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Pﬁl SPERSANT “ADDIF™ MES - - The present invention relates to reactio®g
products of pclyal kenes, a process for their preparation, |ubricating oi
conp03|rTUns-—+ue+—eenpes+¢|ons and addi ti ye_concentrates contai ning them
and t hei fpphse.: elisa t additives. It has surprisingly been found
that cert ajjmm TTn ai ning reaction products of polyal kengs hase | ow
haze and ¢§ b

iy properties and exhibit good conpati biTTTy towards

seal s and %8 STl n accor i nvention, there is
provi ded the rEactlon pr oduct ofCgfgﬁkﬂgé#%tégiI@&%ggner havi ng a nunber
aver age nol ecul ar melght of no nore than 7500 and being forned from one

nonomer or two or g&éééﬁf”&n 4%%50%oe?ggcg988n§£o§ﬁgﬁ%ydrIde

ethyl enically unsaturat d conpound sé ect%} romstyrene
acrylic acid antCP@lY?1§P@ﬁ%wo@é@KQﬁﬁQﬂqu§mhhaﬂn goeperetiench of said

mononers being eaby-0BatiNgPEL 11 @bhposNtfdHd,Y fuel compositions and
additive concentrates containing them and their use as
5 dispersant additives.

It has surprisingly been found that certain
nitrogen-containing reaction products of polyalkenes
have low haze and good dispersancy properties and
exhibit good compatibility towards seals and bearings.

10 In accordance with the present invention, there is
provided the reaction product of:

(1) an oligomer having a number average molecular
weight of no more than 7500 and being formed from one
monomer or two or more different monomers, the or each

15 monomer being an ethylenically unsaturated compound and
said oligomer or each of said monomers being optionally
partially or fully esterifiéd, each of which monomers
may not contain an ether moiety nor be a
cyclopentadienyl group, said oligomer optionally being

20 reacted with a low molecular'weight amine, with

(ii} a polyalkenyl derivative of an ethylenically
unsaturated carboxylic reagent (iii), which deriwvative
has a number average molecular weight of at least 1600
when the oligomer is a co-oligomer of two monomers one

25 of which is a straight chain olefin, and

{iv) a polyamine containing at least two -NHo
and/or -NH groups, or with

(v) the pre-formed product of reagents {ii)} and
(iv),

30 wherein at least one of the ethylenically unsaturated
compounds of the oligomer has a functional group which
can react with an amine, the oligomeric reaction
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esterified, said oligomer optionally being reacted with a | ow nolecul ar

wei ght anine, witth (i1) a polyal kenyl derivative of an ethylenically
uhsaturated carboxylic reagent (iii), which derivative has a nunber average
nol ecul ar wei ght of at |east 1600 when the oligoner is a co-oligoner of two
nononers one of which is a straight chaif »l®&efin, and (iv) a polyam ne

taining at | - er nd/ or - NH groups, .or. W, v) the
S?g-?gpneg pro&%@?a%#ﬁfégéﬁﬁﬂ%i%X;%eﬁﬁﬂjquFygf r&ﬁ@F@?nWéﬁﬂléa%?&one of the
et hyl eni cal l'y umstQMLQEKWeighnxnmﬂhefﬁ t he pligone;_has a functional group
which can react w ' :Re | c,.rreacti _
product optionall 'J‘bﬂéél ?}%ﬁfﬁnﬁer(tlpegcteggg\%séh gagoa/ hilttber oY BT %r wei ght

ani ne. mo AL gigkaht iof moemergbithana§080numbre pyeferEbly
ol ecul ar sei ghto Qho® tHYE 4dta) 5000, nore preferably 5  no nore than
4000. The | ow nol ecul ar wei ght am ne preferably is one

havi ng a nol ecul ar R git" melerilaznyeightt gndpe, rreferably is one
having a molecular weight in the range 17 to 300, such

as oleylamine or benzylamine, aniline being
particularly preferred; or a polyamine, suitably as
10 defined in (iv) above.

The ethylenically unsaturated carboxylic reagent
(1ii) contains a total of at least 3 carbon atoms,
preferably a total of from 3 to 50, more preferably
from 3 to 30, still more preferably from 4 to 20, and

15 even more preferably from 4 to 10, carbon atoms.

The ethylenically unsaturated carboxylic reagent
may be.an alpha-beta olefinic unsaturated carboxylic
reagent as described at page 6, lines 15 to 48 of
EP-B-0285609 or page 6, lines 11 to 39 of EP-B-0287569,

20 e.g. acrylic acid (C3), methacrylic acid (C4), cinnamic
acid (Cg), crotonic acid (Cy), 2-phenylpropenocic acid
(Cg), maleic acid (Cq), fumaric acid (Cq}, glutaconic
acid (Cg), mesaconic acid (Cg), itaconic acid
{methylene succinic acid) (Cg), citraconic acid (methyl

25  maleic acid) (Cs) and functional derivatives thereof
such as anhydrides (e.g. maleic anhydride (Cq),
glutacohic anhydride (Cs), itaconic anhydride (Cg),
citraconic anhydride (Cg)), esters (e.q. methyl
acrylate (C4)), amides, imides, salts, acyl halides and

30 nitriles.

Preferably the ethylenically unsaturated carboxylic
reagent (iii) is selected from monoethylenically
unsaturated C4-Cj3qg dicarboxylic acids and anhydrides,
of which maleic anhydride is most preferred.

35 The polyalkenyl derivative (ii) of an ethylenically
unsaturated carboxylic reagent (iii) may be prepared by
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as ol eyl am ne or benzyl am ne, aniline being particularly preferred,

of a polyanmine, suitably as 10 defined in (iv) above. The

et hyl eni cal | y unsaturated carboxylic reagent (iii) contains a total
of at |least 3 carbon atons, preferably a total of from3 to 50, nore
preferably from3 to 30, still rmr‘e%)r‘eferablyfrom4to 20, and 15
even nore prefer from4 to , carbon_at

ethyl enical ly d????t‘%ﬁ%%@%ﬁﬁb S é‘rlteaggﬁF exampl?raylf)etlé‘?l aI pha- bet a

ol efini ¢ unsat wmmmmwIumaturateaeag@bbxghdeﬁ@ag@md edippges 6, |ines
of _ EP- 87569,

15 to 48 of 28 B- 02
20 C)e. g. C)acr yll?% &G oartq’éfﬂr) t ﬂ%" pllgb&isfaay?é?rné?ﬁ:% '%hereof(:) aci d
(Cferr]), crotaomy cammcbr(:@[rﬂﬂy] be Prppamgbpbgpriringasipolyalkerfd] err]),

mal ei ¢ aci g (Cley¢yd )a Jé?%%&fédm%ﬁ%uﬁg[g%rkglegku£§ﬁ9@£f%e and o ﬁgééan

(Cferr]), nmesaconic taco acrd ene sutcinic
acid) (derr]), CR%QR%RQNﬁh?QﬂthU@#emhytuzsr entit ek@ deseyilegiein]) and

functional der 'G@A%édler e@hternat&%"l‘ astﬁahélgfi@&ﬁl&é’ May gl ei ¢
anhydride (C erRﬁ]% 11}\yg ut aconi c anh ‘al‘l de ((err]), 1 tacom c anhydride

(Jerr]), LEyy, aES?’ér%PIE%O%m?i%Q hyl
acrylate (C4)) teﬁﬁpmuneﬂ des p‘bdlyfaikeﬁ@yhlﬁm hdgpeaitlia® amdiirit idfes.

Pr ef bly.th t.hyl t ted b I

Cetect od 19 om ARyl & 8. 4R sEaratake ofa 5321 R HA Loy 1
aci ds and anhydramtas:ularly giraﬂenmledjmlrecesanﬁyﬂrpﬂqaamm&tucméerred 35
The oo YL kenyladiaryaalae ilich 9k A1sBLEKLAN£3kb¥n-0542345A Ur &t ed

carboxylic reage (T ﬁ
involves reactlng the polyalkene with maleic anhydride

in a mol ratio of maleic anhydride to polyalkene of

15 greater than 1:1, at a temperature in the range from
150 to 260°C and in the presence of a polyaddition--
inhibiting amount of a sulphonic acid. The molar ratio
of ethylenically unsaturated carboxylic moiéty to
polyalkenyl moiety in the derivative formed is

20 preferably 1:1 to 5:1, more preferably 1:1 to 1.3:1,
partlcularly 1:1 to 1.2:1.

The polyalkene used to prepare the polyalkene
derivative may be a homopolymer or copolymér, for
example of at least one Cy.jp monoolefin. Preferably

25 the polyalkene is a polymer of at least one Co_g
monoolefin, e.g. an ethylene-propylene copolymer. The
moncolefin is preferably a C3-4 olefin, in particular
propylene or isobutylene, and preferred polyalkenes
derived therefrom include polyisobutylenes and atactic

30 or isotactic or syndiotactic propylene oligomers.
Polyisobutylenes such as that sold by BASF under the
trade mark "GLISSOPAL" and those sold by the British
Petroleum Company under the trade marks "ULTRAVIS,
’fHYVIS" and "NAPVIS", e.g. "HYVIS 75", "HYVIS 120",

35 "HYVIS 200" and “NAPVIS 120" polyisobutylenes, are
especially preferred for use in the present invention.



]

met hods known in the art. For exanple, if the et hyl enically

upsaturated carboxylic reagent (iii) is mal ei ¢ anhydri de, the

pol yal kenyl derivative thereof may conveniently be prepared by m xing
a polyalkene 5 wth a specified amount of mal eic anhydride and passing
chlorine through the mixture, e.g. as desctibed in GB- A- 949981.

Alternatively, the derivative may be repared by reacti thermal |y,
at an appropriate 'fine E%%Q%&aﬁ ﬁe“b‘B‘Bﬁ&l Egﬁéa%gt’i"t eg‘ﬁggﬁ i ed anount
of 10 I ma: eic ﬁ?bglﬁit :j(tq:n) e faraniasdn ed &'anﬁﬁ Ar&uﬁ83@39to 7000,
particularly preferre ro s for ri uc erivative, which
e Gescr ined | ekt BERESRLY #%n DG BB0B,cBeha1 erBopbaRREy T
mal ei ¢ anhydri dérom 700 nt@a 3@0Crati o of mal eic anhydride to pol yal kene of

15 greatgr than JTﬂe éﬁ’ qﬁ?qﬁ%guc%ngglkgeaEaﬂggsg gﬁab t|%150 to

260[err]C and in the pre g anount of
a sul phoni ¢ aci @ed/fve ﬁ&ﬁeﬁrQQnﬁm)the QNQNP@tﬁ?Fénhéﬁﬂng ahsheasht ere

car boxyl i ¢ noi e&&’ti@e hydr&@ry ¥HerBen ”D'E‘i‘(ta)ﬁp'l@st B@ geiy¥mathag hesred is 20
preferably 1:1 _o :1, nore preferably 1.1 to 3: rtlcularly 1:1

to 1.2:1. e PTRTSRE kJéH{eeI}Eé’éP %%F@ﬁé?ed?ﬁﬁrbleﬁ%me
derivative may ’@@xa hesm s §eTEN 6,011 iGRP 1Y Fer patier 19, ligsapPlefof at | east

one err]lomno§£§é18287§é§f er abl y
Preferably the polyamine is a compound of the
general formula
HpN- (CHR1) 4-CHy- [A-CHp- (CHR1) 41 ,-NH; (I)
wherein A is -NH or -0-, each Rl independently
15' represents a hydrogen atom or a methyl group, x is in
the range 1 to 3, and y is in the raﬁge 1 to 10 when A
is -NH or y is in the range 1 to 200 when A is -0-.
In formula (I) above, it is preferred that when A
is -NH, then x is 1, each Rl represents a hydrogen
20 atom, and y is in the range 1 to 8; or when A is -0-,
then x is 1, each.R1 represents a methyl group and y is
in the range 1 to 50.
Reagent (v) is the pre-formed product of reagents
{(ii) and {iv) and may be prepared according to
25 techniques conventional in the art. Thus, for example,
if the reagent (ii) is a polyalkenyl derivative of
maleic anhydride and the polyamine is ethylene
polyamine, they may conveniently be reacted together in
a molar ratio of polyalkenyl derivative to polyamine
30 from 1 - 4:1, in a hydrocarbon solvent at a temperature
in the range from 100 to 250°C, e.g. as described in
EP-A-0587250. The molar coupling ratio of polyalkenyl
derivative to amine in the product is preferably in the
range 1:1 to 3:1, more preferably 1:1 to 2.5:1.
35 The ethylenidally unsaturated compounds may be
selected from any compounds that can be oligomerised,



25 t he pol yal kene is a polyner of at |east one (Jerr] nonool ef i n,
e.g. an ethylene-propyl ene copol yner. The nonool efin is preferably a
Cierr] olefin, in particular propyl ene or isobutylene, and preferred
pol yal kenes derived therefromincl ude polyi sobutyl enes and atactic 30
or isotactic or syndiotactic propyl ene otigoners. Pol yi sobut yl enes
such as that sold by BASF under the trade mark "GLI SSOPAL" and those
sol d by the Briiq’%hexampl@eﬂrzhaemﬁeédmﬁaﬁylduﬁ&éharhet@raaéaﬁﬁm’éedULTRAV| S,

"HYVI S' and " Nﬁzl?é/fﬁon E- Em dﬁﬁ&ss TPartildi¥e®1$28uitdble cohMd&n@d0" and
"NAPVI S 120" B% fogut Ienes %_ %ypeclall prefe for use in the

present inventi clude styrené, maleic anhydride a acry 1c _g_

The pol yal kene has Eheéurdesst isorergsvenn eaidaethylenyeahy ﬁm&gmmiated

preferablycin th 0, 0 re a om 500 to
5000, stil rr[)reé;rﬁfﬁlgz1 %% f@ﬁ&mc erc?%q%gjaletrom?go gQ{;E{E& %ﬁ%‘/ %% am ne
(iv) contains axadee@l ¢atnon¢¢zor anxmmibopligﬁmgrmaptlonhe @a@@ps each
having at |eastg ﬁf&omers 24 1 98 dHUL ISR Qﬁ%@%nhagiﬁgpée§uﬂé%f?8ﬁ¥?m ne
usef ul int resent |1 nvention are those descri t ex
from page 16, IGﬁ@UQlﬁ@Qﬁrﬂ&ﬁiiﬁﬁaQﬁ|Wéb@33@famlner more preferably

styrene copolymerised with maleic anhydride, styrene

t

10 copolymerised with acrylic acid, polyacrylic acid, and
alpha-olefins copolymerised with maleic anhydride.

- Reaction products of the present invention, whether
produced from oligomers {i) in which either the
oligomer or one or more of the monomers thereof has

15 been partially or fully esterified, or from oligomers

(i) in respect of which there has been no such
esterification, exhibit  good dispersancy properties.
It has been found that many of the reaction products
(especially esters) exhibit low haze levels, thus

20 reducing the need for further treatment such as
filtration. Such esterification of thése oligomers or
their monomers may be carried out by reaction with an
alcohol, e.g. Cj.2p aliphatic or aromatic alcohols, .
preferably in the presence of a catalyst such as para-

25 toluenesulphonic acid (PTSA).

However, there are commercially available {1) co-
oligomers of such ethylenically unsaturated compounds,
and (2) partially-esterified forms of co-oligomers (1).
Examples of (1) are styrene/maleic anhydride co-

30 oligomers {SMA), such as those sold by Elf-Atochem
under the trade names YSMA 1000A", "SMA 2000A" and "SMA
3000A". An example of (2} is a half-ester of said "SMA
3000A" with iso-octyl alcohol, sold by Elf-Atochem
under the trade name "SMA 3840A". It has been found

35 that by use of partially- or fully-esterified forms of
such commercially available SMAs, such as commercially



10 EP- B- 0287569. Preferably the polyam ne is a conpound of the
general fornula [err] wherein Ais -NH or -0, each
Rferr] independently 15 represents a hydrogen atom or a nethyl group, X
is in the range 1 to 3, and y is in the range 1 to 10 when A IS
-NHor yis in the range 1 to 200 mhen A i& = C) In formula (1)
above, it is preferr t hat when I S then x is 1, each Rerr]
represents a hﬁf?ﬂg]é’ri’ pa%ﬁl@rﬁlyaﬁ&tﬁrl%lﬁﬁ tfﬁEmFaﬂﬁetllet%wés RE ViFen A
-0, t hen wsé Sofl, etenhi Rt iolraRs @et acad;refdsyl eﬂéx@ype,arpbyy

I n the range 1 to re for dqft of

IO
reagent s ?Iﬁ%arﬁocix 1Atesn ?elr?%?rﬁ@ Feﬁﬁ?e ‘FW%‘SE}E‘
t echni ques cothaue(ﬁEﬂe131td&amaasureahaspotdnngxaopASTM D1003f t he reagent
(ii) is a polyalke f I g Y. %g pol yani ne
S ethyleng n'?ﬁamne ﬁ?@%ﬁion 8§n§g%|eM§F§€€ r%ac @QH{E ther in
a nolar ratio oﬁsﬁﬁﬁﬁﬁﬂﬁda 1qgﬂﬁr¢atﬂv@ t dip6tgufi nés Ipreferadyd - 4:1, in

a_hydrocarbon solMefdq ajutd dsqrﬂ@ercqt léreallphatﬂct be &P6EL{E oM dBhis,
250[err]C, e.g. as described Oep A-0587250. The nol ar coupllng ratio

of pol yal keny| more RﬁﬁfﬁﬁﬁhkﬂaQ578aPFﬁ8CPﬁdtﬁélbhéﬁh%ta1%°¥9%ﬁerﬁﬁly in the
range 1:1 to 3:dartidelf efsy-alw hltohel12.(khich39s a mixthiee edhyl enically

unsat ur at g coTROUNGS I Bors, miThI§ SInbERTI BN OIRSHNGS, that can be
methylbutan-1-0l) or iso-octyl alcohol, more
particularly in excess. The esterification of
polyacrylic acid is preferably carried out using Cj_gg
aliphatic or aromatic alcohols, for example straight

15 chain aliphatic alcohols, in particular n-amyl alcohol.
Said esterification processes are preferably carried
out at a temperature in the raﬁge 0 to 250°C, more
preferably 70 to 190°C, at a pressure in the range 0.5
to 10 atmospheres (50 to 1000 kPa), more preferably

20 atmospheric pressure, in the presence of a solvent,
more'preferably selected from alcohols, aromatic
hydrocarbons such as toluene, xylene and mesitylene,
and ethers such as tetrahydrofuran and 1, 4-dioxane, and
mixtures thereof, and in the presence of a catalyst,

25 more preferably selected from acids such as sulphuric
acid and PTSA, Lewis acids such as aluminium chloride,
and bases such as pyridine and 4-(N,N-dimethylamino)-
pyridine. Where the solvent is reactive, e.g. an
alcohol such as iso-octyl alcohol, reaction with the

30 oligomer (i) may occur concomitantly with reaction with
the polyamine (iv) or with {v).

The present invention further provides a process
for the preparation of a reaction product as defined
above which comprises reacting

35 {i) an oligomer.having a number average molecular
weight of no more than 7500 and being formed from one



- 5- for exanpl e al pha-ol efins and al pha- bet a-unsat ur at ed

car bonyl conpounds. Particularly suitable conpounds I ncl ude styrene,
nbl ei ¢ anhydri de and acrylic acid. The reaction between said
ethylenically unsaturated 5 nmononmers to formthe oligoner may be carried
out by radi cal cationic or anionic ol1donerisation. Said

oligoners are selected fromthose hav%p% a functional group that wll
react with an dMHECHe YIeidr AL d1TLeleRteREReBREFynthf @l $R¢h nal ei c
angydride,lsaywmmmnmér beingﬂanngﬁhg?ém&eﬁhlgf&yBECuﬁstddd@QMy@@maIaﬁdacid,
an al pha- ol ef i ns. yeris th. ei c_anhydri de. .

Reacti on pr oduc‘g‘f:)gls:L of@ﬁé&geﬁ%sgteﬁcﬁvg\rﬁ isgﬁf@ﬁ‘iﬁgf)ﬂgfs geln%r%%%%’ba*:'r%m
oligoners (i) ipamkiahleiahefullie esteridliegomeachr ofnehbch moromérs he
mononer s t Ber eofa Pasotl onhEg) wréﬂh@ﬂhﬁogafgut}gg gétsf'f'ed or from

ol i goners 1) In respect. of whic e een no such

esterification,® RERtHTRPY P PanSpigr epéopnes. optionally heingen

found that manyredctde weactd avwhRdeeilar weighesareha) | wigst ers) exhibit
| ow haze | evels, thyus, 20 r d%ﬁg%%y he need. for fgrther t reat ment. such as
e

filtration. Such ester)ifizd9 IoVRGoNer el ot ethylepicaldfhoners
may be carri ed wngatyratesttdanbostliareagentalf¢obp| , weich &Eeivatodé phatic

par o 25 16, ) B ot hEed o rear A% RESERLCRE Vac 1 ERRE e S ¢
comerci al |l y awdi¢mbthe (d)igomer is a co-oligomer of two monomers one
of which is a straight chain olefin, and
{iv) a polyamine containing at least two -NHy
and/or -NH groups, ‘or with
15 {v} the pre-formed product of reagents {(ii} and
(iv),
wherein at least one of the ethylenically unsaturated
compounds' of the oligbmgr'has a functional group which
can react with an amine, the oligomeric reaction
20 product optionally being further reacted with a low
. molecular weight amine.
The reaction between (i), (ii} and (iv) or between
(i) and (v} is preferably conveniently carried out in
the presence of a suitable solvent at elevated
25 temperature (i.e. above ambient temperature {(20°C)),
e.g. in the temperature range 25 to 200°C, more
particularly 160 to 200°C, often under reflux conditions
and, where necessary, at elevated pressure, e.g. in the
range from 2 to 100 x 10° Pa- Examples of solvents
30 include hydrocarbon solvents such as hexane,
cyclohexane, toluene, xylene, mesitylene; also
synthetic and mineral oils such as "HVI-60"; ether
solvents such as tetrahydrofuran and 1,4-dioxane;
nitriles such as acetonitrilé; alcohols such as 1-
35 pentanol (amyl alcohol) and 2-methyl-2-propancl {(tert-
butyl alcohol); and chlorohydrocarbons such as

This Sheet Has Been Replaced

Wi e




ol i goners of such ethylenically unsaturated conpounds, and (2)

partially-esterified fornms of co-oligoners (1). Exanpl es of (1) are
styfene/ mal ei ¢ anhydride co- 30 ol igoners (SMA), such as those sold by
El'f - At ochem under the trade nanes "SMA 1000A", "SMA 2000A" and " SMA
3000A". An exanple of (2) is a half-ester8of said "SMA 3000A" with
| so-octyl al cohol, sold by Elf-Atochem under the trade nane "SMA

3840A". It has beenl Tk aroethane .oy Thee PEPCREPt PAY| e eprried out

fully-est Ielrl fi eth figidafence of5UCRAVERS Skl | xsayaaigat@d%veSUfgb?s
comercially avai |l abl e
partial | y- est erfI SRSt fanHedcoRt igr the presepce of eRferifPid

pol yacrylic acmmténnonnexqﬂss golalcohol magnpk aenylrafieusihgpessants can
be produced having 10 |8V, measured according to ASTM
D1003). 5 9 e e:%%terl |ca %%ﬁﬁb kiﬁggéwﬂs to produce fully

esterified ollgonEfEhelwaighﬂ asittdios {iiig :diwd einbtlhe process reofdtlwait using
(err] ali phat'&fé)éerﬁf Oﬂ'?ﬁ;érftl%ncqféo#ﬁeferabl 'ﬁ ﬁ@f%ﬁt?éy %ﬁrié o bf anched

al i phatic al coh ticu | SO- coho |s a mxture
of 10 branché%PaﬁckﬂuﬂQ?e|ﬁ£9ﬁﬁfa?lﬂbﬁﬁymb§§aﬁ §0013a%d gud t

met hyl but an- 1- gkdi @it isiact pilv)al @ghals, pFekerably in the range from
10 1:20 to 20:1, more preferably from 1:5 to 5:1.
The reaction product of the present invention may

be used as a dispersant additive in lubricating oils.
Accordingly, the present invention provides a
lubricating oil composition comprising a major amount
15 {more than 50%w)} of a lubricating oil and a minor
" amount (less than 50%w), preferably from 0.1 to 20%w,
especially from 0.5 to 10%w (active matter), of a,
reaction product according to the present invention,
the percentages by weight being based on the total
20 weight of the composition. o
Suitable lubricating oils are natural, mineral or
synthetic lubricating oils. _
Natural lubricating oils include animal and
vegetable oils, such as castor oil. Mineral oils
25 comprise the lubricating o0il fractions derived from
crude oils, coal or shale, which fractions may have
been subjected to certain treatments such as clay-acid,
solvent or hydrogenation treatments. Synthetic
lubricating oils include synthetic polymers of
30 hydrocarbons, modified alkylene oxide polymers, and
ester lubricants, which are known in the art. These
lubricating oils are preferably crankcase lubricating
‘0ils for spark-ignition and compression-ignition
engines, but include also hydraulic lubricants, metal-
35 working fluids and automatic transmission fluids.



parficularly in excess. The esterification of pol yacrylic acid is

preferably carried out using (Jerr]

aliphatic or aromatic al cohol s,

forsexanpl e strai ght 15 chain aliphatic alcohols, in particular n-anyl

al cohol . Said esterification processes are preferably carried out
at a tenperature in the range O to 250[efr§ G nore preferably 70 to
190[err]C, at a pressure in the range 0.5 to 10 atnobspheres (50 to
1000 kPa), nore prdizefanaplao theatlmprphetingpbaseupel ¢omperent esbnce of a

sol vent ,
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such
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further prOV|dé@xaupﬂﬁéégﬁm@nlesf@mdﬁﬁetbﬁeﬁaﬁagn@hIQm ng%hbt(%#ﬁ@#oduct
ve which conpri ses reactlng 35 (i) an oligoner
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being for
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nber average nol ecul ar

ﬁ@d from oOme v1sc051ty of the lubglcatlng base olils present

15

20

25

30

'35

in the comp951tlons according to the present invention

‘may vary within wide ranges, and is generally from 3 to

35 mm?/s at 100°C

The lubricating oil compositions according to the
present invention 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 butadiené, or a copolymer of such a diene
with optionally substituted styrene. These copolymers
are 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
pressure/anti-wear additives such as zinc or sodium
dithiophosphates, ashless dispersants such as
polyolefin-substituted succinimides, e.g. those
described in GB-A-2231873, anti-oxidants, anti-rust
additives, friction modifiers of metal-containing
detergents such as phenates, sulphonates,
alkylsalicylates or naphthenates, all of which
detergents may be overbased.

The reaction product of the present invention may
also be used as a dispersant additive in fuels.
Accordingly, the present invention further provides a
fuel composition comprising a major amount {(more than

no nore than 7500 and



-7- nononer or two or nore different nononmers, the or each nonomer being
an ethylenically unsaturated conpound selected fromstyrene, naleic
anhydride, acrylic acid and (ferr] al pha-ol efins and said oligoner or each
of said nononers being optionally partially or fully esterified, said

ol i gonmer optionally being reacted with a R8w nol ecul ar wei ght amine, with

(i) a polyalke£%% derjvatjve of an ethylenically unsaturated carboxylic
reagent (iii), %h ¢ Snthe FIRNGFHSRORREr AdeSAolRRRI aP3Wki ght of at
| east 1600 whenpidfefdlh Dy NEfon S0 .20000t@ i2g@emoet pwefepaplyr sreéme of which

Is a straight chain ol ef.i and I,V a_pol yam ontaining at | east
two -NH err] an@%&l INH %T%{msafn%reme&}a)lly Eg m ?&Bgrggfér Yol product of
reagents (ii) afactiwg maiiermin cff d emsictdoa protiheteabygbedingl ty the

unsat urate COWBQHQQ@' t 'ﬁgggg kopak..gr L.ch n
react mﬁthgan ani ne. 1 é’&?ﬁ%gﬁirlc F%E%nghugggﬁﬁc?ggﬁgigﬁg #CbﬁeF%%
further reactedt9kah weight rfi dhe SOmROShEORRI ne. The reacti on between

(i), (i) and (iv) qiithmeamdls i#Rdude) gasoRigbesrnl! yicsavephent |y
carried out in , ,

These base fuels may comprise mixtures of saturated,
olefinic and aromatic hydrocarbons. They can be

10 derived from straight-run gasoline, synthetically
produced aromatic hydrocarbon mixtures, thermally
catalytically cracked hydrocarbon feedstocks,
hydrocracked petroleum fractions or catalytically
reformed hydrocarbons.

15 The fuel compositions according to the present

" invention may contain various other additives known in

the art such as a lead compound as anti-knock additive;
antiknock additives other than lead compounds such as
methyl cyclopentadienyl-manganese tricarbonyl or ortho-

20 azidophenyl; co-antiknock additives such as

' benzoylacetone; dehazers (e.g. ethoxylated glycerols

such as that commercially available as "SURDYNE" (trade
mark) M155 (ex Shell Chemicals, UK) or alkoxylated
phenol formaldehyde polymers such as those commercially

25 available as "NALCO" (trade mark) 7D07 (ex Nalco),
"TOLAD" (trade mark}) 2683 (ex Petrolite) or "SURDYNE"
{trade mark) D265, M153, M154 or M156 (ex Shell
Chemicals, UK)); anti-foaming agents (e.g. the
polyether-modified polysiloxanes commercially available

30 as "TEGOPREN" (trade mark) 5851, Q 25907 (ex Dow.
Corning) or "RHODORSIL" {(trade mark) ex Rhone
Poulenc)); ignition improvers (e.g. 2-ethylhexyl
nitrate, cyclohexyl nitrate, di-tertiary-butyl peroxide
and those disclosed in US—A§4208190 at Column 2, line

35 27 to Column 3, line 21); anti-rust agents {e.g. that
commercially sold by Rhein Chemie, Mannheim, Germany as



the presence of a suitable solvent at elevated tenperature (i.e. above
anbi ent tenperature (20C)), e.g. in the tenperature range 25 to 200[err]C,
nore particularly 160 to 200[err]C, often under reflux conditions and,
where necessary, at elevated pressure, e.g. in the range from2 to 100 X
10[err] Pa. Exanples of solvents include Bydrocarbon sol vents such as
hexane, cycl ohexane, toluene, xylene, n93|%¥lene al so syntheti¢c and

mneral oils sUGH #8031 -wopolghvdrisoplernelsgehess PEt R afYErbRtran and
1, 4-di oxane; nid¢id Qﬁexswétla& 2020 Huldding o ab@ahaésleutﬂveshavm@nctuanol

(amyl al cohol) 2- et hyl - 2- Rropano (ter al coho
chlorohydrocarH%Ed& ?ﬁ? St h 21pha car%o? TE¥WFCHPOP%%%%%€%gu§%%
process may be @nfsmhﬂtxnuted aliiphathe abﬂencerbbnagsotpeoonbuinlas

| ndi cated gboveg i 5 U 6O (80 g0ULED éﬂeagfgéﬁflf@ opf one.
Any wat er or excess of alco may be g exanple a
Dean and Stark diegter of polyImpbutyilgie- ﬁ&bﬁ&lFPF?d(EVFC¥%1€hécb¢bcess of
t he presented Eé”‘dﬁ%ﬂﬂﬁ§3¥7§adith@e%heahQEQSXi&QHtéo@e1g to
5:1, nore preferab fron13 1 to 13:1, .an %

P enollcs such as 2,6-di- tert- utylphenol, or

phenylenediamines such as N,N'-di-sec-butyl-p-

10 phenylenediamine); metal deactivators; lubricity agents

(e.g. those commercially available as EC831 (ex
Paramins) or "HITEC" (trade mark) 580 {(ex Ethyl
Corporation}); or carrier fluids such as a polyether
e.g. a Cj2-C15 alkyl-substituted propylene glycol ("SAP

15 949" which is commercially available from menmber
companies of the Royal Dutch/Shell group), "HVI" or
"YXHVI"™ (trade mark) base oil, a polyolefin derived from
'C2-C5 monomers, e.g. polyisobutylene having from 20 to
175, particularly 35 to 150, carbon atoms, or a

20 polyalphaolefin having a viscosify at 100°C in the range
2 x 1076 to 2 x 1079 m2/s (2 to 20 centistokes), being
a hydrogenated oligomer containing 18 to 80 carbon
atoms derived from at least one alphaolefinic monomer
containing from 8 to 18 carbon atoms.

25 The lubricating oil and fuel compositions of the
invention may be prepared by adding the reaction
product of the present invention to a lubricating oil
or_fuel. Conveniently, an additive concentrate is
blended with the lubricating oil or fuel. Such a

30 concentrate generally comprises an inert carrier fliuid
and one or more additives in a concentrated form.
Hence the present invention also provides an additive
concentrate comprising an inert carrier fluid and from
10 to 80%w {active matter) of a reaction product

35 according to the present invention, the percentages by



meiéht ratio (iv):(i) is preferably in the range from 10 1: 20 to 20:1,

nore preferably from1l:5 to 5:1. The reaction product of the

pr esent invention nmay be used as a dispersant additive in |ubricating
oi | s. Accordi ngly, the present invention provides a | ubri cating
oi | conposition conprising a najor anDunt125' (more than 50%W) of a

| ubricating oil and a mn unt (less than 0@&0 preferably from
0.1 to 20%, WEl%téE)é?ﬁJé}q )bafsreéjmo@ é’rhleo P68 raeehbeo }F]P%r), of a

reaction produc&oﬁﬁgntxhﬁal to the present invention, t he percent ages
by wei ght being ba osition.

the
Suitabl e IubrlcalliE}Qﬁﬁ €5 HﬁFﬁFaFarﬁﬁﬁérgﬁubﬁs 1nc£%€€thetic
| ubricating 0|Imydrocarbonsr&ndﬂmﬂxﬁunw5|oithggrochsbonsludéhamloahohmd

vegetabl e 9ils, ? 3 E%?éﬂ éﬁlqeﬂwaﬂgﬁale?hggo§5 Pr88 Liseythe

Iubrlcatlng oi | rived coa} or shale,
which fracti on@WM@nOl Om@‘@ﬂls{llbjt@@ttebutﬁlcétharn tFent epamBleach as

clay-acid, 150 M5 OF ﬂE%GEPQ%@aBbOQﬁt%%6&5%@&5h%§¥8&§§56§
Iubrlcatlng oi I s include synthetic polyners of drocar bons, nodified

al kyl ene oxi de $ASBRY SUGhPS t°19§§FErXWGSPFcaﬁ%§tuRﬁ§cﬁh%F%oﬁn%ﬁn in the

art. These mixtkirr're‘satdm&cszjdeﬁzeam ﬁdye.ﬁaﬁléahh!thCéﬁnkIdéHol ubri catl ng
i ti,on i nes i ncl ude

oS Lo B AR AN A0 SR % BB Ohey e S7BLAER Bl

transm ssion flaildsor mixture of mineral base oils, such as those sold
‘by member cbmpanies of the Royal Dutch/Shell Group
under thé designations "HVI", e.g. "HVI 60" base oil,
or the synthetic hydrocarbon base oils sold by member

15 companies of the Royél Dutch/Shell Group of Compahies
under the designation "XHVI" {(trade mark).

The present invention still further provides tﬁe
use of a reaction prdduct according to the present
invention as a dispersant additive.

20 The present invention will be further understood
from the following illustrative Exémples. In these
Examples, the number average molecular weights (Mp)
specified for the polyiscbutenyl moieties in the
polyisobutenyl succinic anhydride/succinimide and the

25 atactic propylene oligomer moieties in the atactic
propylene oligomer based succinic anhydride/succinimide
were determined by modern gel chromatography using
polystyrene standards, e.g. as described in W.W.'Yau,
J.J. Kirkland and D.D. Bly, "Modern Size Exclusion _

30 Liquid Chromatography", John Wiley and Sons, New York,
21979.

Active matter content was determined by separating
inactive material from the desired active matter on an
aluminium oxide column using diethyl ether as eluant;

'35 acid value was determined according to ASTM D 664; and



-9-’ Preferably the lubricating base oil conponent of t he

conpositions according to the present invention is a m neral

| ubricating oil or a m xture of mneral | ubricating oils, such as

t hose sold by nmenber 5 conpani es of the Royal Dutch/Shell G oup under the
designations "HVI", or the synthetic hydTééarbon base oils sold by

menber conpani es of t he RI¥ Dutch/SheII an| es under the
desi gnati on "XHhAtak (Bagk Ly#fas) defgrmined Tﬁea9F956§P$$ ¥tthhe
| ubricating basgsmi s 28®ESENt |n t he conpositions according to the

PLOSENT LIV O 1y ol YBRAA W WSS 3RIC S PR oy Seetal ! Trom

conposi tions acaeseding to the 15 present invention nmay contain various

other addi§ivesp knowry, | ylhé%o%?:eﬁgcEu@élf{iﬁcé’ﬁﬁ%ricﬁ'é’% L Qyers,

e.g. linear or s%ar-shaped p I soprene or
but adi ene, or a copol yner d&hespon visgbuhenyl mohpty s i¥malas substituted

styrene. These copol yners 2fasuak@ Y Eab) Yokl 9860 CoPD ¥ "B i £ 1

preferably hydrogenated to such an_ext nt a e npst of
the ol efinic unsaturation. & Kdr 3 LC? tt8bl5§'a gi #p eég *and] ﬁi‘?%d% A% per sant
V.l. inprovers such as those [Exaeghles 22080bBeck58ppod yamd s57 0r

|- h I 2 / h
o Loai umi® ' * G ni ophospieRa e RVebBePeRer B pEtet g o S e

EP-A-0542380

APOSA ~ : an atactic propylene oligomer based succinic
anhydride in which the atactic propylene
oligomer moiety has My (as measured by GPC)

15 of 2200 £ 200 in Examples 58 to 60, and

835 * 100 in Example 61, prepared by the
procesé according to EP-A-0490454

TETA : triethylene tetramine

TEPA : tetraethylene pentamine
20 PEHA : pentaethylene hexamine
S75 : a polyamine mixture containing tetraethylene
pentamine, pentaethylene hexamine and higher
ethylene polyamines in a weight ratio of
1:2:1 which is commercially available from
25 " Delamine B.V., Netherlands
Example 1

A mono-ester of "SMA 3000A"™ and iso-octyl alcohol
(*SMA 3840A" ex. Elf-Atochem) {(1.5g) dissolved in
"SHELLSOL A" {trade mark) {(aromatic-rich (99%

30 aromatics), high boiling (B.Pt. 166-180°C) solvent (ex.
Shell Nederland Chemie B.V.)) (150 ml} was added to a
stirred solution of the reaction product of PIBSA and
$75 (having a coupling ratio (mols of PIBSA to mols of
polyamine) of 1.5 £ 0.1) (50g, 40.9% active matter ) in

35 "SHELLSOL A" (50 ml) at 150°C. The reaction
temperature was increased at approx. 15°C per hour and



pol yol ef i n-substituted succini m des, e.g. those described in

GB- A- 2231873, anti-oxidants, anti-rust additives, friction nodifiers
or hetal -containing 30 detergents such as phenates, sul phonates,

al kyl sal i cyl ates or naphthenates, all of which detergents may be
over based. The reaction product” éft The present i nvention may

al so be used as dj spersant additive in fuels. Accordingly, the

present |nvent|§hﬁ dvirgeter and PB&IaE6ﬂ56%|¥?%%a% 3%ing a
maj or anount (rE§Mb¢é&Hby a Dean and Stark trap. Heating rates can Ife-

50%\) of f uel d I th 09 f bly f
0001 fo 20 NETE el PR I et atyrgotador Bcher A ECh et Ty 1rom
0.002 to O. Zmreactz(cactwaﬁehﬁtdeart) thafk aempacatunepf@ﬁubthmor'metg to the
5 invention, éi&é@réﬁmé&e%a@y r‘@ﬁ' %ﬁ Eﬁh@gug? g%cgr%ﬁggsure total

wei ght of the conpositio I de gasol i ne and
di esel fuel. EEEEB&%EL%EEEﬁﬂueIs nay conprlse m xt ures of saturated

ol efinic and aronatgsye M&e@sbeaﬁu1IBe£OCEHaEedé9crlxsl@<tIi&?chﬁ
strai ght-run gasoline, s nt heti cal | Bro uced aromati c hydrocarbon
m xtures, ther qu, urther reactlon products of the present
invention were prepared, namely those of Examples 2 to
10 41. The coupling ratio used in Example 21 was 1.2 *
0.1 and that used in Examples 37 and 38 was 1.0 £ 0.1.
Details of the types and amounts of the reagents
used and, where known, the total base number and
nitrogen content of the polyimide derivatives as
15 obtained are presented in Table 1 below, in which the
percentage of reactant B is of the total weight of
reactant A without adjustment to take account of the

percentage of active matter in A:-



catal ytically cracked hydrocarbon feedstocks, hydr ocr acked petrol eum

fractions or catalytically ref ormed hydrocarbons. 15 The fuel
conpositions according to the present i nvention may contain various
ot her additives known in the art ggch as a | ead conmpound as anti - knock
addi tive; anti knock additives other than | ead conpounds such as
nmet hyl cycl opent adi enyl - manganese tri carbonyl or ortho- 20 azi dophenyl ;
co-anti knock additives such as benzoyl acet one; dehazers (e.qg.
et hoxyl ated gl ycerol s such as that commercially avail abl e as " SURDYNE"
(trade mar k) ML55 (ex Shell Chemi cals, UK) or al koxyl ated phenol
for mal dehyde pol yners such as those commercially 25 avai |l abl e as "NALCO'
(trade mark) 7DO7 (ex Nal co), "TOLAD' (trade mark) 2683 (ex Petrolite)
or " SURDYNE" (trade mark) D265, ML53, ML54 or ML56 (ex Shel
Chem cal s, UK)); pnfd&-foam ng agentjs (e.g.| the pol yjet her - mpdi fi ed
pol ysi | oxanes conWErgE%IIy gvai |l ablle 30 "TEGOPREN' |(trade rk) 5851
Q 25907 (ex Dow rning% or "RHODORSIL" (trqgg mar kf) ex Rhpne
Poul enc) ) ; ignitibn;n EBover|s (e.g.SQ-ethy exyl jo nifev at e, cycl ohexyl
nitrate, di-tertifr Elﬁltyl pey oxi delo t hoslgs di scllgsed in
US- A- 4208190 at Cpl pwr—2—tHRe—3——t2F—+6 HA—3——e—2—=—ant | - r ust
agents (e.g. thatjs] | gonq§r0|ally sold by Rhein Chem g, Mannheim Germany
as gmm,g L) o o w©
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"RC 4801"

group contain

ing 5

or pol yhydric al cohol
the succinic acid derivative having on
carbon atons an unsubstituted

at

esters of a.succinic
| east one of
or substituted aliphatic hydrocarbon
from20 to 500 carhon atons (e.g.

di ester of polyisobutyl ene-substituted succinic acid);

anti -wear add

N, N -di -sec-b
agents
Par am ns) or

itives;

utyl - p-
(e. 0.
"H TEC"

anti-oxidants (e.g
2,6-di-tert-butyl phenol,

or
10

(trade

phenyl enedi am ne);
t hose commercially avail able as EC831 (ex
Cor poration));

acid derivative,

its al pha

t he pentaerythritol

reodorants;

phenolics such as

phenyl enedi am nes such as

mar k) 580 (ex Ethyl

net al

deacti vators;

| ubricity

or

carrier fluids such as a pol yet her e.g. aderr]-Cerr]

al kyl -substituted propyl ene glycol ("SAP 15 949" which is comrercially
avai |l abl e from nmenber conpanlns of the Royalf Dutch/ Shell grPup), "HVI "
or "XHVI'l (trade mark) a pnlyolefln derivefd from
Cerr]-Cerr] {nononers, e.dg. ¢ne haviing frompPO to 175,

. :ﬁ (\ Q . ﬂ . .
particularly to 1384, car 320 pol yal phafgefin PaV|ng a
vi scosity at O[err] ox 10-68to 2 x fQ[err]{nferr]/s
(2 to 20 centi reRat-edtetgerrereerta-ni ng 18 to
80 carbon one -all phaol ef i hi ¢ nonprer
containing frgm8 to © The lubricpting ofl and fuel
conposi tions the {m= |nrent|on aay be arepar by addijsig thejreaction
product of theNpresent inven®ion téa | ubiTcating®oil ~or fuel
Conveni ently, fan addijti ve concentrate is
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bl ended wth the lubricating oil or fuel. Such a 30 concentrate generally

conprises an inert carrier fluid and one or nore additives in a
concentrated form Hence the present invention also provides an
addi tive concentrate conpri sing inert carrier fluid and from

10 to 80%v (active matter) of a reactioh product 35 according to the
present invention, the percentages by

- 12 - wei ght being based on the total weight of the
concentrate. Exanpl es of inert carrier fluids include
hydr ocar bons and m xtures of hydrocarbons with al cohols 5 or ethers, such
as net hanol, ethanol, propanol, " 2- but oxyet hanol or nethyl tert-butyl
et her. For exanpl e, the carrier fluid may be an aromatic hydrocarbon
sol vent such as toluene, xylene, mxtures thereof or m xt ures of
t ol uene or xy| conor.y 10 Termatgrvery, tne carrier fluid
may be a m ng oi | or |m xturel of mneral base oils], such as
t hose sol d by nber clonpani gs of thle Royal] Dut ch/{Shell G oup .
under the desjghgnati of "HVI[R e.g.|8 HVI 6f basg3pil, | or fhe synthetic
hydrocarbon base oilg;sold y nenber o Py o
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15 conpani es of the Royal Dutch/Shell G oup of Conpanies under the

designation "XHVI" (trade mark). The present invention stil
further provides the use of a reaction product according to the
pr esent i nvention as a di spersantq@dditive. 20 The present
i nvention wll be further understood fromthe following illustrative
Exanpl es. In these Exanpl es, the nunber average nol ecul ar wei ghts
(Merr]) specified for the polyisobutenyl noieties in the
pol yi-sobut enyl succi ni ¢ anhydri de/succinimde and the 25 atactic
propyl ene oligonmer noieties in the atactic propyl ene ol i gomer based
succi ni ¢ anhydri de/ succi ni m de were determ ned by nodern gel
chr omat ogr aphy usi ng pol ystyrene standards, e.g. as described in WW
Yau, J.J_Kirkland and D D Bly_ "Mdern Size Exclusion 30 Li quid
Chr omat ogr aphly", Johp W1 ey| and Sons, New YorKk, 21979. Active
matter content was dpterm ned by sfeparating I nactijve matefrial fromthe
desired activg mattef on anj, I 4m ni um oxi decol utml psi ng |di et hyl et her
as eluant; 35« acidjwval ue mgs detjer mi nedeaccordeng to |@STM D [664; and
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Toial Base Nunber was determ ned in accordance with

In the Exanples, the followi ng abbreviations are
succi ni ¢ anhydride in which
noi ety has Wh (as

a pol yi sobut enyl
pol yi sobut enyl

200 i n Exanpl
200

APCSA

es 1

to &%, 37 to 52,

used: -

ASTM

in Exanples 22 to 36, 53, 54 and 57, 10
prepared by the process according to

anhydridé in which the atactic propyl ene
has Mh (as neasured by GPC) 15

58 to 60, and

5

D 2896.
Pl BSA
t he

measured by GPC) of 2200
55 and 56, and 1000

EP- A- 0542380

an atactic propylene oligonmer based succinic

ol i gomer

noi ety

of 2200 [err] 200 in Exanpl es
835 100 in Exanple 61, prepared by the

process according to EP-A- 0490454 TETA triethylene tetram ne
TEPA ©td [40 HA pentaet hyl epe hexam ne
S75 a ai ningi tetraet hyl ene
pent am ne, p¢ %pd hi g et hyl ene
pol yami nes in 2 d:2:1 Mhich ib
comercially - ine BY., Nefherlands
Exanple 1 A—F0—EE-H-eH—o - —SMA—3 yd—-se—eetyH—af cohol
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stirred solution of the reaction product of PIBSA and S75 (having a

coupling ratio (nols of PIBSA to nols of polyamne) of 1.5 0.1) (50g,
40. 9% active matter ) in 35 "SHELLSOL A" (50 ml) at 150[err]C. The
reaction tenperature was i ncreased et approx. 15[err] C per hour and
- 14 - the "SHELLSOL A", water and any al cohol released was
renoved by a Dean and Stark trap. Heating rates can be varied. Once
the tenperature had reached 200[err]C, the reaction was held at this
tenperature for 1 hour. The 5 excess solvent was renpved under reduced
pressure. Exanples 2 to 41 By processes simlar to that
described in Exanple 1 above, further reaction products of the present
i nvention were prepared, nanely those of Exanples 2 to 10 41. The
coupling ratio used in Exanple 21 was 1.2 0.1 and that used in
Exanpl es 37 and 38 Wwap T.0U P. I Oetar 5 of—tje—t rount s
of the reagentfs sed anF, mhede known, the tlotal pase npunber ang
nitrogen content of the polyimde derivatijves as |15 bt ai ped are
presented in Table 1 low, fih whicdl the S per{fenta@ of [Leactant{B is
of the total welght of - o = o N K
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reactant A without adjustment to take account of the per cent age of
active matter in A - 15 [err]

_21_

In the above Examples, and those that follow below:

(a) "SMA 3000A" is a styrene/maleic anhydride
oligomer {Mp 2350) in which the mole ratio of
styrene:maleic anhydride is 3 {ex. Elf-Atochem)

5 (b) "SMA 1000A" is a styrene/maleic anhydride
oligomer (M, 962) in which the mole ratio of
styrene:maleic anhydride is 1 (ex. Elf-Atochem)

(c) Reactant B in Examples 1, 6 to 12, 21 to 32, 37
and 38 was "SMA 3840A", a low molecular weight

10 (M, 3120) oligomer in which the mole ratio of
styrene:maleic anhydride is 3, and in which the
maleic anhydride has been reacted with iso-octyl
alcohol to form the mono-ester {(ex. Elf-Atochem)

(d) Reactant B in Examples 39 to 41 was a low

15 molecular weight (approx. 1000) polyacrylic acid

' esterified with n-amyl alcohol

e} Reactant A in Examples 1 to 10, 12 to 20, 22 to
36 and 39 to 41 bad a coupling ratio (mols of
PIBSA to mols of polyamine) of 1.5 % 0.1

20 (£} Reactant A in Example 21 had a coupling ratio

' (mols of PIBSA to ﬁols of polyamine) of 1.2 + 0.1

{g) Reactant A in Examples 37 and 38 had a coupling
ratio (mols of PIBSA to mols of polyamine) of 1.0
+ 0.1

25 {h) Reactant A in Examples 22 to 36, 53, 54 and 57
was "SAP 230TP", a mono/bis succinimide ashless
dispersant (ex. Shell Additives International

Ltd.)
(i) . Reactant A in Examples 43 to 47 and 56 was "SAP
30 285", a high molecular weight bis succinimide

ashless dispersant (ex. Shell Additives
International Ltd.)
(3) TNM' = Not Measured

35
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Example 42

"SMA 3000A" (1.65g) dissolved in mesitylene (50 ml)
at 100°C was added to a stirred solution of the
reaction product of PIBSA and S75 (having a coupling
ratio {(mols PIBSA to mols of polyamine) of 1.5 % 0.1)
(50g, 40.9% active matter) in "SHELLSOL A" (50 ml) at
140°C under nitrogen. The reaction temperature was
increased and the "SHELLSOL A" and water was gradually
removed by a Dean and Stark trap, over 4 hours. Once
the temperature had reached 200°C the reaction was held
at this temperature for 15 hours. The excess solvent
was removed under reduced pressure (120°C at 5 mm Hg
for 2 hours) to give a dark brown clear liquid (51g).

Details of the types and amounts of the reagents
used and the total base number and nitrogen content of

' the polyimide derivative as obtained are presented in

Table 2 below, in which the percentage of reactant B is
of the total weight of reactant A without adjustment to
take account of the percentage of active matter in A:-
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20 [err] - 21 - In the

aboye Exanples, and those that follow bel ow (a) "SMA 3000A" is a
sty¥ene/ mal ei ¢ anhydri de ol i goner (WMh 2350) in which the nole
rati o of
_24_
Example 43

A mono—ester of "SMA 3000A"™ and iso-octyl alcohol
("SMA 3840A" ex. Elf-Atochem) (4.0g) dissolved in
xylene {40 ml) was added to a stirred solution of the
5 reaction product of PIBSA and S75 (having a coupling
ratio {(mols of PIBSA to mols of polyamine) of
2.0 £ 0.2) {(100g, 42.0% active matter) in xylene
(100 ml} at 140°C under nitrogen. The reaction
temperature was increased and the xylene, water and any
10 alcohol were gradually removed by a Dean and Stark
trap, over 4 hours. Once the temperature had reached
200°C the reaction was held at this temperature for 1
hour. The excess solvent was removed under reduced
pressure (110°C at 5 mm Hg for 2 hours}) to give a dark
15 brown clear liquid (100g).

Examples 44 to 47
By processes similarltb that described in Example

43 above, further reaction products of the present
20 invention were prepared.

Details of the types and amounts of the reagents
used and the total base number and nitrogen content of
the polyimide derivatives as obtained are presented in
Table 3 below, in which the percentage of reactant B is

25 of the total weight of reactant A without adjustment to
take account of the percentage of active matter in A:-
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styrene/ mal ei ¢ anhydri de ol i gomer (Mh 962) in which the nole
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Exanples 39 to 41 was a |ow 15 nol ecul ar wei ght (approx. 1000)
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35 - 22 - Exanpl e 42

" SMA 3000A" (1.65g) dissolved in nesitylene (50 nl) at 100[err] C was
added to a stirred solution of the reaction product of PIBSA and S75
(having a coupling 5 ratio (nols PIBSA to nols of polyamne) of 1.5 0.1)
(50g, 40.9% active matter) in "SHELLSOL -A26(50 m ) at 140[ err] C under
nitrogen. The reaction &enperature was I ncreased and the "SHELLSOL A"
and water was renoved by a Dean and Stark trap, over 4
hours. Once 10 tlre Qq{IBRY &ttt ghad chaaﬁhaﬂlpﬁﬁgb@éflﬁ édspom@@ti@éu vvas

Pghgved unggrtsgﬁaie rai %ﬁhyéﬁﬁﬁéFé?%#Cigp §888)50|V§$ﬁ§ hours) to
give a dark brdvebel daan)l gig -c5<1)51ig.)ssolved in "BEEBLS@Lok"thkOtxyb)_es and
amount s of st he r§%9£&l§$d]t% C?e%}%r 2 IsUiﬁtEBhal:fb@ﬁg PHS@EIoﬁg{&%ﬁét?ge”

cont ent of ve asS obtaine
Tabl e 2 bel ow, ¢h h arme S chavdge ef coundinat ratie (m0150¢fthe t ot al

wei ght of reactgidgsa\ o trhod ﬁd{g&ty%&het)oof 1.5t akg, apcosntyof 44 hey
percentage of active matter in
active matter) in "SHELLSOL A" (50 ml) at 140°C under
nitrogen. The reaction temperature was increased and
10 the "SHELLSOL A" and water were gradually removed by a
Dean and Stark trap, over 4 hours. Once the
‘temperature had reached 200°C the reaction was held at
this temperature for 15 hours. The excess solvent was
removed under reduced pressure {120°C at 5 mm Hg for 2
15 hours) to give a dark brown clear liquid {51q).
Examples 49 to 52

By processes similar.to that described in Example

48 above, further reaction products of the present
invention were prepared.

20 Details of'the'types and amounts of the reagents
used and the total base number and'nitrogen content of
the polyimide derivatives as obtained are presented in
Table 4 below, in which the percentage of reactant B is-
of the total weight of reactant A without adjustment to

25 take account of the percentage of active matter in A:-
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"SMA 3000A" and i so-octyl

El f - Atochem) (4.0g) dissolved in

[err]
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xyfene (40 M) was added to a stirred solution of the 5 reacti on product

of _PIBSA and S75 (having a coupling ratio (mols of PIBSA to nols of
pol.yam ne) of 2.0 0.2) (100g, 42.0% active matter) in xyl ene
(100 m) at 140[err]C under nitrogen. e reaction t enperature was
i ncreased and the xylene, water and any® 10 al cohol were gradually renoved
by a Dean and Stark trap, over 4 hours. Once the tenperature had
reached 200[err]C the reaction was held at this tenperature for 1
hour. The excess solvent was renoved under reduced pressure (110[err]C
at 5 mMmHg for 2 hours) to give a dark 15 brown clear liquid (100g).
Exanpl es 44 to 47 By processes simlar to that described in
Exanpl e 43 above, further reaction products of the present 20
i nvention were prepared. Details of the types and anounts of the
reagents s5-egd—aRa—the—tetad--base—-nunber and nitrogen content of
t he polyi m de|derivatives jas obtained [are presented in Tabl e 3 bel ow,
in which the pgercentage of} reactant Bjis 25 of the total weight of
reactant A w tikout adjustjgpt to t ake account of the percentage of
active matter {fin A - .
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25 [err] - 26 -

Exanpl e 48 A Cerr] straight chain al pha-ol efin copol ynerised

wi th mal ei ¢ anhydride ("PX-100" (M 2400) ex. Akzo Nobel GrbH) (2.5Q)
di ssolved in "SHELLSOL A" (10 M) 5 was added to a stirred solution of

t he reaction product of PIBSA and S752(having a coupling ratio (nols
of PI BSA to nols qg polyamne) of 1.5 0.1) (50 g, 40.9% active
matter) in "SH 1lev93 50 m) at 140[err] C under nitrogen. The

reaction tenperat urthevas-pertiearsedsaed dE polect HEE [ SOLA AL "GORDRETRr wer e
gradually remvpdh Yo 1000) ex. Goodrich Chemicals) (6.3g) dissolved
. in xylene (63 ml) was added to a stirred solution of
5  the reaction product of PIBSA and TEPA {(having a
coupling ratio (mols of PIBSA to mols of polyamine) of
1.5 + 0.1) (63g, 45.0% active matter) in xylene {63 ml)
at 140°C under nitrogen. The reaction temperafure was
increased and the xylene and water were gradually
10 removed by a Dean and Stark trap, over 4 hours. Once
the temperature had reached 200°C the reaction was held
at this temperature for 1 hour. The excess solvent was
removed under reduced pressure (120°C at 5 mm Hg for 2
hours) to give a dark brown clear liquid {65g).
15 Example 54
| By a process similar to that described in Example
53 above, a further reaction product of the present

invention was prepared. _
Details of the types and amounts of the reagents
20 used and the total base number and nitrogen content of
the polyimide derivatives as obtained are presented in
Table 5 below, in which the percentage of reactant B is
of the total weight of reactant A without adjustment to
take account of the percentage of active matter in A:-



Dean and Stark trap, over 4 hours. Once the . tenperature had reached

200[err]C the reaction was held at this tenperature for 15 hours. The
excess sol vent was renoved under reduced pressure (120[err]C at 5 mm
Hg for 2 15 hours) to give a dark brown clear liquid (51q). Exanpl es
49 to 52 By processes simlar 3Q that described in Exanpl e 48
above, further reaction products of the present i nvention were
prepared. 20 Details of the types and anmounts of the reagents

used and the total base nunber and nitrogen content of t he pol yi m de
derivatives as obtained are presented in Tabl e 4 below, in which the
percentage of reactant Bis of the total weight of reactant A w thout

adj ustnment to 25 take account of the percentage of active matter in A -
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Example 55

A styrene/acrylic acid copolymer ("MOREZ 300" (Mp
1300) ex. Morton International Limited) (7g) was added
to a solution of the reaction product of PIBSA and S75
(having a coupling ratio (mols of PIBSA to mols of
polyamine) of 1.5 % 0.1) (100g) and titanium{IV)
isopropoxide (0.15g) in "SHELLSOL A" (150g) at room
temperature. A nitrogen purge was introduced and the
temperature was increased to 120°C for 1 hour to
dissolve the "MOREZ 300". The temperature was then
increased and the "SHELLSOL A" and water were gradually
removed by a Dean and Stark trap, over 4 hours. Once
the temperature had reached 200°C, the reaction was
held at this temperature for 24 hours. The product was
dissolved in toluene and filtered. The excess solvent
was removed under reduced pressure {(120°C at 5 mm Hg
for 2 hours) to give a dark brown liquid {(100g).
Examples 56 to 57 '

By processes similar to that described in Example

55 above, further reaction products of the present
invention were prepared, the coupling ratio used in
Example 56 being 2.0 * 0.2.

Details of the types and amounts of the reagents
used and, where known, the total base number and
nitrogen content of the polyimide derivatives as
obtained are presented in Table 6 below, in which the
percentage of reactant B is of the total weight of
reactant A without adjustment to take account of the
percentage of active matter in A:-



-~§9 - Exanpl e 53 The n- pentanol ester of polyacrylic acid

(" GOODRI TE 752" (M 1000) ex. Goodrich Chem cals) (6.3g) dissolved

in.xylene (63 m) was added to a stirred solution of 5 t he reaction

product of PIBSA and TEPA (having a 8§ coupling ratio (nmols of PIBSA to
g

nol s of pol yam ne) of 1.5 0.1) ( , 45.0% active matter) in xylene
(63 m) at 140[err] C under nitrogen. The reaction tenperature was
i ncreased and the xylene and water were gradually 10 renoved by a Dean
and Stark trap, over 4 hours. Once the tenperature had reached
200[err]C the reaction was held at this tenperature for 1 hour. The
excess sol vent was renoved under reduced pressure (120[err]C at 5 mm
Hg for 2 hours) to give a dark brown clear liquid (65g). 15 Exanpl e
54 By a process simlar to that described in Exanple 53
above, a further r T 1NE present i nvention was
pr epar ed. t ypesi and %nnunts of the reagents 20
used and the total nitrpgen ¢ontent of t he pol yi m de
derivatives as obtlaildbl fed ip Table 5 below, in which the
per cent age of reac]t dgthegotal wei ght of reactant A w t hout
adj ustnent to t —Lhe,peLceﬂtage of active matter in A -
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30 [err] - 31 -
Exanpl e 55 A styrene/acrylic acid copolyner ("MOREZ 300" (Merr]
1300) ex. Morton International Limted) (7g) was added

- 33 -

Example 58
A mono-ester of "SMA 3000A" and iso-octyl alcohol

("SMA 3840A" ex. Elf-Atochem) (2g) dissolved in

"SHELLSOL A" (20 ml) was added to a stirred solution of
5 the reaction product of APOSA and S75 (having a

coupling ratio {(mols of APOSA to moles of polyamine of

1.5 £ 0.1) (50g) in "SHELLSOL A" (130 ml) at 140°C under

nitrogen. The reaction temperature was increased and

the "SHELLSOL A", water and any alcohol were gradually
10 removed by a Dean and Stark trap, over 2 hours. Once

the temperature had reached 200°C the reaction was held
at this temperature for 1 hour. The excess solvent was
removed under reduced pressure {(120°C at 5 mm Hg for 2
hours) to give a dark brown clear liquid (50g).
15 Examples 59 to 61
' By processes similar to that described in Example

58 above, further reaction products of the present
invention were prepared, the coupling ratio used in
Example 59 being 2.0 + 0.2.

20 Details of the types and amounts of the reagents
used and the total base number and nitfogen content of
the polyimide derivatives as obtained are presented in
Table 7 below, in which the percentage of reactant B is
of the total weight of reactant A without adjustment to

25 take account of the percentage of active matter in A:-



to.a solution of the reaction product of PIBSA and S75 5
coupling ratio (nols of PIBSA to nols of
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Exanpl e 58 A nono-ester of "SMA 3000A" and iso-octyl al coho

(* SMA 3840A" ex. ElIf-Atochen)(2g) dissolved in "SHELLSOL A" (20 m)
was added to a stirred solution of 5 t he reaction product of APOSA and
S75 (having a coupling ratio (nols of35APCSA to nol es of pol yam ne of
1.5 0.1)(509) in "SHELLSOL A" (130 nml) at 140[err] C under ni trogen.
The reaction témﬁﬁmﬁiﬂrézmas i ncreased and the "SHELLSOL A", water and

any al cohol wermgage athet |y
"Haze" is that percentage of transmitted light
which, in passing through the specimen, deviates from
5 the incident beam by forward scattering. For the
purpose of this method only light flux deviating more
than 2.5° on average is considered to be haze.
The dispersant is dissolved in "HVI 60" oil, at
100°C, in a mass ratio of 1:9. The haze of the
10 solution is measured by means of a pivotable-sphere
hazemeter, applying a correction for the haze of the
solvent. The hazemeter is as specified in ASTM D1003,
with digital display reading to 0.1%.
Results of these tests are given in Table 8:



10 ' renoved by a Dean and Stark trap, over 2 hours. Once t he

tenperature had reached 200[err] C the reaction was held at this
tenperature for 1 hour. The excess sol vent was renoved under reduced
pressure (120[err]C at 5 mmHg for 2 hours) to give a dark brown cl ear
liquid (50g). 15 Exanples 59 to 61 - 36 - By processes simlar to that
descri bed in Exanpl e 58 above, further reaction products of the
present i nvention were prepared, thel23:I8 ng ratio used in
Exanple 59 being 2.0 0.2 20 Details of the tynes and ampunts of the
reagents used madvihe NO! 4! Ha%e @YTOEExaRG1EI K6 OJeHARN et P
t he polyi m de derifpvattrvesas otptarmed—are presernted TN Tapte | bel ow,
in which the perc¢ntage Jof rea¢tantSelis of2% he tqtal @mfght §f
reactant A withouf| adjusfnent fo 259 gtakel accowyy of tlhe pergent age of
active matter in f—= 3%

3 8.8 31 1.0

4 6.2 32 0.4

.5 7.1 33 2.8

6 7.9 34 2.0

7 5.2 35 1.8

8 6.0 36 4.3

9 10.3 39 6.5

10 7.0 40 4.0

12 14.7 48 5.4

13 3.4 49 5.2

14 4.8 50 6.8

15 4.5 51 5.5

16 4.6 52 6.9

17 5.1 53 3.3

18 _ 6.5 54 . 2.4

19 6.7 55 1.0

20 9.3 56 ' 1.0

21 11.0 57 3.0

22 <1.0 58 3.7

24 <1.0 59 2.4

26 <1.0 60 4.6

27 1.3 61 1.6

28 <1.0

It can be seen from the figures in Table 8 that
reaction products of the present invention exhibit low
5 levels of haze.



[err] - 35 - Exanpl e 62

Haze Test "Haze" is that percentage of transmtted |ight

whi ¢h, in passing through the specinen, deviates from5 t he incident beam
by forward scattering. For the purpose of this nethod only light flux
devi ating nore than 2.5[err] on aver&de-is considered to be haze.

The di spersant is dissolved in "HvVI 60" oil, at 100[err]C, in a mass
ratio of 1:9. ExaM»Le €3 the 10, solution is measured by neans of a

pi vot abl e- spher@rbon BEZSMEi&iperdRPlcyl. Tésé qoBDEgti on for the haze of the

solvent. The hazengier. is AS SREeciiied |g AEE D. gggl with digital
di'spl ay reading %FitﬁﬁﬁéRafi Biibi tcati e e tests are given in
Tabl e 8: Samples of a SAE 15W40 Middle East lubricating oil

5 containing a commercial package of a zinc

dialkyldithiophosphate, an overbased calcium alkyl
salicylate and VI improver, were modified by
incorporation of oligomeric reaction products of the
Examples to give oils containing the derivatives at a

10 concentration of 1%w active matter. 3%w of carbon
black was then added to each 0il and {(percentage)
-increase in kinematic viscosity at 60°C was determined,
using an.Ubbelohde viscometer. A low result indicates
good performance. The absolute values obtained are

15 dependent on the active surface area of the carbon
black used, and therefore comparative series should be
tested with identical samples of carbon black. The
tests were carried out using "Flamruss" {(trade mark)
carbon black.

20 The results of these tests are given in Table 9:
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- TABLE 8 Exanpl e No. Haze
Exanpl e No. Haze (% 1 5.0 29
2 9.6 30 5.0 3
31 1.0 4 6.2 32
34 ° 2.0 - ] 383? é'g 35 °
8 6.0 TABLE 4.3 9
39 A B 10 10
| 2Example Nol4l 7CBDT (%) WK&xample No.5{4 CBDT (%)
34 R Y T
4.6 252 18. 9 26 1Y  16.2 5.1
6.7 Sgs | 18P 21 gp 147 g
1.0 a 21 23 1110 28 57 18.4 3.p
<1.0 5°° 13577 29 15.2
6 15.9 30 15.3
7 15.9 31 14.8
8 15.5 32 15.3
9 18.3 37 14.8
10 19.5 38 15.3
11 20.3 40 17.6
12 17.2 41 18.1
22 15.7 42 16.7
Example 64

10

15

Rheology Test

(Using a controlled strain rate rheometer {Couette

geometry)) .
Carbon black (Cabot Vulcan XC72R), oven dried, is

equilibrated at 100°C overnight using a heated stirrer

block, with an appropriate concentration of the sample

dispersant in an appropriate fully formulated test oil.

The equilibrated sample is measured using a Couette

geometry over a range of shear rates.

An initial

manual shear rate sweep is carried out to determine the

appropriate sensitivity setting for the rheometer and

to precondition the sample to eliminate any shear

history.

Subsequently the sample is left to

temperature equilibrate for at least 10 minues before

the measurement 1s made.

As .in the Carbon Black

Dispersancy Test (CBDT), increases in viscosity which
are lower than that with the parent dispersant, e.q.



24 ° <1.0 59 2.4 26 <1.0

60 4.6 27 1.3 61 1.6

28 <1.0 It can be seen fromthe figures in Table 8 that
reaction products of the present invention exhibit low5 | evel s of haze.
- 37 - Exanpl e 63 Car bon Bl ack 3Bi spersancy Test (CBDT)

(British Rail RyblicatioquR GQQ: 1984" L. SanBIes f a SAE 15W0

M ddl e East | ubr$RBt3+ ol 1201 "SBhi2dhirnd P4 icahRerBPEPVBAckage of a zinc

di al kyl di t hi ophgs: San@p Over tased calcdinimaklsyl, salicylate and VI

| nprover, were nodified b | ncor poration_of qligonerig feactjion

products of the {h%?%'f]efss tooé 33%\? SIS tEoRE S ARG t hR @%?féa{’ Yes at a

10 concentr attiea Hfgules aii iveakatise beingvhosec fipbohnhe bl ack was t hen

added to egch o%érfggkéﬁggﬁangégggt dispér%%b%%se in kinematic viscosity at
de : |

60[ err] C was erm
TABLE 10
Example No. Rheology Example No. Rheology
(1s71) (1s71)

1 1 (5) 32 0.5 (3)
6 1.5 {5) 33 1 (3)
7 2 {5) 34 0.5 (3)
8 0.5 {5) 35 0.5 (3)
9 0.5 (5) 36 0.5 (3}
10 0.5 (5) 39 1.2 (3)
12 0.5 (5) 40 1 {3)
13 4 (5) 42 3 (5)
14 2 (5) 43 5 {(8)
15 4 {5) 44 6 (8)
16 2 {5) 45 4 (8)
17 3 {5) 46 5 (8)
18 3 (5) 47 5 (8)
19 4 (5) 48 2 (4)
20 4 (5) 49 2 (4)
22 2 (3) 50 2 (4)
24 1.5 (3) 51 2 (4)
26 1 (3) 52 3 (4)
27 0.5 {3) 53 1 {3)
28 0.5 {3) 54 1 (3)
29 0.5 {3) 55 0.5 {3)
30 0.5 (3) 56 1 {3)
31 0.5 (3) 57 0.5 {2)




usi ng an Ubbel ohde visconeter. A low result indicates good
performance. The absol ute val ues obtai ned are 15 dependent on the active

surface area of the carbon bl ack used, and therefore conparative
series should be tested with identical sanples of carbon black. The
tests were carried out using "Flanruss" (tyade mark) carbon bl ack. 20
The results of these tests are given in Table 9:
- 38 - Example 65 TABLE 9 Exanpl e No.
CBDT (%9 Exan%ie NO., CBEW (% ) 1 15.3
24 15C@rrosion Tes 2 14 } 26
16. 2 Cofipounds of tHA& present invéition displayl4educed
4 23 : : - : 13.
29 15p5rr031on, gg demon%tratég fh 5235} 10 bench é§§r051on
15.3 test without sevexity adjustment 3fref. API CG—y test).
8 15. 51he results32at the samel@idpersant treat rated, were 18.
37 : .10 ' 19.5 38
15. 3 5 as follows:
TABLE 11

Sample Lead leached (ppm)

"SAP 230TP" 18

Example 27 5

10 Example 66
Fluoroelgstomer Seals Test

Compounds of the present invention are less
aggressive to fluoroelastomer seals, as demonstrated in
the Mercedes Benz fluorcelastomer seal test. When seal

15 fluoroelastomer was subjected to a formulation
cohtaining Example 47 its tensile strength was reduced
by only 16% and the extent to which it could be _
stretched before breaking was only 15%; the reductions
in an analogous formulation, at the same dispersant

20 treat rate, containing, instead, "SAP 285", were
greater:
" TABLE 12
Sample Tensile strength |Elongation at
. break
"SAP 285" -31% -30%
Example 47 --16% -15%

T 25

7

3



11 20. 3 : 40 17. 6 12

17.2 41 18.1 22 15.7

42 - 16.7 Exanpl e 64 Rheol ogy Test (Using a
controlled strain rate rheoneter (Couette 5 geonetry)) Car bon
bl ack (Cabot WVul can XC72R), oven dried, ~i 41 - equilibrated at 100[err]C
overni ght using a heated stirrer bl ock, with an appropriate
concentration of the sanple di spersant in an appropriate fif 14037
formul ated test oil. 10 The equilibrated sanple is nmeasured using .a

Couette geonetry over a range ofc ghearr matses. An i
shear rate sweep is carried out to determne the m’im“wﬂ"ﬂw
sensitivity setting for the rheoneter and to prec | e
to elimnate ary. sifkar réactibnspopguctSobsequently the sanple is left to
ST e T W S e e L L g L,
vi scosi ty whi ciwveight sfe noomere: fhant RAPOwaRE Paingatermed S, e.g.
monomer or two or more different monomers, the or each
5 monomer being an efhylenically unsaturated compound and
said oligomer or each of said monomers being optionally
partially or fully esterified, each of which monomers
may not. contain an ether moiety nor be a
cyclopentadienyl group, said oligomer optionally being
10 reacted with a low molecular weight amine, with
(ii) a polyalkenyl derivative of an ethylenically
unsaturated carboxylié reagent {(iii), which derivative
has a number average molecular weight of at least 1600
when the oligomer is a co-oligomer of two monomers one
15 of which is a straight chain olefin, and
(iv) a polyamine containing at least two -NH»
and/or -NH groups, or with
(v} the pre-formed product of reagents (ii} and
{iv),
20 wherein at least one of the ethylenically unsaturated
compounds of the oligomer has a functional group which
can react with an amine, the oligomeric reaction
product optionally being further reacted with a low
molecular weight amine.
25 2. A reaction product according to claim 1 wherein the
low ﬁolecular weight amine is aniline.
3. A reaction product according to Claim 1 or 2,
wherein the ethylenically unsaturated carboxylic
reagent is selected from monoethylenically unsaturated
30 C4-10 dicarboxylic acids and anhydrides.
4. A reaction product according to Claim 1, 2 or 3,
wherein the polyalkenyl derivative is derived from a

This Sheet Has Been Replaced THIS SHEEYT HAS BEEN

AU AT)




- 33 - "SAP 230TP" and " SAP 285", indicate inproved di sper sancy
over those succini m des. The results of these “ﬁlﬂ"ﬁ[ﬂ"ﬁ'“ﬁ”“l
Tabi e 10, the figures in brackets being those for

correspondi ng parent dispersants: " STABLE
10 Exanpl e No. Rheol ogy - Branpl e No. Rheology
(1sf[err]) (1s[err£ 1 (5)
32 pglyplkene which is ymer of atqleast one(@a 5 33
%3) 53) monoblefin. 2 ) (5) 34 . ?3? .
0.5 (5) Sf%SA.reaé%lon prqgu%% accoEging to 3py one of the
(5) 39 precedirlg Zlaims,( 3herein tBe polyamine 18.& compouﬁ&) 40
%5) gi) of gﬁ% geefral form% 43 (5) 42 (8)
15 4 HpN- (CHR) x~Clig- [A-CHp- (CHRL) g] y~NH; "8 (D Lo

(5) wHerein A is -NH br -0-, ealB) rl 1ndé§endently
(5) 46 5 (8) 18 3 (5) 47
5 (8) repreggnts a hydrogepn atom or e5¥ethx§ group, X is in
(4) 20 the range 4 to 3, an@®) is49n the range 1 £o 10 whef4dd
i?S 1?3) 1§ﬂjNH or J ¥s in %he range(&)to 500 %hen ﬁA&s -0-. i4
(3) 52 6. A prdcess for(4the preparation of a reaction product

according to claim 1 which comprises reacting
(i) an oligomer having a number average molecular
weight of no more than 7500 and being formed from one
15 monomer or two or more different monomers, the or each
monomer being an ethylenically unsaturated compound and
said oligomer or each of said monomers being optionally
partially or fully esterified, each of which monomers
may not contain an ether moiety nor be a
20 cyclopentadienyl group, said oligemer optionally being
reacted with a low molecular weight amine, with
(i1) a polyalkenyl derivative of an ethylenically
unsaturated carboxylic reagent (iii), which derivative
has a number average molecular weight of at least 1600
25 when the oligomer is a co-oligomer of two monomers one
of which is a straight chain olefin, and
(iv) a polyamine containing at least two -NHj
and/or -NH groups, or with
(v) the pre-formed product of reagents (ii} and
30 (iv),
wherein at least one of the ethylenically unsaturated
compounds of the oligomer has a functional group which
can react with an amine, the oligomeric reaction
product optionally being further reacted with a low
35 molecular weight amine.

oot Has Been Replaced | jTHrs SHEET HAS BEEN

T HPLIED




27 . 0.5 (3) 53 1 (3) 28

0.5 (3) 54 1 (3) 29 0.5

(3) 55 0.5 (3) 30 0.5 (3) 56
1 (3) 31 0.5 (3) 57

(2) ' - 43.-40 - Exanpl e 65
Corrosi on Test qunds ,Qf the present inventjon disp]ay reduced

corrosi on, as d%ﬂnﬁ%ﬁF§F€§3§&nﬂh€1 f@mﬁ@ﬁéﬁleBr?%EPE%Plng a IO %) t hout
severity adj ustamnint redf aANﬂbﬁﬂaaélthbhl and aThénoEsSathdsnt adf tdhe sane

TALE 11 | redliSh ofidich acBratns™td apy re atigiethen) o 5
"SAP 230TP" . 8. A fuel comf®sition comprisingxanpipoR7amount of a
5 fuel and a minor amount of a reaction product according
to any one of Claims 1 to 5.
9. An additive concentrate comprising an inert carrier
fluid and from 10 to 80%w, based on the total ‘
concentrate, of a reaction product according to any one
10 of Claims 1 to 5. '
10. Use of a reaction product according to any one of
Claims 1 to 5 as a dispersant additive.

R

PS36/TSTO37FF



10" - Exanpl e 66 Fl uor oel ast oner Seal s Test Conpounds of the

present invention are |ess aggressive to fluoroel astoner seals, as
denonstrated in t he Mercedes Benz fluoroel astonmer seal test. \Wen seal
15 fluoroel astomer was subjected to a formnulation cont ai ni ng Exanpl e
47 its tensile strength was reduced by only 16% and the extent to
which it could be stretched before breaking was only 15% Ehg 3
reducti ons i n an anal ogous formul ation, at the sanme di spe 0
treat-rate, containing, instead, "SAP 285", were greater:

TABLE 12 Sanpl e EeBsBl 8 Bthe@gTh El ongation at

br eak " SAP 285" -31% ) - 30% Exanpl e 47

-16% . -15% 25 DISPERSANT ADDITIVES

The reaction product of (i) an oligomer having a

5 number average molecular weight of no more than 7500
and being formed from one monomer or two or mofe
different'monomers, the or each monomer being an
ethylenically unsaturated compound and said oligomer or
each of said monomers being optionally partially or

10 fully esterified, each of which monomers may not
contain an ether moiety nor be a cyclopentadienyl
group, said oligomer optionally being reacted with a
low molecular weight amine, with (ii} a polyalkenyl

_ derivative of an'ethylenically_unsatﬁrated carboxylic

15. reagent (iii), which derivative has a number average
molecular weight of at least 1600 when the oligomer is
a co-oligomer of two monomers one of which is a
straight chain olefin, and (iv) a polyamine containing
at least two -NHp and/or -NH groups, or with (v) the

20" pre-formed product of reagents (ii} and (iv), wherein
at least one of the ethylenically unsaturated compounds
of the oligomer has a functional group which can react
with an amine, the oligomeric reaction product
opticnally being further reacted with a low molecular

25 weight amine; lubricant compositions, fuel compositions
and additive concentrates containing them, and use of
the reaction products as dispersant additives. '

PS36/TSTO37FF 3 B



- 41 - CLAI V5 1. The reaction product of: (i) an

ol i goner havi ng a nunbe wei ght of no nore than 7500
and being forned fromo éﬂﬁﬁhbﬁwEvp@L or nore different nononers, the
or each nononer bBeing a y unsaturated conmpound sel ected from
styrene,Z7mal ei.c anhydyi d [ ' sai d
oli gomert or each of ' e?n?ﬁorrer@%el n Elst(q){ﬁ’g Ibe%!a{) a@%@ér{gpgt 3?9}
esterified, said oligoner : reacted with a low nol ecul ar
wei ght am ne, with (iji) a ponaIkenyI derlvatlve of an ethylenically
unsat urated carboxylic reagent—trr+y—wh¥ch derivative has a nunber

aver age nDIecu%af—ﬂe+ght—ei—aL—Least -46Q0 when the oligoner is a
co- ol i gonmer of of which is a straight chain olefin, and
(|v) a pol yamn M)mumﬂm east two -NH err] and/or -NH groups, or

W th (v) the pFe-t ormre ct afrxpagents (ii) and (1v), wherein
at | east one of the ethylenlcally unsat ur at ed conpounds of the oligoner
has a functional group which can react with an am ne, the oligoneric
reaction 1prodThe opbctinahl produeaty dfiwt her reacted with a | ow

(i) an oligomer having a number average molecular

waight of no more than 7500 and being formed from one monomer or

two or more different monomers, the or each monomer being an
ethylenically unsaturated compound selected from styrene, maleic
anhydride, acrylic acid and C;;, alpha-olefins and said oligomer
or each of said monomers being optionally partially or fully
esterified, said oligomer optionally being reacted with a low
molecular weight amine, with

(1i) a polyalkenyl derivative of an ethylenically
unsaturated carboxylic reagent (iii), which derivative
has a number average molecular weight of at least 1600
when the oligomer is a co-oligomer of two monomers one
of which is a straight chain olefin, and

(iv) a polyamine containiné at least twe -NH>
and/or -NH groups, or with

{v} the pre-formed product of reagents (ii) and
{iv), .
wherein at least one of the ethylenically unsaturated
compourids of the oligomer has a functional group which_
can react with an amine, the oligomeric reaction
product optionally being further reacted with a low
molecular weight amine.

2. A reaction product according to claim 1 wherein the
low molecular welght amine is aniline,

3. A reaction product according to Claim 1 or 2,
wherein the ethylenically unsaturated carboxylic
reagent is selected from mpﬁcethylenically unsaturated
C4q-10 dicarboxylic acids and anhydrides.

4. A reaction product according to Claim 1, 2 or 3,
wherein the polyalkenyl derivative is derived from a



nol ecul ar wei ght am ne A-regetton product according to claiml
wherein the |ow nol emﬂE@LAﬁﬁﬂWt SHREhd is aniline. 3. Areaction
product accordi ng to Jd aim-4—or iherein the ethylenically unsaturated
car boxyl ieC reagent ip se ﬁﬁt mingnoet hyl eni cal | y unsat ur at ed

(err] gli carpoxylic acfds$ anhy r| desl subftitufe shaéet | 29 BesHHpsr #9991 di ng
to dai.m1l1, 2 or 3, \heretn—the~potvyal kenyl derivative is derived froma
Substitute sheet - 29 cenmber 1997 - 42 -

pol yal kene which is a tymer—of—at I east one Clerr] nonoolefin. 5 A

reaction product according to any one?df” the preceding dains, wherein the
o 0 " aph Red kIR R4S 0 MR Bh 2oah 53, G2 erein A LS
group, x i monwotllefinange 1 to 3, and y is in the range 1 to 10 when A

§. A reaction product accerding to any one of the

preceding Claims, wherein the polyamine is a compound

of the general formula

HoN- (CHRL) 4 -CHp- [A-CHp - (CHR} 41 ,~NHp (I)

wherein A is -NH or -O0-, each Rl independently

represents a hydrogen atom or a methyl group, x is in

the range 1 to 3, and y is in the range 1 to 10 when A

is -NH or y is in the range 1 to 200 when A is ~O-.

6. A process for the preparation of a reaction product

according to claim 1 which comprises reacting

(1) an oligomer having a number average molecular weight
of  no more than 7500 and being formed from one monomer or two or
more different moncmers, the or each mwonomer being an
ethylenically unsaturated compound selected from styrene, maleic
anhydride, acrylic acid and C,,, alpha-olefins and said oligomer
or esach of said monomers being optionally partially or fully
esterified, said oligomer optionally being reacted with a low
molecular weight amine, with

{ii) a polyalkenyl derivative of an ethylenically
unsaturated carboxylic reagent (iii), which derivative
has a number average molecular weight of at least 1600
when the dligomer is a co—-cligomer of two monomers one
of which is a straight chain oclefin, and

(iv) a polyamine centaining at least two =NH3
and/or ~-NH groups, or with

{v) the pre-formed product of reagents (11) and
(iv),
wherein at least aone of the ethylenically unsaturated
compounds of the cligomer has a functional group which
can react with an amine, the oligomeric reaction
product optionally being further reacted with a low
molecular weight amine.
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Is -NHor yisinthe range 1 to 200 when Ais -O. 6. A proces !Rﬁé %pggr
preparation of af E{é g ogﬁﬁg ccording to claim1 which coﬁﬁr (%
reacting (1) %é &% T/i ng a nunber average nol ecul ar wei ght of
no nnren;pan 7500t ahd ber ng %%%nfd from one nononer or two or nore

di fferentqnonqnerk, |t hé drite nononer bei t ni I sat ed
conpound..sel ect ed} f§om st yrene, llei ¢ anh %‘%%RUPQ %’?{ Cfgg%eﬁbﬁ‘&%ﬁ]
al pha-ol efins and}said oligoner or fach of said nononers being optionally

partially or fully esterified. said oligonmer optionally being reacted with
a | ow nol ecul ar weight amne, with -(Xiy a polyal kenyl derivative of an

ethylenically unsaturated carb | LLl.), which derivative has a
nunber average nol ecul ar wei ghﬁf%&&iﬁﬁ]ﬁ%swen the oligonmer is a
co-oligonmer of two nononers one of which is a straight chain ol efin, and

(iv) a polyam ne ﬂ?é‘tp":‘éye'i‘& 2hvbRESdn tr."ﬂam &lr Le@EQi&‘ p%ﬁﬁ:erel o ot

wth (v) the pre-formed product of reagents (i
| east one of ®hePetYRtkaneSal PyPEASa Tt LrtRR L Bﬁﬁaé- *l?%e ol i goner has a
functional grpup-idding @11 easpodd tiohd), afddle cohbesOtigoseidL reaction

product optionghi; P& ek JehtLhEls " EAH £ Md Tidn Wa"PLECY! AL VB Ot ami ne.
dispersant additives.
It has surprisingly been found that certain
nitrogen-containing reaction products of polyalkenes
have low haze and good dispersancy properties and
exhibit good compatibility towards seals and bearings.
In accordance with the present invention;, there is
provided the reaction product of:

{i) an oligomer having a number average mclecular weight
of no. more than 7500 and being formed from one monomer o two OY
more different monomers, the or each monomer being an!
ethylenically unsaturated compound selected from styrene, maleic
anhydride, acrylic acid and C,.;, alpha-olefins and said oligomer
or each of said monomers being opticnally partially or fully

-~ agterified, said oligomer optionally being reacted with a low
molecular weight amine, with '

(1i) a polyalkenyl derivative of an ethylenically
unsaturated carboxylic reagent (iii), which derivative
has a number  average molecular weight of at least 1600
when the oligomer is a co-cligomer of two monomers one
of which is a straight chain olefin, and

{iv] a polyamine containing at least two -NHj
and/ocr -NH groups, or with

(v) the pre-formed product of reagents (ii) and
(iv),
wherein at least one of the ethylenically unsaturated
compounds of the oligomer has a functional group which
can react with an amine, the oligomeric reaction
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anount of a lubricating oil and a m nor anount of a reacti on product
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based on the total centrate,
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any one of c ai 1 to 5 as a di persant additive. PS3
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monomer or two or more different monomers, the or each monomer
being an ethylenically unsaturated compound selected from
styrene, malelc anhydride, acrylic acid and C,., alpha-olefins
and said oligomer or each of said monomers being optionally
partially or fully esterified, said oligomer optionally being
reacted with a low mclecular weight amine, with
{ii) a polyalkenyl derivative of an ethylenically
unsaturated carboxylic reagent {iii), which derivative
has a number average molecular weilght of at least 1600
when the oligomer is a co-~oligomer of two monomers one
‘of which is a straight chain olefin, and
{(iv) a pelyamine containing at least two -NH3
and/cr -NH groups, or with
‘ (v} the pre-formed product of reagents (ii} and
{iv}, | ) ¢ _
wherein at least one of the ethylenically unsaturated
campounds of the cliéomer bas a functional group which
can react with an amine, the oligomeric reaction
product optionally'being further reacted with a low
molecular weight amine. '
The reaction between (i), (ii) and {iv) of between
{i) and (v) isfpréferably conveniently carried out in
the presence of a suitable solvent at elevated
température {(1.e. above ambient temperature (20°C)),
e.g. in the temperature range 25 to 200°C, more
particularly 160 to 200°C, often under reflux conditions
and, where necessary, at elevated pressure, e.g.'in the
range from 2 to 100 x 105 pa« Examples of solvents
include hydrocarbon solvents such as hexane,
cyclohexane, toluene, xylene, mesitylene; also
synthetic and mineral oils such as "HVI-60"; ether
solvents such as tetrahydrofuran and 1,4-dioxane:
nitriles such as acetonitrile; alcchols such as 1-
pentanol (amyl alcchel} and 2-methyl-2-propancl (tert-
butyl alcoheol); and chlorchydrocarbons such as



