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Sglth-dlscloses as oil additives esters of
polyisobutenylsuccinic acids which are obtained by
reaction of polyisobutenylsuccinic acids with a polyol,
e.g. pentaerythritol. These products have become
established as diepersant additives for lubficating
oils, being of the dispersant type often being referred
to as "ashless" because of the absence of a metal |
component.

It has now surprisingly been found that by using a
particular class of polyols it: :is possible to prepare
polyolefln—substltuted dlcarboxyllc acid or anhydride
ester derivatives as addltlves for lubricating oils
having improved dlspersancy properties when compared
with the conventional ester derivatives described )
hereinabove. C

Accordingly,sﬁhe present invention relates to a
polyolefin—substituted dicarboxylic acid or anhydride
ester derivative, useful as dispersant additive in
lubricating oil compositions, having an ester group
derived from a polyethef polyol.

The polyether polyols may be prepared by the
established reaction of one or more alkylene'oxides
e.qg. 'ethyiene oxide, propylene oxide, styrene oxide or
eplchlorohydrln with an alkane polyol for instance an

alkylene diol or polyalkylene polyol.

5

di sper,sancy properties

- REPLACED SHEETS SG
\ . .
hf Description

- This Sheet Has Been Rep yx Claim{s)  :paged ... iopaged ¥

&
S i3 Drrawing '?{ 3y p<gvd ........ to paged ....
5 BATE OF PT

: Pf’mcd ""* 1o paged ‘.




pol yol ef i n-substituted di carboxylic acid or anhydride ester
derivative, useful as dispermant additive in 25 | ubricating oi
eonposi tions, having an ester group derived froma pol yet her
pol yol , which acid or anhydride is derived froman al pha-beta

ol efinically unsaturated dicarboxylic acia,zéhhydride or ester, and which
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30 ydroxy groy ol yo
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10 glycerol. Especially preferred is sorbitol. The
polyether polyols in accordance with the present
invention may comprise one or more aromatic groups.

The alkylene diols or polyalkylene polyols may

suitably be mixed with an amine, prior to their
15 reaction with one or more alkylene oxides.

Suitable amines comprise amino-alcohols,
polyoxyalkylene polyamines and hydroxyamines.
Preferably, the amine is an amino-alcohol.

The polyolefin-substituted dicarboxylic acid or

20 anhydride ester derivative is suitably prepared by
reacting a polyolefin-substituted dicarboxylic acid or
anhydride with a polyether polyol as described
hereinbefore. It will be clear that such a polyether
polyol comprises at least three alkoxy groups and at

25 least three hydroxy groups.

The polyolefin-substituted dicarboxylic acid is
preferably derived by reacting an alpha-beta
unsaturated dicarboxylic acid with a polyolefin,
suitably a homopolymer or copolymer of one or more

30 olefin monomers having 2 to 16, preferably from 2 to 6,
carbon atoms. The copolymers include random, block and
tapered copolymers. Suitable monomers include ethene,
propene, butenes, isobutene, pentenes, octenes, and
also diolefins such as butadiene and isoprene. If a

35 diene is used as monomer the resulting polymer is _
preferably hydrogenated to saturate at least 90% of,
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preferred is sorbitol. The polyether polyols in accordance with 10 the
_presen invention may conprise one or nore aromatic groups. The

pol yal kyl ene polyols may sui tably be mixed with an am ne, prior to
their reaction with one or nore al kyl ene oxi des. Sui tabl e a am nes
conpri se am no-al cohol s, pol yoxyal k | ene® pol yani nes and hydr oxyam nes. 15
Pref erably th%&%nﬁréﬁeﬁﬁbw Qﬁb@kﬁﬂh%lly all, Thasaelyalteld mondest i tut ed
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10 incorporated by reference.

The polyolefin'substituent may derive from any
atactic propylene oligomer. Suitably, the polyolefin
substituent is derived from the atactic polypropylene
as described and claimed in EP-B-0490454 which document

15 is hereby fully incorporated by reference.

Thus, suitably the alkenyl-substituted dicarboxylic
acid or anhydride ester derivative has a polyolefin '
substituent derived from an atactic propylene oligomer
substantially of the formula

20 CH3 CH3
| | (1)
H- (CH-CHj) n,—~C=CH>
where n is in the range 15 to 120, having number
average molecular weight (My) in the range 700 to 5000,
- 25 and molar ratio dicarboxylic acid or anhydride
moieties : atactic propylene oligomer in the range 1:1
to 2:1. The number average molecular weight (Mp) of
the polyolefin substituent is suitably not greater than
5000, since molecular weights above 5000 can give
30 handling problems in the reaction due to the viscosity
levels. To reduce the risk of problems the number
average molecular weight is preferably below 3000 but
above 700 since low molecular products tend to be less
effective as dispersants. More preferably, M, is in the
35 range 900 to 2500.
The number average molecular weight (Mp) can easily



Tas3- more preferably substantially all, unsaturated bonds. It is

especially preferred to use polyolefin substituents derived from

pol yi sobutyl ene or (atactic) pol ypropyl ene. 5 The pol yol efin
sSubstituent may derive from any pol yi sobut yl ene. Sui t abl e
pol yi sobut yl ene substituents include those4 - di sclosed in for instance

GB- A- 981850, 7
hereby fully %édﬁ%ﬁp;ﬁﬁ b&’ by dﬁ}e%&@%ﬁ%&% m% nare
substi t uent napemmean;qnwﬂhngmatogranhxuwm&h;ﬁakghnﬁR9Qﬂ| rﬁhe Suitably,

the pol yol ef i npo1ymeUbsld tieNt e AfSra@thid LBy e kL1 P& yi oglyé ene
as descri bed and clalned I n EP-B-0490454 whi ch docunent 15 I s hereby

fully |ncorporéﬂéﬁ by reference. Thus, suitably the
ﬁl kenyl - Isublst } tut edhd arilyhtylaverage mudietulrammveidtitde(Met eramealsat i ve
as a polyole

ol i goner m&%ﬁﬁﬁq}st Uye[‘qt?eld]&,L%I‘h{fﬁd%é{og}mr{}{‘ro%a%géfamPg{-lﬁé‘?s in the
range 15 to 12@udtdwenty Mypher which averaageamire vindicatiigry the)width he
range 700 to 5QQ0,, 35 ,1ad vf@.lcﬁft r@ld Q- A XV e A5 s %Wéiiﬁéje

from 1.5 to 4.0.

10 The dicarboxylic acid is suitably derived from an
alpha-beta unsaturated dicarboxylic acid, anhydride or
ester, such as maleic, fumaric, itaconic, etc.; maleic
acid and anhydride being particularly preferred, in
which case the dicarboxylic acid grouping in the

15 present product is thus a succinic acid derivative.

Preferably, the polyolefin-succinic type
derivatives in accordance with the present invention
have a molar equivalent ratio of succinic groups to
polyolefin groups of below 1.3:1. Such derivatives show

20 particularly useful properties, ihcluding a reduced
level of interaction with other additives normally
present in lubricating oil packages, and moreover give
good results in the more severe engine test VE.
Preferably, the molar equivalent ratio of dicarboxylic

25 acid producing groups to polyolefin groups is between
1:1 and 1.3:1.

It should be understood that for the purposes of
the present invention the "molar equiValent ratio" is
the molar ratio in the actual product of dicarboxylic

30 acid or anhydride groupings to equivalents of
polyolefin substituent. The molar equivalent ratio (r)
can be easily calculated by the following expression:

35 (20xAM - AVx96)
in which:
—_—
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fieties : atactic propyl ene oligomer in the range 1:1 to 2:1. The
nunber average nol ecul ar weight (Merr]) of t he pol yol efin substituent
iss suitably not greater than 5000, since nol ecul ar wei ghts above 5000

can give 30 handl i ng problens in the reactlon due to the viscosity
| evel s. To reduce the risk of problens t ied nunber aver age nol ecul ar

vei ght is prefgyabl Nuﬁ@e(i'wa%% Uholecul%@%lm VN&hed Y1 1eUlAr
products tend t be_| ess tive as dls%ﬁrsants More, preferably, M

is in the 35 ang&<d6o ved 55@5 e reactippe nol ecul ar
wei ght (M) caRMeasBlctive matter in the reactlba.@ﬁtennkﬂqénby vapour
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Merriw Merr which I's a neaSure ng the
nmol ecul ar welgﬁhed?@%rlbutlon suitably has a val ue fron11.5
to 4.0. : The molar ratio of dicarboxylic acid or anhydride
groups to polyether polyol groups in the derivatives of
10 the present invention is suitably in the range 0.5:1 to

10:1, preferably in the range 0.6:1 to 3:1, more
preferably 0.8:1 to 2.2:1.
In accordance with the present invention, the

polyolefin-substituted dicarboxylic or anhydride

15 derivatives of the invention may be prepared by a
process which comprises reacting a polyolefin-
substituted dicarboxylic or anhydride as defined
hereinabove with a polyether polyol.

The molar ratio of polyolefin-substituted

20 dicarboxylic acid or anhydride to polyether polyol used
in the present process may vary between wide limits.
Suitably, the molar ratio of polyolefin-substituted
dicarboxylic acid or anhydride to polyether polyol is
in the range 0.5:1 to 10:1, preferably 0.6:1 to 3:1,

25 more preferably 0.8:1 to 2.2:1. The reaction
temperature may also vary between wide limits with
reaction temperatures in the range 150 to 250 °C being
suitable and in the range 180 to 210 °C being preferred.
The reaction time may also vary between wide limits

30 with reaction times in the range 6 to 30 hours being
suitable and in the range 18 to 24 hours being
preferred. A solvent may be present in the reaction
mixture. Suitable examples of solvents include
hydrocarbons e.g. xylene, toluene and mineral oil;

35 ethers e.g. diphenylether; ketones; and chlorobenzene.
An esterification catalyst may alsc be added.



“Fhe di carboxylic acid is suitably derived from an al pha- bet a
_blefinically unsaturated di carboxylic acid, anhydride or ester, such as

fna!eic, fumaric, itaconic, etc.; maleic acid and anhydride
belng particularly preferred, in which case the dicarboxylic acid grouping
in the present product is thus a stctinic acid derivative.

Preferably, Fhﬁoﬂ@éﬁ?h@ﬁh@'éHEEE@EQcB%@%n catalysts ma§€beValsed®s in
accordance with the present i nvention have_a no?éggﬁ I val.ent ratio of
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e Bl P o RORY bl CyR0e Bokda, B S ge dapioe to_
be easil yocal cahnyaedilgst hayf bkl prepgredpaessirding] ¢or stablished
procedures from an alkene of required molecular weight
and an appropriate amount of the dicarboxylic acid or
anhydride. Thus, the polyolefin may be contacted with
for instance maleic acid or anhydride at a temperature

15 of 140 to 220 °C, optionally in the presence of _
chlorine, e.g. as described in e.g. GB-A-949981. The
proportions of polyolefin and maleic anhydride and also
chlorine, when used, are selected so as to yield the
desired MALA/polyolefin ratio in the final product.

20 Another method for the preparation of polyolefin-
substituted succinic anhydride is described in
US-A-3172892, according to which a halogenated, in
particular chlorinated, polyolefin is reacted with
maleic anhydride.

25 From e.g. NL-A-7412057 it is known to prepare
hydrocarbon-substituted succinic anhydride by thermally
reacting a polyolefin with maleic anhydride, a
-procedure which may be combined with that of
GB-A-949981, as is illustrated in GB-A~-1440219 and

30 GB-A-1543627. The products prepared in this way
include compounds in which the polyolefin chain is
connected to the alpha and/or beta carbon atoms of the
succinic group.

The polyolefin-substituted dicarboxylic acid or

35 anhydride derivatives of the present invention find

their prime application as additives for lubricating



5- Mh = Nunber average nol ecul ar wei ght of the polyolefin AV =
Acid val ue of the reaction product (mol/g) AM = Active matter in the
reaction product (%n "Active matter" denotes polyol efins bearing
carboxylic 5 acid groupings, fromwhich it will be understood that

t he unreacted nonpol ar pol yol efins do not~cbrtribute to the AM

The nolar ratiosef @bﬁﬁb@@%lbh% agh ¢heughnindy 88y be iHIHDaERP!iHLt her
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0.5:1 to 10:1, pref@Pﬁbié ElﬁailPS 91 ugsd HDPHCBrGPEP8§P$19n§ Fao

2.2:1. The reabéki natural,tatperalude syyxthlemcvahyoh&t;\m(anmtd&dn mts
with rea“i&ﬂrié&?‘iﬁat 188 1Rch08e" aR9Gat o AnkOvar ke G11¥,n9

such as castor oil. Mineral oils-.comprise the
lubricating o0il fractions derived from crude oils, coal
or shale, which fractions may have been subjected to

15 certain treatments such as clay-acid, solvent or
hydrogenation treatments. Synthetic lubricating oils
include synthetic polymers of hydrocarbons, modified
alkylene oxide polymers, and ester lubricants, which
are known in the art. These lubricating oils are

20 preferably crankcase lubricating oils for spark-
ignition and compression-ignition engines, but include
also hydraulic lubricants, metal-working fluids and
automatic transmission fluids. The lubricating oil
composition in accordance with the present invention

25 may contain various other additives, known in the art,
such as viscosity index improvers, e.g. linear or star-
shaped polymers of a diene such as isoprene or
butadiene, or a copolymer of such a diene with
optionally substituted styrene. These copolymers are

30 suitably block copolymers and are preferably
hydrogenated to such an extent as to saturate most of
the olefinic unsaturation. Other suitable additives
include dispersant V.I. improvers such as those based
on block copolymers, or polymethacrylates, extreme

35 pressure/anti-wear additives such as zinc or sodium
dithiophosphates, anti-oxidants, friction modifiers or



suitable and in the range 180 to 210 [err] C being preferred. The
reaction tinme may also vary between wide [imts 30 wWth reaction tinmes in

‘t.he range 6 to 30 hours being suitable and in the range 18 to 24 hours
bei ng preferred. A solvent may be present in the reaction

m xture. Suitable exanples of solvents inmcléude hydr ocar bons e. g.

xyl ene, tol uengngingh ot Alnhl: adber éﬁ9§r§u8h9asdeQﬁQT£é§ther ket ones;
and chl or obenzene. An esteéer] |on cat al so be added.
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prepared accor ddrRpent ebnednt soredis SUlm}ObEcheBate@rﬂpﬁnbhﬂzéhegoan
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Such concentrate generally comprises a lubricating oil

10 as solvent/diluent and one or more additives in a
concentrated form. Hence, the present invention further
provides a lubricating oil concentrate comprising a
lubricating o0il and a polyolefin-substituted
dicarboxylic acid or anhydride derivative as decribed

15 hereinabove, in an amount of 10 to 80%w based on the
total concentrate.

The invention will now be illustrated by means of
the following Examples.
Example 1 _

20 An atactic propylene oligomer (APO) (Mn 1125) was
prepared by a method analogous to that disclosed in
Examples 1 to 4 of EP-B-0490454. The atactic propylene
oligomer (700 g, 0.62 mol) and maleic anhydride (MALA)
(183 g, 1.86 mol) were heated heated together at reflux

25 temperature (200 °C) in a glass reactor equipped with
baffles, turbine stirrer, reflux condenser, nitrogen
inlet, temperature probe and electrical heating mantle
for 24 hours. Unreacted MALA was removed by vacuum
distillation. The residue was then allowed to cool to

30 ambient temperature (20 °C), diluted with heptane to
about 50% w and insoluble matter was removed by
filtration. The heptane was then evaporated off
yvielding a clear, light yellow viscous liquid product
(710 g) which was found to have active matter content

35 of 95.4 %w and acid value 1.89 milli-equivalents/g

| (meq/g) . This analysis data indicates a succination



énhydride. Thus, the polyolefin may be contacted with for instance
mal eic acid or anhydride at a tenperature 15 of 140 to 220 [err]C,

aptionally in the presence of chlorine, e.g. as described in e.qg.

GB- A-949981. The proportions of polyolefin and mal ei c anhydri de and

al so chlorine, when used, are selected®so as to yield the desired
N“LA/polyolef'nraﬁiboo;nltbg 4 gt RAPAYCH, 12Bropfighieh1qgbhad for the
preparation of poly i n- substltute8 P I ¢ anh de is described
in  US A-3172898cti¥eomatkgrt 6onkeRk Haﬁaﬁ6§§ﬁ§#§§d éw separg&dnidcul ar

chlorinated, poiyeteive meteeashedrvht Bhe desiBkd8i 6cehl¥dmbdeer?on an
Frome.g. NL-A-7412057 it is kno to gregar . hégéocarbon sub%tltuted
succi ni ¢ anhydr #HenHH1 MePHA ARy COlumn, U5t gnélﬁtﬁgﬂy £EN 3R EAYRR e ¢
anhydri de, 5a (AMPr 802pur Acilli vhlueywhe detrbrméded bly pbaénuﬁometrlc
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acid or 35 anhydride derjvatives of the present invention fin their

prine applicati®hveR HdTePieslfor |ubricating

10 Example 2
A mixture of 2.5 kg (2.66 mol) polyisobutylene

(PIB) (Mn 950) and 391 g (3.99 mol) of maleic anhydride
(MALA), yielding a molar ratio of maleic anhydride to
polyisobutylene of 1.5:1, was heated to 235 °C over 4

15 hours. The excess maleic anhydride was removed by
evaporation under reduced pressure yielding a product
which was found to have active matter content of
67.8 %w and acid value 1.52 milli-equivalents/g
(meqg/g) . This analysis data indicates a succination

20 ratio of 1.2:1 mol MALA/ mol polyisobutylene.
Results are given in Table 1.
Example 3

An atactic propylene oligomer (APO) (Mn 835) was

prepared as described in Example 1. The atactic

25 propylene oligomer obtained (21.37 kg, 25.2 mol) and
maleic anhydride (MALA) (4.63 kg, 47.2 mol) were heated
together at reflux temperature (225 °C) in a glass
reactor equipped with baffles, turbine stirrer, reflux
condenser, nitrogen inlet, temperature probe and

30 electrical heating mantle for 4 hours. Unreacted MALA
was removed by vacuum distillation. The residue was
then allowed to cool to ambient temperature (20 °C),
diluted with heptane to about 50% w and insoluble
matter was removed by filtration. The heptane was then

35 evaporated off yielding a clear, light yellow wviscous
liquid product (25 kg) which was found to have active



=T oi | conpositions, although they may be incorporated in

_hydrocarbon fuels such as gasolines. Accordingly, the present
invention further provides a lubricating oil composition which
conprises a nmajor 5 proportion (nmore than 50%w) of a lubricating oil and
a m nor proportion, preferably front0lQ to | 0%, especially 0.5

to 5%, Dbased %é@&t%ﬂ?&g@#ﬂ'mw and 2614 delhyaiiye gsideli ned

her ei nabove. ricating oll used_1n_such coppgositions can 10
be natural, ni reaaivakerisfsetned/ ) or Tyl anglyshs data 1uP+FREePNG oil s

i ncl ude ani mal @ MegeiER! LaPid Sof 1.14 SUGHo BSMABAS Ofio Di propyDenal oils

conprise the | ubricating oil fractions derived fromcrude oils, coa
or shale, whicP¥¥3R%M¢%Hns may have been subjected to 15 certain
t reat ment ss suclEas@nsl@y4 aci d, sol vent or hydrogenation treatments.

Synthetic |ubricatl olls d rocar bons,
nodi fi ed al kylzg ’83(11“6% %%I%/%g § ? df%g? if ﬁ‘gj‘ Can?uf’{/%\%?{g are
known in the aftPIEheﬁﬁnIZ@#@baam®g26¢$SGa(@ 29 mob)e¢§rm@l§l@rankcase

| ubricating 0|I5h%g) ), § i &2 gnﬂofggpf§§§bogflﬁglgign engi nes,
but include draulic Iu |can s, netal -worki fluids and

aut omati ¢ tran§#ﬂ§@¢%¢d¢Itﬁcﬁplﬂ?ﬁpbﬂﬁﬂl%%?lﬂﬁ i P:ls wa oﬂ%ﬁg?ngﬂ in

accordancgow t FQZ@@doroe;%q—nts IO @h@%xcésay s iat fhnh:ydﬂwe abder
additi ves, known in t

linear or star remove@%g %V?B‘PW%H O‘Fg‘ie%: i%‘gglg%%hpggse%(g%g%ﬂéfgf"hge- ’
a product which was found to have active matter content
of 63.2 %w and acid value 0.567 milli-equivalents/g |
(meqg/g). This analysis data indicates a succination
15 ratio of 1.24:1 mol MALA/ mol polyisobutylene.
Results are given in Table 1.
Example 5
The APO-MALA product (150 g (0.14 mol) obtained in
Example 1 was then heated to 130 °C in a similar glass
20 reactor as mentioned above, after which a propoxylated
Sorbitol/glycerol mixture (weight ratio 54:46) (70.5 g,
0.17 mol) was added in portions over time. The
resultant reaction mixture was then heated at 200 °C for
20 hours. The water formed during the reaction was
25 removed by a Dean and Stark apparatus. The product so
obtained was a clear dispersant which was found to have
active matter content of 95.6 %w and acid value 0.09
milli-equivalents/g (meq/g). This analysis data
indicates an esterification ratio of 1:1.21 mol APO-
30 MALA/ mol propoxylated Sorbitol/glycerol. Results are
given in Table 1.
Example 6 |
The PIB-MALA product (1 kg, 0.6 mol) obtained in
" Example 2 was subjected to a similar process as
35 described in Example 5, except that 258 g (0.63 mol) of
a propoxylated Sorbitol/glycerol mixture was used. The



Bbut adi ene, or a copolyner of such a diene with optionally substituted
styrene. These copolyners are 30 sui tably bl ock copolyners and are
preferably hydrogenated to such an extent as to saturate nost of

the ol efinic unsaturation. Oher suitable additives i ncl ude di spersant
V.l. inprovers such as those based ornibl-ock copol yners, or

I h I 5 h '
b Soaium - et ST R A LB AR i o B
- 8- met al -tooftaaieni agt dee anates cortents phefatesyw and s«uithmbues
al kyl sal i cyl at gp, 10 ﬂ%?ﬂ#iﬁﬁﬁﬁéﬁieﬁ%é/§” /gWW“fﬂhékﬁﬁﬁ%ﬁﬁﬁé &@%ﬁe

over based. osition according to

catin
present invent ildﬁilﬁ%?st%(@}l%ﬁe%ﬁgﬁﬁ%%yr%ﬁ%eq bxl.05 mél PIBny
lubricating ol |MPQQWDQ§$JII ORGP £ S S&ﬁf@l/glycﬁéwpntmmﬁﬂél Qﬂel s

suitably prepared additives concentrate into the
| ubricating base IY %pq”§géh concentrate generally conprises a

| ubri cati ng oi [ExdHmpleas’ sol vent/diluent and one or nore additives in a

copcent rated Torm NG MIGEEIEHC MUY 4, 9190Pmo1) oltRHALES @
| ubricating oil concentra e conprisin
in Example 2 was subjected to a similar process as

10 described in Example 5, except that 282 g (0.451 mol)
propoxylated Sorbitol was used instead of the
propoxylated Sorbitol/glycerol mixture. The product
obtained was a clear dispersant which was found to have
active matter content of 63.0 %w and acid value 0.11

15 milli-equivalents/g (meq/g). This analysis data
indicates an esterification ratio of 1:0.755 mol PIB-
MALA/mol Sorbitol. Results are given in Table 1.

Example 8
The PIB-MALA product (1200 g, 0.293 mol) obtained
20 in Example 4 was subjected to a similar process as

described in Example 5, except that 159 g (0.254 mol)
propoxylated Sorbitol was used instead of the
propoxylated Sorbitol-/glycerol mixture. The product
obtained was a clear dispersant which was found to have

25 active matter content of 62.6 $w and acid value 0.05

-milli-equivalents/g (meq/g). This analysis data
indicates an esterification ratio of 1:0.868 mol PIB-
MALA/mol Sorbitol. Results are given in Table 1.
Example 9 (Comparative)

30 The APO-MALA product (51.55 g, 0.62 mol) obtained
in Example 3, HVI 60 oil (47 g} and pentaerythritol
(PENTA) (10.94 g, 0.08 mol) were heated in an autoclave
at 200°C for 12 hours. The product so obtained was a
clear dispersant which was found to have active matter

35 content of 50.0 %w and acid value 0.08 milli-
equivalents/g (meq/g). This analysis data indicates an



I-ubricating oil and a pol yol efi n-substituted di carboxylic acid or
anhydride derivative as decribed 15 her ei nabove, in an anmount of 10 to
80%w based on the total concentrate. The invention will now
be illustrated by neans of the foll ow ng Exanpl es. Example 1 20
An atactic propyl ene oligoner (APO (M 412%5)- was prepared by a nethod
anal ogous to t ' | . C - 049 The
atactic propyl ggénetéjffﬂ%ﬁg%ﬂﬁen?afﬁ%o%?{%ig I#r%# ;)Ag% mal éﬁgggngélg?%de

( MALA) (18%eg1lus seremydverrin nBabkel heat ed toget her at reflux 25

tenperature (2G8dms1d Qo (comPhASEivEpct or equipped with baffl es,

turbine stirrer; ondenser, n|troaen i nlet, tenperature probe
and el ectrical heatTHy FERTALA Produgt 2kl b s3I/ Uhr @6 1Rl et adaedenpyed
by vacuums ih fatdrsité 0n. addiepéesa st vasté hem Bl ToWed ¢ 00860holp 30
anbi ent tenperature O.éerr C%% di Iut.efl W t h he$)t ane_lcﬁ]o . &bout 50% w
and i nsol ubl e mlfeerélg%% ‘?%‘?F})v 3ysimilayiprocess £s FesHetReAe has t hen
evapor at ed of f Example & diThe pddact dbigdinegd|wasy &i sreas dispedsanbduct
(710 g) which 3@5. ynd t nf}y ' f t f 95.4 %v and
acid value 1.8 mcﬁ)i -equflj?/a e%@/ﬁ%&\)’ee é,@%lni%/l%@%i%&g%%?t;s?g dat a
i ndi cat es a sud +#at§vwreand acid value 0.08 milli-equivalents/g
10 (meqg/g) . This analysis data indicates an esterification
' ratio of 1:1.3 mol PIB-MALA/ mol PENTA. Results are
given in Table 1.
Example 11 (Comparative) _
The APO-MALA product (100 g, 0.094 mol) obtained in
15 Example 3 and 0.5 $w p-toluene sulphonic acid were.

subjected to a similar process as described in Example
5, except that Cellosolve (16.8 g, 0.187 mol) was used
instead of the propoxylated Sorbitol/glycerol mixture,
and a temperature was applied of 160°C for 16 hours. The
20 product obtained was a clear dispersant which was found
to have active matter content of 79.5 $w and acid value
0.11 milli-equivalents/g (meq/g). This analysis data
indicates an esterification ratio of 1:2 mol PIB-MALA/
mol Cellosolve. Results are given in Table 1.
25 Example 12 (Comparative)
The PIB-MALA product (100 g, 0.055 mol) obtained in
Example 2 and 0.5 %w p—-toluenesulphonic acid were

subjected to a similar process as described in Example
5, except that Cellosolve (9.9 g, 0.11 mol), was used

30 instead of the propoxylated Sorbitol/glycerol mixture,
and a temperature was applied of 160°C for 18 hours. The
product obtained was a clear dispersant which was found
to have active matter content of 66.7 $w and acid value
0.08 milli-equivalents/g (meq/g). This analysis data

35 indicates an esterification ratio of 1:2 mol PIB-MALA/
mol Cellosolve. Results are given in Table 1.



-9: ratio of 1.23:1 nol MALA/ nol propyl ene oligoner. Active

_matter content was determ ned by separating I nactive material from
the desired active matter on an al um ni um oxi de col umm usi ng di et hyl
ether as eluant 5 (AMS 807). Acid value was determ ned by
potentionetric titration with aqueosud3potassi um hydroxi de of a wei ghed

amount of prodg mghgsqbvq@oh@a§akgb@§ne/nethyl et hyl
ket one/t - but an ater—m xture (SMs 2 46%. Result% gre iven jn _Table
1. 10 Exanpl e 2 The APO-MALA prapucss (308 gg L2984 morly [5’3%3?1 Yt ene

(PI :321_ (Mh 950|) EaBep3 @l 39 faha- I%532_5m%lw) Hpgg:o!lgleﬁie‘suaphmiodec_id wereVALA) .
yielding a nolar_ ratio of maleic.anhydride to i u

1.5:1, was heatBRIEGTeSs toerr Fé“‘&@@rry?rfgesshgﬁr g.esf%g%gggls%@ceo
anhydri de swas Benmewedplty that Cardidodt i(@%.dnder Or.d@Ucadlr edsunised el ding a
pr oduct a1l S IV ten RAcHo10%m 3 7. 8 %w
and acid val u\é\qﬁ’%gf\gﬁaﬁ P{flc)l&gl%u&)vglt&g%&%%g d %ofi?star%%;/gl Thi s lafg]nzilxytsﬁrsédat a

i ndi cates a sueodnat tempegaturg: Wgsopprplied @f| 1 E £a5 LhohprEshutrene.
Results are gi yeRqiptTapt@ihed was BX@MRa® Aispersant Ahidhaclds foaryl ene
ol i gomer (APO) ~ (M 835) was pr epar ed §§o%§%§rbb§%,|n aque %: The
atactic 25  pEBpPR¥Re aGtiySmBRtEBTraiCRRF SRS O37 Sky,> 2 2I3Cihd 8-1ue

mal ei ¢ anfpydri de 1aVREA)L iCeqtd viedents/g nalely/\gor.e Theiat @athalysis alpdtaner at
reflux tenpera&ghgcg%%% g%'é%f%f¥f§%%tion ratio of 1:2 mol PIB—MALA/

mol Carbitol. Results are given in Table 1.

Example 14 (Comparative)
The PIB-MALA product (100 g, 0.055 mol) obtained in
15 Example 2 and 0.5 %w p-toluenesulphonic acid were

subjected to a similar process as described in Example
5, except that Carbitol (14.7 g, 0.11 mol) was used
instead of the propoxylated Sorbitol/glycercl mixture,
and a temperature was applied of 200°C for 18 hours. The
20 product obtained was a clear dispersant which was found
to have active matter conteht of 68.3 %w and acid value
0.15 milli-equivalents/g (meq/g). This analysis data
indicates an esterification ratio of 1:2 mol PIB-MALA/
mol Carbitol. Results are given in Table 1.
25 Example 15 (Comparative)
The PIB-MALA product (100 g, 0.022 mol) obtained in
Example 4 and 0.5 %w p-toluenesulphonic acid were

subjected to a similar process as described in Example
5, except that Cellosolve (3.9 g, 0.044 mol) was used

30 instead of the propoxylated Sorbitol/glycerol mixture,
and a temperature was applied of 180°C for 18 hours. The
product obtained was a clear dispersant which was found
to have active matter content of 66.2 %w and acid value
0.12 milli-equivalents/g (meq/g). This analysis data

35 indicates an esterification ratio of 1:2 mol PIB-MALA/
mol Cellosolve. Results are given in Table 1.



reactor equipped with baffles, turbine stirrer, reflux condenser,
.hitrogen inlet, tenperature probe and 30 el ectrical heating mantle for 4
hours. Unreacted MALA was renoved by vacuumdistillation. The residue
was then allowed to cool to anmbient tenperature (20 O, di |l uted
wi th heptane to about 50% w and insol ublel4 - nmatter was renoved by

filtration. Th gRhane n. evaporated off yielding a clear,
| i ght yeIIOM/vgégegég——qu?Fh %ﬁa%?g.dct 25 kg) which was found to have

active The PIB-MALA product (100 g, 01§22 mol) phtadmedbnient of

77.9 % and ackﬁgﬁli‘)'l'ée 4184 8.9 igw p-tolRHesH 1PN it @Y Werelhi s
anal ysis data 1 ndicates a succination ratio of 1.14:1 .nol_ MAL nol

. |
propyl ene sgbigeked to a sigudieg process as Mefck ot FBHEP Q. 112
mol ) pol yissobusyl %Ek@eFt thiak! Barb¥tod64®). sarg 27.08 49 mdl)2&amlysed nmal ei ¢

anhydride (NMALA), viel di | ti.o of. mal.ei J

pol yi sobut yl ené}lgﬁ:g?%s:olf?%\ﬂ%s r!’rqug)[oé‘&qtag%fg So%.?oﬁgrq,]]yé e?\%?/q@)ﬁ%ﬂ}rés)’. The
excess nal ei c ankydr itémpramture wasnappd iled efa@HOACi Saruddehobagucdde
pressure yiel diog gt oB RGN wadiaCl1WaS (RU AR 14 IWds MBS ied

cont ent

to have active matter content of 66.9 %w and acid value

10 0.08 milli-equivalents/g (meq/g). This analysis data
indicates an esterification ratio of 1:2 mol PIB-MALA/
mol Carbitol. Results are given in Table 1.

Example 17
The products of Examples 5 to 16 were each diluted
15 to an active matter content of 50%w by addition of "HVI

60" base oil (a bright and clear high viscosity index
base oil having viscosity at 100 °C 4.4 to 4.9 mmZ2/s
(ASTM D 2270)). The resulting concentrates were then
_ tested as follows:
20 Carbon Black Dispersancy Test (CBDT) (British Rail
publication BR 669 : 1984)

Samples of a SAE 15W40 Middle East lubricating oil
containing a commercial package of a zinc
dialkyldithiophosphate, an overbased calcium alkyl

25 salicylate and VI improver, were modified by
incorporation of concentrate to give oils containing
the products of Examples 5 to 16 at a concentration of
18w active matter. 3%w of carbon black was then added

to each o0il and (pércentage) increase in kinematic
30 viscosity at 60 °C was determined using an Ubbelohde
viscometer. A low result is an indication for less
sludge forming in engines and indicates therefore good
dispersancy performance.
The results are shown in Table 2. It will be clear
35 from Table 2 that the composition according to the
present invention (Examples 5 to 8) performs much more



of 63.2 %wv and acid value 0.567 mlli-equivalents/g (nmeg/g). This
.anal ysis data indicates a succination 15 ratio of 1.24:1 nol MALA/ nol

pol yi sobut yl ene. Results are given in Table 1. Exanpl e 5

The APO- MALA product (150 g (0.14 nol) obtained in Exanmple 1 was then
heated to 130 [err]Cin a sinmilar glass 2013 Teactor as nentioned above,

af ter \Ahichapar ol O £ Gy S el 1 TS 8e (YGE NG BhEO
54:46) (70.5 g, %D‘f an% %c;dﬁ %%orﬂons&o%r 8‘6{: é%ﬁe

resul tant reacﬁQﬂPQn@&L#Q?VE%§$¢R#1*R%ﬁ&%ﬂ%n @@Gﬂﬁ%??(?f%@ "T6) . 20 hours
The water fornmed during the reaction was 25 renmoved by a Dean and Stark

appar atus. The product so obt ai ned_w; a cl ear dispersant which was
found to have active matter contenf® .6 %v and acid value 0.09
nilli-equivalents/g (meg/g). This analysis_data i ndi cates an
esterificatiofr o’r 11 Zé ol APO-T30 VACAT o glrlggoxy[at 3% ]
Sorbitol/glyc ro %@glt g|v<=n|n}‘f;§‘6f/el vaag
el deeaiich Tkt - Vi v 2P L A
%ﬁg g (0.63 1) of1 prog%{%Iated Sorbhggblglyc=rol n&§&ggi was used.

2 67.8 1.52 1.20:1

3 77.9 1.82 1.14:1

4 63.2 0.567 1.24:1

5 95.6 - 0.09 1.21:1

6 65.1 0.13 1.05:1

7 63.0 0.11 0.755:1

8 62.6 0.05 0.868:1

9 1 50.0 0.08 1.3:1

10 67.2 0.08 . 1.3:1

11 79.5 0.11 2.0:1

12 66.7 0.08 2.0:1

13 81.3 0.14 2.0:1

14 68.3 0.15 2.0:1

15 66.2 0.12 2.0:1

16 66.9 0.08 2.0:1




‘product obtained was a cl ear dispersant which was found

matter content of 65.1 %w

(meg/g). This analysis data

1:1.05 nol PIB- 5 MALA/  nol
given in Table 1. Exampl e 7
0.597 nol ) obtained in Exanple 2 ;

and aci d val ue

g

t

o0 have active

0.:13 mlli-equivalents/g
indicates an esterification rati o of
propoxyl at ed Sorbitol/glycerol.
= IPhe PI B- MALA product (1000 g,
ected to a simlar

Results are

process as

10 described in Exanple 5, except th (0.451 nol)
propoxyl ated Sorbitol was used instead of fhe propoxyl at ed
Sorbitol/glycerol mxtured Fhe4BRedue! pxamp1@Plai Ne@pras ey cl gar di spersant
whi ch was found to have acttvematter—comtfert—of 6370 %V jand aci d
value 0.11 15 mlli-equijvalents/g fmeq/g). This analysis dgta
i ndicates an esterificati¢n ratio of 1:0.755 ngl PI B- 5 MAL nol
Sorbitol. Results are givégn in Tabl ® 1. Exanplezé' The
Pl B- MALA product (1200 g, |0.293 nol )7 obtai ned 40 i 23éanple B was
subjected to a simlar pr@gcess as describdd in gﬁpqple 5,1 except that
159 g (0. 254 nol) pr gpoxyl at ed orbitol wds used imstead pf the
propoxyl ated Sorbitol-/glycerol mixtre. The prjoduct 32.0 obtaj ned was a
clear dispersant which wag found to;have 25 gctive ymtger content of 62.6
%v and acid val ue 0.05 m | Ii-eqﬁivalents/g (rnxﬂéy.z Thi s jpnal ysi s data

12 60.3

13 50.0

14 58.4

15 54.7

16 46.9




iI-ndi cates an esterification ratio of 1:0.868 nol PIB- MALA/ nol
Sorbitol. Results are given in Table 1. Exanpl e 9 (Conparative) 30
The APO mﬂmﬂwmmmrlﬁ g, 0.62 nol) obtained in Exanple 3, HVI 60
oil (47 g) ol- (PENTA) (10.94 g, 0.08 nol) were heated
in an autoclave® bt Mats200[err]C for 12-hblrs. The product so obtained was
a cl ear dispersant which was found to have active matter 3 ent
of 50.0 %w and acid value 0.08 mlli- equi val ents/ g (neq/g??s 085
anal ysis data indicates an - 12 -
esterification ratio of 1:1.3 nol APCEME A/ Indfl SPENTA. Results are
given in Table 1. Exanpl e 10 (Conparative) The PI B- MALA
F;gdggt (1(2)1636]‘0" gmméfnmait)Mugtedidum?tﬁfc adEl. b et agryt h_ribt gl
: g, O. . re subjected to_a si ar .process _as describe
" Cicampl etivdride, oY GIRIFRen de i Lol REREEIRRES "o O
~was found 3o hadsdidrives eimekulericatmimentoiof compo®it o4y amalviwy danal ue 0. 08
mlli-equivale 5 Thi ' (nglicat es an
esterificati On’Es'%_/eq_» Eg.re;toluoé %ﬁ)le% fr}'ln(?sm ?@‘?{ﬁ%ﬁ%ﬁp% Results are

2. An ester derivative according to claim 1, wherein

the polyolefin is polyisobutylene or (atactic)
polypropylene.

10 3. An ester derivative according to claim 2, wherein
the polyolefin is derived from an atactic propylene
oligomer substantially of the formula

CH3 CH3
| | (1)

15 H- (CH-CH2) n,~C=CH>
where n is in the range 15 to 120, having number
average molecular weight (Mp) in the range 700 to 5000,
and molar ratio dicarboxylic acid or anhydride
moieties : atactic propylene oligomer in the range 1:1

20 to 2:1.

4. An ester derivative according to any one of claims
1 to 3, wherein the number average molecular weight
(M) of the polyolefin substituent is in the range 700
to 3000.

25 5. BAn ester derivative according to any one of claims
1 to 4, wherein the ratio of weight average and number
average molecular weight (Mw/Mn) of the polyolefin is
from 1.5 to 4.0.

6. An ester derivative according to any one of claims

30 1 to 5, wherein the dicarboxylic acid or
anhydride:polyolefin molar equivalent ratio is 1:1 to
1.3:1. _ _
7. BAn ester derivative according to any one of claims
1 to 6, wherein the molar ratio of dicarboxylic acid or

-_—
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given in Tabl e 1. npl e 11 (Conparative) The APO- MALA

pr oduct (100““||lﬂ Bﬁ“"—“‘lﬂ“mt ained in 15 Exanple 3 and 0.5 %v p-tol uene
sul phoni ¢ acl ected to a simlar process as described in
Exanpl e 5 except t Rat * Cel | osol ve (16.8 g, 0.187 nol) was used

i nstead of the propoxyl ated Sorbitol/glycet®l—nixture, and a

tenperat ure wasy ff&eoﬁo Qifé éc;ﬁ %15}?1“9%% Eﬂtéogﬁngepbogu‘it

obtai ned was a ¢ dlspersant ave active matter
content of 79. 51®/~9-and acid value - 0.11 milli-equivalents/g (meq/g).

This anal ysis oataAn estdfli ¢at BlaiveSACEbFd LRG| B & %l@n@foi é18bhs

Pl B- MALA/ |1 I | t . npl

12 (Cbnparatlvé5 C? whezg i ﬁﬁﬁgu iyaf%%gégggiﬁg Basobggg Rﬁ??aﬁﬁaaingd

in | Exanpl oy weutirg %ne- ct:olmmrl@saﬂpjnbme mides\ewftﬂ anogiu}aaﬁelt ed to
ar proc eSef at osol ve

(oo0g 0. 11 gL iy SR Shi & 8B Sen pyarorPrdftinl 10

Sorbitol/glycerdl dFixtegter derivative tagperding etw\/assl@ppliiedﬂbérgﬁﬂ[ err]C

for 18 hours. T alkad¥ Mrrat o Pbiai g has1 %f'&%ﬁnﬁiﬂ:&P@réﬁé‘fe*@'ﬁkﬂtﬂ’as

f ound to have actjve content of 66.7 %v and aci d val ue
0. 08 nilli-eqw9k¥Qﬁﬁ%ﬁg (neq/g). This anal ysis data 35 I ndi cates an
esterificagion vt iz pocdess Nidr A MWiedarationf GelpebpbVverimesul ts are

given in Tables%ibstltuted dicarboxylic acid or anhydride ester
derivative according to any one of claims 1 to 9, which
comprises reacting a polyolefin-substituted
dicarboxylic or anhydride with a polyether polyol.

15 11. A process according to claim 10, wherein the molar
ratio polyolefin-substituted dicarboxylic acid or
anhydride to polyether polyol is in the range 0.5:1 to
10:1. _

12. A lubricating oil composition which comprises a

20 major proportion of a lubricating o0il and a minor
proportion of an ester derivative as claimed in any one
of claims 1 to 9.

13. A lubricating oil concentrate which comprises a
lubricating o0il and 10 to 80%w, based on the total

25 concentrate, of the ester derivative as claimed in any
one of claims 1 to 9.
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-~ 13 =< Exanpl e 13 (Conparati ve) . The APO- MALA product (100 g,
.0.094 nol) obtained in Exanpl e 3 and 0.5 %wv p-tol uenesul phonic acid
were subjected to a simlar process as described in Exanple 5 5,
except that Carbitol (25.1 g, 0.187 nol) was used i nstead of the
propoxyl ated Sorbitol/glycerol m xture, and a tenperature was applied
of 160[err]C for 16 hours. The product obtained was a cleaﬁgfgégﬁisant
whi ch was found to have active matter content of 81.3 %wv a

val ue 10 0.14 mlli-equivalents/g (nmeq/g). This analysis data

indicates an esterification ratio & B:® BoR B & FTALA mol Carbitol.
Results are given in Table 1. Exanpl e 14 (Conparative) The

PI B- MALA product (100G, y@L@PiNISYEs PRI@T S dDi tARBoXYEX@NREED20RNd 0.5 %w

p-t ol uenesul phonic acid were Subjected to i m process as
described in Exanpl e 5,-%N§¥2R19¢m§5%53bP@€¢3%€t§§§g, 0.11 nol) was

used i nstead of the propoxyl ated Sorbitol/glycerol mxture, and a

tenperature was applied,of..200[ err].C far, 18 hour e oduct
obt ai ned was a c|egPiaP%ﬁéﬁgaﬁF%ﬁﬁﬁgHtﬁgs%%835 °§y1£niééﬁébéﬂéctive mat t er
content of 68.ankwdandeaeisterakderivative,lmsefuli asq@iaperaanty (nmeq/g).
Thi s anal ysi s : 1.Ngi : . : ri%ﬂ@@g- i 3 il I

Pl B- MALA/ g%?t&rﬁbf’thoﬁm%ggat?ggg?gqgicven it di, %%lggg Wl e 15
(Conpar at i ve) ester growpederpvem Argmoduelyetdieg, RPIYLL /m# PIARSEFed in

5 for their preparation; and lubricating oil compositions

and concentrates containing them.

. P3S34/TSTQ25FF
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Exanpl e 4-and 0.5 %Nap t ol uenesull'Lpﬁonl c acid were st 3965@09%% datPo a _7

Bimlar process as dqscrl bed in Exanpl e 5, except that Cel | osqlpe (3.9
g, 0.044 nol) was used 30 i nst ead of the propoxyl ated Serbitol/qgl ot

m xture, and a terrperature was appliee af ~-180[err]C for 18 hm% He
product obtai ned was fa cl ear di spersant which was found to ha mn&&e
matter content of 66 |t ne st ttrTED o&ﬂ@a@&kttceﬂewabam 9 o
meq/ g). This anal ySI}S data 35 I ndi cates an esterification raftlo 1:2
ol Pl B- MALA/ mgl  Cel | os NFXDRAR IBSTER RRVEMT IESabl e 1. [HH]
F. 14 - - Exanpl e 36 (Conparati ve) The PI B- MALA product éé1o¢;
0. 022 nol ) obt ai ned,,i t ol |, phon|

iere .  subject egr% %rg?ﬂ%aggﬁ?ﬁtéégg 5§lﬁégﬁrfg8e8°# %?g ég_

except that Carﬂh&t&(&t@dgdx@aﬁﬂdvaw actdusedanhydriidet esdterrf t

pr opoxyl at ed Sq&%&gémge;gérmmmﬁ to sBfl RekETRELFRY ggg@g; %@4' ed

bf 200[err]C for ai ned was"a sant
whi ch was foundispersantaddieives imtlubriocating ef-leec:spmzamanae. d

yalue 10 s 0. 0%oritindiepiePd 2t S0 ARBHS) Ludpicadiagyais data

' compo:iticns and concentrates containing them.

! GB-A-981850 discloses as oil additives esters of

i polyispbutenylsuccinic acids which are obtained by

reactan oﬁ polyisobutenylsuccinic acids with a polyel,

10 e.g. pentaerythritol. These products have become.
establpshcd as dispersant additives for lubricating
oils, Eeinq of the dispersant type often being referred

to as fashless” because of the absence of a metal
conpo nt.
I8 Iti has now surprisingly been found that by using a

particﬂlax class of polyols it is possible to prepare
polyolefin-substituted dicarboxylic acid or anhydride
ester Herivatives as additives for lubricating oils
having} improved dispersancy.properties'when compared
20 with the conventional ester derivatives described
hergin?bove.
éceordingly, the present invention relates to a
polyolefin-~substituted dicarboxylic acid or anhydride
esterj derivative, useful as dispersant additive in
25 1uhriiating oil compositions, having an ester group
derived from a polyether polyol, which acid or anhydride
is d%%ived from an alpha-beta olefinically ungaturated
dicarboxylic acid, anhydride or ester, and whic¢h polyol
. compyises at least two ether groups and four to seven
30  hydrdxy groups. | |
TRe polyether polyols may be prepared by the
: estabjished reaction of one or more alkylene oxides
4 e.9. pthylene oxide, propylene oxide, styrene oxide or
epichjorohydrin with an alkane~pelyolm£g:winstancemamw“WM
35 polyalkylene polyol. 3
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ndlcates an es%erlfacatlon ratli o 1:2 nol PIB—I\%\L no éarbltol.

Results are given |n1 Table 1. Exarrpl e 17 The products of
Fxanmples'5 to 16 werie each diluted 15 to an active matter content of 50%w
by addi tion of "HVI E 60" base oil (a bright and clear high viscosity
ndex . base oil aV| ng viscosity at T08 [err]C 4.4 to 4.9 m®2/s

féls;rtl\)ﬂmg 2270))Car b?ﬁeBls‘;i(%r%g ﬁggcﬁ@tivﬁcw "I?rltls ;;?F =

bubl i cat i ohYBROXYO FIQB@P suc F|nplthe of tetsanyraxyalkanes Faste.g.

ubricating i aly, eo
di al kyl dit hi oghhgdhr§ an over b sed ca %I um %ﬁ?g fw@a?hwél at ectac?e\ﬁ
mprover, ROPANMS; f} @§e§§nes, ek or p@Eat P’Bﬂlofa%omw Qlﬂ’ gdlkages;

cont ai ni §g Pr aiKahes Of afd e afu ioa]l@oﬁélé gQBReAk" @ Bﬂfcol
4% active nmatte /tugl of carbon blo&yk was t hen d] i ea 0|I

per cent agBP™ FﬁBFXS Lei n&@bxit ReRLLE e at ieeisc wmann t°1
ale1(:]I ermt nedstf:sbuoa.r) ibbﬁbalbdg anc]; thesCPiReC' . Brkforabiy dtthf Qii:t hyc:lf isg

ndi cati on sl,udge .f,or m engi ne i ndi cat es ereore
good %ﬁ#@i hich ér’rrg?&é' naﬂ% ' #&Lﬂrf sho®fPeaisdiye
2. It will ptnietﬂd soxfumﬂablme? polyethae p@WﬁiBt mnaaeéﬁﬂ&hee #Qthhe
present 14 "l (Y e AVt 120 Bia r.%mpf Use® oHeC b Nete aromatic groups.

The golyalkylene polyols may suitably be mixed with an

amine, priér to their reaction with cne or more alkylene oxides.

Il .

Suitab e amines comprise amino-alcohols,
polyoxyalkylene polyamines and hydroxyamines.

15 Praferably; the amine i$ an amino-alcohol.

: The pojyolefin-substituted dicarboxylic acid or
anhydride ¢ster derivative is suitably prepared by
reacting alipolyolefin-substituted dicarboxylic acid or
anhydride \gith a polyether polyocl as described

20 hn_uinbctole.

The polyolefin-substituted dicarboxylic acid is
preferabl% derived by reacting an alpha-beta
.uusaturatqd dicazboxylic acid with a polyolefin,
suitably a homopolymer or copolvmer of one or more
3 25 olefin mo rs having 2 to 16, preferably from 2 to 6,
; carbon atams. The copolymers include random, block and
| tapered cqpolynnrs. Suitable monomers include ethene,
propene, tenes, isobutene, pentenes, octenes, and
also diolg¢fing such as butadiene and ;soptene. It a
30 diene is \fsed as monomer the resulting polyler: is
p:e:erabl? hydrogenated to saturate at least 90% of,

e ai b b

P
P p—
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*ﬁ' 15 - at¥rac 'vel'y: Than conpositions Falllng just outside the scope of the
Hipresent invention (Exanples 9 to 16). Table 1
WProduc} ' Active Aci d - Succin./ester. of Ex. mat t er

al ue Raﬁlo (%) (neg/g) 1

295. 4 1.89¢ . 1.23:1 2 . 8 ' 1.52
%1 20: 1 3 i 77.9 1.82~ 4 = 1 14: 1 4

E3zi L 6 555§§tegmi?ed bylv%ﬁoﬁg fré%sure osmoﬂé §y or by gel0. 09
%3 0 - permiation chromgtegraphy wigh cal;brag og of Che 0. 05
587828 1 9 poxyulez,Sesoww be apptdiflated by tnoiesshnecno.g the
.5201 12 "‘-‘0‘8'4 66. 7 008 2.0:1 13

81. 3 5 0. L4ﬁhe weight average molecular weight (M) can also

be d termxned by gel permeation chrematography. The
quotient My/Mp, which is a measure indicating the width
of ecular weight distribution, suitably has a value
from !.5 to 4.0, . '

Fhe dicarboxylic acid is suitably dezrived from an alpha-
beta Plefinically unsaturated dicarboxylic acid, anhydride or
esteg, such as maleic, fumaric, itaconic, etc.; maleic
acid%and anhydride belng particularly preferred, in
whicﬁ case the dicarboxylic acid grouping in the

15 p:as%nt product is thus a succinic acid derivgtive.

Freferably, the polyclefin-succinic type
deri#atives in accordance with the present invention
have i molar equivalent ratic of succinic groups to
polyoglaefin groups of below 1.3:1. Such derivatives show

20 partigularly useful properties, including a réduccd
leve% of interaction with other additives normally
presept in lubricating cil packages, and moreover give
good results in the more severe engine test VE.
Preferably, the molar equivalent ratic of dicdrboxylic

- acid Ftoducinq groups to polyolefin groups is between
1:1 apd 1.3:1.

I& should be understood that for the pu:poses of
the present invention the "molar equivalent ratio” is
the mplar ratio in the actual product of dicarboxylic

¥ acid pr anhydride groupings to equivalents of
polw%iefin_substituent. The molar equivalent ratio (r)
can ﬁe easily calculated by the following expression:

k]
4

! Mp x AV

vasra \u--.v_.n-w'- mv

< R LAY

s ' (20xAM - AVX96)

in which:
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9 CLAIMS 32.0
1. 1%. g lﬁoleﬂin-subggitgted dicarbbkylic acid or aﬁﬂyérzde

estepsder vative, usefyl As dispersant gﬁhfﬁive in’ lu&ricating
oil comp:;:tians, having an ester group derived from a polyether

polyol, ich acid or anhydride is derived from an alpha-beta
olefinica@ly ungsaturated dicarboxylic acid, anhydride or ester,
and whichipolyol comprises at least two ether groups and four to
seven hyd?oxy groups . :
2. An esker derivative according to claim 1!, wherein
the polyolefin is polyisobutylene or (atactic)
polyprppy!ene.
3. An esFer derivative according to claim 2, wherein
the polyo}efin is derived from an atactic propylene
oligomer ?ubstantially of the formula

| cuy CH3

. | (1)

(CH~-CH2) n~C=CH3
where n ig in the range 15 to 120, having number
average malecular weight (Mp) in the range 700 to 5000,
and molarizatio dicarboxylic acid or anhydride '
moieties § atactic propylene cligomer in the range 1:1
to 2:1. '
4. An esfier derivative according to any one of claims
1 to 3, wherein the number average molecular weight
(Mn) of tﬁe polyclefin substituent is in the range 700
to 3000. | | -
5. An esjfrderivative according to any one of claims
1 to 4, erein the ratio of weight average and number
average mqlecular weight (My/Mp) of the polyolefin. is
from 1.5 #0 4.0.
é. An esger derivative according to any one of claims
1 to 5, wierein the dicarboxylic acid or
anhydrideipolyolefin molar equivalent ratio is 1l:1 to
1.3:1. '
7. An astez derivative according to any one of claims
1 to 6, w?.roin the molar racio of dica:boxylié acid or

-4
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w-17- Cfgl? B 120 DRVIES OLLIEiUNo?m?l n- substi tut ed gl car boxyl ic acid

E e ;
derived T ro&”ﬂﬂlllﬂﬂ[lﬁlllﬂ!{lﬂﬂ!llf “uherein sai d pol yetnats o ef - Pobyal

E’prepar ed fromréacfioh of at I+«ast one al kyl ene

§a| kane pol yol having at |east four hydrdRy= qr 5=

.¥al kane pol yghﬂﬁfﬂ@%@%éi?@&ﬁ@? polyol is in the range 0.5:1 to
'“,|

By 10:1. ; :

8. An aester derivative according to any one of claims 1 to 7,

wherein 1the polyether polyol has been prepared by reacting cne
5 or more‘{alkylene oxides with an alkane polycl having four to

seven hydroxy groups.

9. Anjester derivative according to claim 8, wherein the

alkane folyol is sorbitol, which is optiocnally mixed with

S IARSEERTEN I D L AT .

20major proportion of a lubricating oil and a minor.
proportién of an ester derivative as claimed in any one
of cla 1 to 9.
13. A lubricating oil concentrate which comprises a
lubrxicating oil and 10 to 80%w, based on the total

25 concentrtte. of the ester derivative as claimed in any
one of claims 1 to 9.

x glycerol;.

'“ 16 10. A prpcess for the preparation of a polyclefin-

ﬂ substituted dicarbexylic acid or anhydride ester
derivatile according to any one of claims 1 to 9, which
. comprises reacting a polyolefin-substituted .
dicarboxylic or anhydride with a polyether polyol.

, . 151l1. A prpcess according to claim 10, wherein the molar
ratio polyolefin-substituted dicarboxylic acid or
anhydridg to polysther polyol is in the range 0.5:1 to
i 10:1. g -

5 12. A lubricating oil composition which comprises a

ry
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gr oup consisting of;ietﬁahydroxy al kanes, pentahydroxy al kéirebig-4 Ios

hexahydr oxy al kanes, erythritols, tetritols, pentitols, hexitols;
manni tol, sorbital, a mxture of sorbitol wth glycerol and

ghﬂbose{““"\ 101 "'.i=¢ gquether ponoI is substantially free of
non- et herpy ¢ i rlng: onals: ~ OQl@BPS... | 2. Shbstitzite sheder -\3aMareh 1999

accordlng¢b r@jﬁ\@w A@e{eyq, ﬁ[wMthe polyolefln I s pol yi sobutyl ene or
-(atactl,)',ﬁqurm,gohﬁﬁr@pyhe Bad ! 3. An ester—{k¥44ﬁﬂ44ﬁg—aeeng+ng to

claim?2 th f: ["éfiin is derived f opylene
ol i gonef K tbst%af(t i a7 ;‘f of R ’“T%?'r’rﬁl [err}? - Imm [l t he
range 1lp to_120, havin nngeﬂf 1average nDIec n the

range 700D¢gE 5OGORECEIPT ..afid- prpt-ar rét|0.§££¥§boxyllc acid or anhydrlde

noi eties : atactic propylene oligoner in the range 1:1 to 2:1.
4. An ester derivative according to any one of clains 1 to 3, wherein
t he nunber average nol ecul ar wei ght (Merr]) of the polyolefin

substituent is imdthe &angelydeEiin-subsyitd®ed. dicarboxylic acid or
anhydride ester derivative, having [(a)] an ester group
derived from a polyether polyol; wherein said polyether
polyol is prepared from reaction of at least one alkylene
oxide with an alkane polyol having at least four hydroxy
groups; wherein said alkane polyol is selected from the
group consisting of tetrahydroxy alkanes, pentahydroxy
alkanes, hexahydroxy alkanes, erythritols, tetritols,
pentitols, hexitols, wmannitol, sorbital, a mixture of
sorbitol with glycerol and glucose; wherein said
polyether polyol is substantially free of non-ether

functlonal groups

2. An ester derlvatlve according to clalm 1, wherein
the polyolefin is polyisobutylene or (atactic)
polypropylene.
3. An ester derivative according to claim 2, wherein
the polyolefin is derived from an atactic propylene
oligomer substantially of the formula

CH3 CH3

| I (1)

H- (CH-CHp) ,~C=CHy

where n is in the range 15 to 120, having number
average molecular weight (M) in the range 700 to 5009,
and molar ratio dicarboxylic acid or anhydride '
moieties : atactic propylene oligomer in the range 1l:l
to 2:1. ' )
4. An ester derivative according to any one of claims
1 to 3, wherein the number average molecular weight
(M) of the polyolefin substituent is in the range 700
to 3000.
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- 17a - 5. An. ‘est er derlvatlve according to any one of clains 1 to 4,
wherein the rati verage and nunber average nol ecul ar wei ght

(Merir]/Merr]) o lefin is from1.5 to 4.0. 6. An ester
detivative accor d“,”'wﬂgm ”ﬂ" claims 1 to 5, wherein the dicar nggl
acid or anhydride: po equi val ent Substigutessheet + 8 Marghy

ester derivative according to any one of clains 1 to 6, wherein the nDIar
rati o of dicarboxylic. acid or

- l7a -

5. An ester derivative according to any one of claims

1 to 4, wherein the ratio of weight average and number

average molecular weight (M,/Mp) of the poLyolefin is

from 1.5 to 4.0.

6. An ester derivative according to any one of claims

1 to 5, wherein the dicarboxylic acid or

anhydride:polyolefin'molar equivalent ratio is 1l:1 to

1.3:1.

7. BAn ester derivative according to any one of claims
"1 to 6, wherein the molar ractio of dicarboxylic acid or




