁ@ﬁ%& ausmmaawuﬁtmnmxlmg?r@bﬁa wmclsw
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Revendications

—D

Ll

1. Composition lubrifiante, comprenant une huile lubrifiante, un dispersant sans cendres contenant au
50 moins 0,5% en poids de bore {sur la base du poids du dispersant} et un agent dlspersant améliorant l'indice
de viscosité, la composition lubrifiante contenant du bore en une quantité d’au moins 0,02% de son poids.
2. Composition suivant la revendication 1, dans laquelle le Cispersant sans cendres contient 13 10% en
poids de bore.
3. Composition suivant la revendication 1 ou la revendication 2, dans laquelle le dispersant sans
%  cendres est un anhydrlde polyisobutényl-succinique ayant réagi avec une polyéthyléneamine et traité
ensuite avec un composé de bore.
4. Composition suivant I'une quelconque des revendications 1 4 3, qui comprend 1 a 10% en poids du
dispersant sans cendres.
5. Composition suivant 'une quelconque des revendications 1 & 4, dans laquelle I'agent drspersant
60  amaéliorant I'indice de viscosité est un polymére d’'éthyléne avec une oléfine en C; & C,o ayant en outre réagi
] . soit par greffage de monoméres non saturés en C, & Cy contenant de l'azote, soit par greffage d'un acide
3 non saturé sur le squelette polymérique, puis réaction desdits groupes acide carboxyllque avec une amine,
: une hydroxyamine ou un alcool.
6. Composition suivant I'une quelconque des revendications 125, qux comprend 5 4 20% en poids de
65 ragent dispersant améliorant l'incide de viscosité.
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6. Zusannensetzung nach ei nem der Anspruche 1 bis 5, die 5 b
des Dispersions- mttel- V'sk05|tat5|ndexverbesserungsnlttel “ \ “““
Zusammenset zung nach ei nergpeg ¥875295cBe 1 b| s 6, die 0,05

Bor“enth3lt 8. Verwendung ei nes aschefrel S S ttel das
. ﬁgnjegt"éﬁ'TWﬂ“‘H' st "%"B’GF""(’EE"Z‘EFQé‘?’(eW"‘H‘Sé ée%' %"E 'e"ahfgg%{@ eé'rpgf‘% Rnittel s)
ent Ml Tt Qb RORB SR 'tg)ﬂ“lﬂarengﬁt%n% ht b Fltsdnﬁn&'ant‘i'ﬁdlce

m t &eeJ?sc érlsﬁig §C£2%§ ME@@F QA 2gént AgFeRant Sins &u%reeedsr%rfmmimsmm bt el _
ent puidst de Bordesue dbasatiu Pails Ye dSperpwd)i tion |ubrifiante, conprenant une huil e
lubrifiante, un dispersant sans cendres contenant au so mpins 0, 5% en poids
de bore (sur |a base du poids du dispersant) et un agent dispersant
aneliorant |'indice de viscosite, |a conposition lubrifiante contenant du
bere en une quantit6 d" au noins 0,02% de son poids. 2. Conposition suivant
| a revendication 1, dans |aquelle |e dispersant sans cendres contient 1 3
10% en poi ds de bore. 3. Conposition suivant |la revendication 1 ou la
revendi cati on 2, dans | aquel | e | e dispersant sans 55 cendres est un
aehydri de polylsobutenyl succi ni que ayant r6agi avec une polyethyleneanlne
et traite ensuite avec un conpose de bore. 4. Conposition suivant |'une
quel conque des revendications 1 A 3, qui conprend 1 A 10% en poids du

di spersant sans cendres. 5. Conposition suivant |'une quel conque des
rgvendications 1 A 4, dans laquelle |'agent dispersant 60 an6liorant

| "indice de viscosite est un polynere d' 6thyl ene avec une olefine en C3 A
C20 ayant en outre reagi soit par greffage de nononeres non satur6s en C4 A
C20 contenant de |'azote, soit par greffage d'un acide non sature sur le .
§gue1ette polynerlque puis reaction desdits groupes acide carboxylique
avec une am ne, une hydroxyam ne ou un alcool. 6. Conposition suivant |'une
qguel conque des revendications 1 A5, qui conprend 5 a 20% en poids de 65 i
I'agent di spersant antliorant |'incide de viscosite. 7 EP 0 167 295 B1

L , 1 S 7. Conposition suivant |'une quel conque des

r8vendi cations 1 a 6, qui contient 0,05 3 10% en poids de bore. 8.
Utilisation, dans des conpositions lubrifiantes conprenant un agent
di sper-sant ameliorant |'indice de viscosité de lubrifiants pour carter,
d' un agent di spersant sans cendres contenant au noins 0,5%en 5 poids de
bBre (sur |la base du poids de dispersant). 10 t5 20 25 30 35 40 451 50 55
60 65 8
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