COMPCSI TI ON The invention relates to a gasoline cohp05|t|on

Jing a mej or anount of a gasoline suitable for .use in spark-ignition
s and a m nor anount of at |east one additive. In spark9 q';gohﬂ

engi nes nmal functioning nmy occur when the 5 gasoline/air rati o®i%'t0 T 8an
for ignition. It would therefore be advantégeous i f gasoline addltlves
MDuId be avail abl e which are capable of inproving the ignition of | ean
gasol i ne/ ai.r. m xtures. To establish the influence of additives o K
performance of spark plugs and on the early ignition, an experinental
techni que has been 10 devel oped _to neasure flane speeds inside a cylinder
of a spark- ignition engine. It WERSALING LMRPTTT y al kali nmetal and
al kaline earth netal conpounds, either organic or inorganic, added to

gasol i ne inproved tpe devel opne n early.fla ng e grﬁ ged in
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It was found that many alkali metal and alkaline earth metal
compounds, either organic or inorganic, added to gasoline improved
the development of an early flame and the flame speed in the

15 cylinder. Use of such metal compounds in gasoline hence improves
the combustion of lean gasol:.ne/a:.r mixtures and therefore improves
the fuel economy without impairing the funct:.omng of the engine
and the driveability of the automobile containing the engine.

Although the above effect of such metal compounds has not been .

20 recognized, it is known that such compounds may be added to

Ps | gasoline. So, from British patent specification No. 785,196 it is €
known that monovalent metal salts, including alkali metal salts, of
_e.g. alkylsalicylic or naphthenic acids can be added to fuels,
including gasoline, to prevent corrosion and clogging of filters.

25 - And from British patent specification No. 818,323 the addition of
e.g. alkaline earth metal compounds to light hydrocarbon mixtures
such as gasolines, is known. . '

It was found that alkali or alkaline earth metal salts of
alkylsalicylic acids do improve the development of an early flame

‘30 ' in spark-ignition engines but it was also found that the inlet
system of the spark-ignition engines is heavily fouled by these
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-2- additives. Deposits especially accumulate in fuel induction syste .,-f
aut onpbi | e spark-.i gnition engines, when the autonobiles are driven ung
ei ty driving conditions which include a stop-and-go way of driving. 5
It thagt now been found that alkali or alkaline earth nmetal salts of cer
sucéfnic acid derivatives do not give riseyto any fouling in the engine
whereas they do inprove the flame speed in the cylinder. The .invention

therefore provadiﬁhaeaas%ﬁ%sceé&esﬂl ac@ﬂﬁmaté 1 ROfR1TRhRICE G sPbtrls @

. gasol ine suitab or par nitign engi nes and.a m nor anount
of an alkali .r tﬂ?‘b&‘ﬁ'ﬁaﬁaﬁ ?"%sa tﬂem& S&58
derivative havdrigreasm:detub‘sty dri\zialgtcmmaioﬁsewhicmmwdela Stoprnd-gar bon
atons an unsubéée} substituted aliphatic hydrocarbon group having
0 car on a

from20 to 20 ons, or of a succinic acid derivative having as.a
substi- 155 tuent. 3k tmermhees ﬁcﬂpﬂaﬂwrbﬂﬁlatmlhaims%ﬁzﬂ;hlmtaéd or

substi tut ed hygigeap Qﬁrﬂéﬂi‘%ué@%h@gaé@ gi c&*grrg}“
connected to the _qt h:ilr-"oﬁhgha carbon atlom y means o ro gér%on ety
having from 1 tlang S0giRe whered in The
i nvention furtées cplindestosThe w&moﬁmeeﬁretpmzaeﬁﬁagksomﬂél dampdsition

i nternal conbustion _engine which ¢ flses i,nt r odu osald en e a
gasol i ne conpoSTERSRIRE ol R AraRt B o Risdlint ST £ i
derivati vewcam.gmtmcﬂmmes and i pande a:mu:eftm'eamcahem'ealobraikdlmegr oups
in gasoline isgiiin ggﬁe bl en,0k c salts
I n which the remal ni ng car 0>E<)$I+c acbgé?%taphﬁgisﬁb%g?]q’tgygﬁform%ggé 0 an

anj de or est ertURSUER Soleasty one |f ite adrhancarben: atems anj ynsybetiduted or
Su:t/ab:e met aIT\ﬁﬁtggruﬁéacfgf Vihakid Hydtdc8ah h qh@ lflhrngtglm cesi um
and cal ci um sa ect on fhe, n|t ean mxtures js
greater when a %H’ﬁ S qaﬁc ‘E Plvative having as'a substi

15 tuent on one of its alpha—-carbon atoms an unsubstituted or

' substituted hydrocarbon group having fram 20 to 200 carbon atoms
which is connected to the other alpha-carbon atom by means of a
hydrocarbon moiety hav:Lng from 1 to 6 carbon atcns, forming a ring
structure.

20 The invention further provides a method for operating a spark-
ignition internal combustion engine which comprises introducing to
said engine a gasoline camposition as defined above.

The salts of the succinic acid derivative can be monobasic or
‘dibasic. Since the presence of acidic groups in gasoline is un-
"\/' 25 desirable, it is suitable to employ moncbasic salts in which the
remaining carboxylic acid group has been transformed into an amide
or ester group. However, the use of dibasic salts is preferred.
' Suitable metal salts include lithium, sodium, potassium,
rubidium, cesium and calcium salts. The effect on the ignition of

30 lean mixtures is greater when alkali metal salts, in particular
potassium or cesium salts, are used. Since potassium is more |
abundant and thus cheaper, salts of this alkali metal are particu-
larly preferred. '

The nature of the substituent(s) of the succinic acid deri-

35 vative is of importance since it determines to a large extent the
solubility of the alkali or alkaline earth metal salt in gasoline.
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group i s atanoehet e, ofdeexamilal halagennadre byr aupn- ylaﬂ'dutmg ergaptle @@upon
group having ot Wy Ofyy aﬁsaleaewg%snﬂg g2blfS o Bl ferleBNOkdLAL, t.bfaeh%?e
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and the alkali netal ions ren he nol ecul e t oo pol ar to be dissol vabl e
in gasoli né“°r\ﬁh§‘1“‘e“d§‘aﬁﬁa‘¥%e%?®1 hs above 200 carbon atons nay cause

.solubility pr Obtleérscwamngpq&fglchrwfs thé ﬂ[ipﬂﬁﬂi’ﬁihydrémon-rgtoaﬁoisd oEN¥mpprtahdd e

150" Car bon SeonESt WL gty G Hho neBal fRRF, b dedol . e, wam o
carpon o
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osnmonetry, 4
too polar to be dlssolvable in gasoline, whereas chain lengths above 200

carbon atoms may cause solubility problems in gasolines of an aromatic
type. To avoid aﬁy possible solubility problem thé aliphatic hydrocarbon
group suitably has from 35 - to 150 carbon atoms. When a polyoléfin is used
as substituent the chain length is conveniently expressed as the number
average moiecular_weight. The number average molecular weight of the
substituént, e.g. determined by osmometry, is advantageously from 400 to
2000.

The succinic acid derivative may have more than one C aliphatic

20-200
hydrocarbon group attached to one or both alpha-carbon atoms. Preferably,

o/

the succinic acid has one 020_200 aliphatic hydrocarbon group on one of its

alpha-carbon atoms with the other alpha-carbon atom being unsubstituted.
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.2000. The succinic acid derivat.ive may have nore than one [err] ali phatlc -
hydrocgr bon group: attached to one or both al pha-carbon atons. Preferably,”s °

t he "sutcinic acid has one[eir] phati ¢ hydrocarbon group on one of it u
al phascarbon atonms.with the other al pha-carbon atom bei ng unsubsti t ut ed@
JS3132 -4- The preparation of the substituted succinic acid derivati

Is known in the art. In case a pol yol efin-igs-used as substituent the
substituted succinic acid salt can conveniently be prepared by m xing the
pol yol efin, e.g. porhe srépmtmepfvthmsuhétiimmsdcmua acidnferivativesdr i de

ol yor ofi nosubdtd Mg 1o oo o, sl € ot &&@%MQ@ %“%ﬂ@ﬁé&aﬂﬁt

speci fication N&e gasstiguted-puerinie amﬂdsal’tecebnmmmg Ycan
easily be obt al,ﬂg‘gn&m Tydhesad,i @! mik§e #44d or
car bonat e. ) Frg#n%eyal. Net hg\ll\g atent af dlilﬂgatlon Ndc?& 74 2057
it is knomsto“&lsb%mm%‘ @ﬁS%HHs the Aprrre g gd
reacting ther nmiydrochipetiy ded@i and\pb fm-@uagﬁgﬂte@lmc&'hﬁdmni aalts of
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“econoni ¢ poi nt e acmﬂmmspmdiMItebél isaltscani eagidydee pbtaingdebyr ovi ded

“that the desiregl.@iifich IF%H ’ﬁm‘i g,g;g&#g)é conposition
according to the |nvent|on %ﬁggh ran I° to 100 ppnw of_the alkali metal
or al kal i ndOearth nEX® epdeleteenlands, patents ppphication Noa| 14R0%E itais h 20

netal salt of tjaRwhuEs! hflizd:@éi‘bb@i—mué@&"d chécdni GRirdlydbide By of the
above- nenti one% ted UCCI mm%lagl ds . SOlq{\%ﬁdf osition may

“contain other Si d conpound as
anti - knock The metal salts of the substltuted succinic acids show the

desired effect when they are included in the gasoline camposition
15 in a very small amount. Fram an economic point of view the amount
thereof is as little as possible provided that the desired effect
-is-evident.-Suitably, the -gasoline -composition according to the
invention contains from 1.to 100 ppmw of the alkali metal or
alkaline earth metal present in the alkali metal or alkaline earth
20 metal salt of the succinic acid derivative.

Apart from metal salts of the above-mentioned substituted
succinic acids the gasoline composition may contain other additives
as well. Thus, it can contain a lead campound as anti-knock
additive and accordingly, the gasoline composition according to the

25 invention includes both leaded and unleaded gasoline. When the
above-mentioned metal succinates are used in unleaded gasoline it
was surprisingly found that the wear which was expected to occur at
the seats of the exhaust valves of the engines: was either reduced
considerably or completely absent. The gasoline composition can

30 also contain antioxidants such as phenolics, e.g. 2,6-di-tert-
butylphenol, or phenylenediamines, e.g. N,N'-di-sec- butyl-p-
‘phenylenediamine, or antiknock additives other than lead compounds,
or polyether amino additives, e.g. as described in United States
patent specification No. 4,477,261 and European patent application

35 No. 151,621.
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parti cul agar@,g!nyamgut ﬂ@%%l?ﬁx‘(m@guiéé%zpréﬂriﬂ Qf,qsfabhﬂl%%etﬁ- 60,

carbon atons. ¥am ne  used is pre erab % 0ol 'yl sO but ene-

di net hyl - qmetavhrﬁ ﬁ”oﬁ Ypiaeerorare - cHit éﬁflsefms 9ﬁet heoPobydefin And of f{h?e
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according to the present invention is preferably from 100 to 1200 ppmw and

from 5 to 200 ppmw, respectively. The composition may further suitably
contain a non-ionic surfactant, such as an alkylphenol or an alkyl

alkoxylate. Suitable examples of such surfactants include

Ch-Cls-alkylphenol and CZ_G-alkylethoxylate or C2-6 -alkylpropoxylate or
mixtures thereof. The amount of the surfactant is advantageously from 10 to
1000 ppmw.

The gasoline composition according to the invention comprises
a major amount of a gasoline (base fuel) suitable for use in
spark-ignition engines. This includes hydrocarbon base fuels boiling
essentially in the gasoline boiling range from 30 to 230 °C.

These base fuels may comprise mixtures of saturated,
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fromb5 to 200 ppnw, respectively. The caonposition may further suitably
contain a non-ionic surfactant, such as an al kyl phenol or an al kyl -
alkq?ylate. Sui t abl e exanpl es of such surfactants include [err]alkyl phenol

and“¥err] al lotbeiAiex ghatdrofht{E hyhpddarbPhoD TKYY At BE dBrived Erohher@@he T8
anount of the syrfactant i

IS vant ageoysly from,1Q to 1000 mv. Th
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I ncl udes hydrocarbon bas uel s.boil i essenti al L n.the solin oidi
ange 11 om 0SF oLy of CAFALYEl1 TP 1drdPass BOALOA YL " I o SR8 1 Be R0 RS
saturat ed, J83&3fuel is@rotokeiticat amidwilbrgenecaliydbecabovensS. Thethec gasdidne,
derived fro | P | n ' rgﬂ;ﬁq’ '
hydr ocar bon%&%ﬁ%@%t%&rﬁgl ;?Ilgge%a a%ﬁ‘%%?%%&ﬂac ed?%y}%ﬁ %ggé%oglrs\’_ethers’.
f eedst ocks, Kefarefor aEkesreys: ritAtugal bhathe heseofuads: ars svdsahly pebshapsially

hydr ocar bonsgredhér Qatehe siHED&/atef ddie1 hUghodth &ibustidd.cal and will
generally be above 6 ol i ne, pto

- 1ln the g dr gcarbons_can be repl aced
substantial anoufRss ai’ﬁlaﬂ 86h‘5‘tk§i§%‘f [FEEEh ‘{“é’t‘ nBRLESPE deepRove@eRTiones ¢ he
base fuel s asubssitdt@hl succihsé aiidaldan beesidell yeiarate Bt toethdigasolinyg ofxhde
a snooth conmbustiqn. The al kali or al i ne _ear tal, salts.of the , °
Sboves mont | e depff s el s Bt Brtd S LTS Hnel Brd RS, (i sner 4
gasol i ne or preSyroanmbehdd efideilingt thesehesltadte tgasetinmdsalitst to prepare a
gasol i ne to%kﬁéﬁtrd%epéﬁftﬁéé‘?%aﬁé CheRdd B84 Eﬁ‘iﬁecoﬁf%'ekéﬂédt% %{i‘sap' Ine 1S
first to prepare a concentrate of these salts and then to add this
cordent r at e qadcnlatpde uferixgd amoyntcep AheUBASOLSNe he gasol ine. The invention

therefore furthefnd §hdd@SohOtikre®Hre Tukehér Teibadl @of #coddehdrda@B dfitable for

gasol ine conprising a gasogline-conpatible diluent with from 20
addition to gasoline comprising a gasoline-compatible diluent with from 20

achr_di ng to the present invention is prefegably from 100 to 1200 ppnmw /@

to 50 swt, calculated on the diluent, of an alkali metal or alkaline earth
metal salt of a succinic acid derivative having as substituent on at least
-~ one" of 1ts dlpha-carbon atoms an unsubstituted or substituted aliphatic
hydrocarbon group having frem 20 to 200 carbon atoms. When a polyolefin and
a polyamine as defined hereinabove are desired in the gasoline composition
to be used, it is preferred that the concentrate further contains from 20
to 80%w of a polyolefin, the monomers of which have 2 to 6 carbon atoms and
from 1 to 303w of a 020_150- alkyl or alkenyl group- containing polyamine,

in which the percentages have been calculated on the diluent.
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to 50 %, calculated on the diluent, of arv alkali netal or alkaline earth
T metgh salt of a succinic acid derlvat|ve havi ng as substituent on at | east

@5 its al pha-carbon atons an unsubstituted or Substituted aliphatic :
hydrocar bon group having from 20 to 200 carbon atons. \WWen a pol yol efi n‘xa.nd
a pol yam nesma‘dbé igaedl irer-ebmpdidbe adidudats ragd hydxokerbrrsol 1ike beptpoei, t i on
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Lo be used yidpbte RCLELLAT LOAL obNGe GANGEN' bl UBEBRINA0™ MulSul flIhAL o

to 80%w of %\1 8? t Ae” nononers o ave car on ‘atons an
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Sui t:abl e gasol i ne-conpati bl e di | Uénts lare hydr ocar bons, .1i ke hept ane

al cohol s orx)é-lePrEr‘SlthsaﬁrF]é@ Fit (PRSOPN2ldYNaThA COBFUPEALE ey ﬁ?ﬂ'i?)%?e‘l‘ [fiehareTyr
net hyl tert éﬂéwhz&tlbea pdiyetrealyye t ioslylateat au@maemnrfatmﬂdanﬁwe:asmn

I t S t tu h t f I
Xyl ene. i ¢ HThen daRETol L£ GPLBREH1 o0 FLEBE Bt PO Rodf COf ST oA CEASaTe o
_[I)_ﬁrtlchI ar | m@;;ﬁ%ﬂ@rbﬁrﬁl@lpeoelﬂmxykmxﬂdted loyl phe niiluémt.nal dehydet resin.
e dehazer, i 0 a c
SEO LRl orf A1 PULAABL Y198 PEAIA e ] L EG GROCENcha! £110, A

amount of from 0 uent e I nvent1on

now be il | uktampllesl. Wi th. reference to the foll ow ng Exarrpl es. EXAMPLE 1 To
show the inproyed {1 ane speed of [ean m xtures tests were run using a 1.3
litre Astraengrme which has been nodified by a w ndows-containing plate to
provi de opti cal Tactheysthe impsoveshifdsne cﬁPeeﬁaﬁﬁ)éPa%fmiéfﬁBr%ﬁ teRES WPEP sy ysing

The conpresgioR f§dtddd abeFa g ify WhIdRMMAx0BEeMIRloRIfidY blica hAnlsws\@Entaihing he
engi ne was run at 2000 rpm at nearly stoi t%ﬂl onefric. conﬁﬁ ons Afte i‘ﬁ Y
ar

hour s of 1 UHAtiSgto (FREVERRRERFAL (S0EBRS P ENB TRRHECIR EPARRSF T4 SeL %
pl ug gap tocylindses. [Thanedipressiat aacto dorltmancyhiisddrr eonseiiiekyd nimashe assand

an average vS;Q SV\@S eet cea'lf’:mg.nneegms -I_rhui.nS aLWi g{)’l& at nearly stoichdiometric
conditions. After two hours of running, the time (T),'taken by the flame
to travel from the spark plug gap to a laser beam at a distance of 10mm,
was frequently measured and an average (T) was determined. This technique
has been described in Combustion and Flame, 49: 163-169 (1983). The tests
were run on unleaded gasoline without a potassium additive and on unleaded
gasoline with 50,20 and 8ppm of potassium. The potassium was added as the
dibasic salt of polyisobutylene-
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has been described in Conmbustiaon and Fl ame, 49: 163-169 (1983). The tests -
were run on unl eaded gasoline without a potassium additive and on unl ead
gasoline wi th 50,20 and 8ppim of potassi um The pot assi um was added as thg

di basi€ salt of pol.yi sobut yl ene- JS3132 -8- substituted succinic acid)

in I'ch the polyiscbutylene chain had g gupber average nol ecul ar wei ght of
930, determ ned by. osnonetry. The structure of the

pol yi sobutyl e'gﬁf;éﬁh;%%a ir9ieC C 1 AGHH cHe¥rieV pblyiSahityl bhes chth haE

foll owi ng Exanples was that of ?ﬁ?Slﬁ Di el s- Algier addu g’yof t he 2

pol yi sobut y| efemRex p\gle&:,lar weight of 93 "‘%’H‘é"?é PP cat ed
in Table | TABKE striwewd off thiroporisobitylendwstbaitutdd succinic acidpr ovenent
(lgpg\g) derivative' i ondanli e’ Forfbwing Examples was that of ¥e 1. 46

8 EXAMPLE 2 Tlméehé#mde:cdddub'e aanwWismw@eeu;d emdclgmd- pot assi um
additive, on the.f QRUNDE LRD deies QW i R¥idal ng experi- nents.
A20litre Ford |nto engli ne was run sone time or con 1 - 10 tioning. An
acceleration was triggered at 1675 rpmand term nated at 2800 rpm This was
done ten times. The fuel consunmed duriqspitehe accel erations and the average
acceleration tine were neasured. The procedure was carried out using three
gasolines, differrng tn distillration ranges, characterized by the
ni d- poi nts ( S@8fodnts tofl potdsssiumat i orAveragee (T} ure) . THEprovememt nt s were
101, 109 and [err]. @5} addi tive umq_ﬂ%gg) pot assi umgal t of

I'nfc

pol yi sobutyl ene su
o/

- 1.59 : -

- 50 : 1.37 14

20 ' 1.45 9

8 1.46 8
EXAMPLE 2

The effect of the improved flame speed, caused by a potassium
- ‘additive, on the fuel consumption is shown by the following experi-
‘ments. A 2.0 litre Ford Pinto engine was run some time for condi-
10 tioning. An acceleration was triggered at 1675 rpm and terminated
at 2800 rpm. This was done ten times. The fuel consumed during the
accelerations and the average acceleration time were measured. The
N\ ' procedure was carried out using three gasolines, differing in
" distillation ranges, characterized by the mid-points (50%-distil-
15 - lation temperature). The mid-points were 101,109 and 120°C. The
' additive used was the potassium salt of polyiscbutylene succinic
‘acid, in which the polyiscbutylene had a mmber average molecular
weight of 1000, in an amount of 50ppmw pbtassium.
" Results of experiments with and without the use of the potas-
20 sium additive are shown in Table II.



@, i n which the polyisobutyl ene had :a nunber .average nol,ecul ar wei ght of
), in an anount of 50ppmw potassium Results of experinments with and
"W thout the use of the potas- 20 siumadditive are shown'in Table I1I.

-9- TABLE |1 Fuel Fuel consunptiom® = Accel eration Tine, s md-y ;

No Wth Change No Wth  Change point additive ek
-additive % additive additi vZABER AT 101 29. 3 26. 4

-9.8 10. 2 10.50 . -3.8.109 29 .2 23.0 4.1 11. 30

10. 84 -4.1 120 30.1 28,3 -6.0 12.18, 11.26 -7.5

EXAMPLE 3 A Fugl|jtre 4-Rugl onsmmpkion, 3nkrra cAgreierations P Sed for 42
hours to testmi@scl es CREPri si mgthunni QHarigee engnge for wWithl nuickangd 900 rpm

at a | oad setti,ng of .. Nm a for 2 mpputes at. 3000 5 at | oad
setting of 5 At’d%ﬁg‘v@nd“@téﬁ test‘]t he'?%l"‘éf"%a?é%?ig? t he €yI i nder s

were renoved @nd rated visually according to a scale .conprising a set of

ten photographs _representing different |levels of cleanl] _ lnhg in 0.5
unit intervals fromperfectly clean (10.0) to very dirt g5.5). 10 In
the experinerk0d a | ead®eB gasoldtnd was o@dd. Tha0a%ii ti viEBS0sed mBr&e:

Additive |: pqeyi sobupylene hapg.pg a nugher avqyage ol grghar wegght of 650

determ ned by, gosnonet ry;. Additjve I1: N polyisqQhuiVvl ene-N
N -di et hyl - 92% di am %p’r opan ,B‘She poT'§/1'°s'o- bg'Syi ne c#:ﬂzﬁ havﬂ!ug5 a nunber
average nol e ' ' b e o but

with a polyi Mge chain of a nunber average nol ecul ar wei ght of 1000;
Additive |V: I kyl salicylate in which the linear al kyl chain has
bet ween 14 and A 2.0 litre 4-cylinder Ford Sierra engine was subjected for 42

hours to test cycles camprising rumning the engine for 2 minutes at
900 rpm at a load setting of 2.5 Nm and for 2 mimutes at 3000 rpm
5 at a load setting of 52 Nm. At the end of the test the inlet valves
of the cylinders were removed and rated visually according to a
scale camprising a set of ten photographs representing different
~ levels of cleanliness ranging in 0.5 unit intervals from perfectly
clean (10.0) to very dirty (5.5). . S
10 In the experiments a leaded gasoline was used. The additives
used were: Additive I: polyiscbutylene having a mmber average
molecular weight of 650 determined by osmometry; Additive II: )
N-polyiscbutylene-N',N'~dimethyl-1,3-diamincpropane, the polyiso-
butylene chain having a mmber average molecular weight of 750; |
15 Additive ITI: like additive II but with a polyischutylene chain of J
" "a mimber average molecular weight of 1000; Additive IV: sodium
alkyl salicylate in which the linear alkyl chain has between 14 and
18 carbon atoms. Additive V: potassium polyiscbutylene succinate in .
which the polyiscbutylene chain has a nurber average molecular
20 weight of 930. - | o
' In Table III the mean ratings of the four valves are given,
together with the mean improvement, expressed as '
(visual rating - visual rating with no additive) . ,,,
(10.0 - visual rating with no additive)

o




. 18 carbon atons. Additive V: potassi um pol yi sobutyl ene succinate in which
the pol yi sobutyl ene chain has a nunmbér average nol ecul ar 20 wei ght of

930."Tn Table Il the mean ratings of the four valves are gi ven, togeth
wi t h he nean i nproevenent, expressed as (visual rating - visual rati@
with no additive) x 100 (10.0 - visualarggi-ng Wwth no additive) (It

shoul d be noted that the ampunts of Additives IV and V are expressed as
ppmw al kal i néI#lshouTd\Befndted ﬁMlthe annunts of st Aras 0V 43 Wki'bt Ilve, ppmw

ti IV V 7.77 400 18 -
877 ”‘i’%%ea%&&‘" pyali mpal). 8. 37

27 400 18 TABLB III -29 400 - 16 -
4 C) 07 56..400 18 - - 20

9. 32 70 From Table 11l it is apparent that the addition of
Additives | and Il give a better cleanli nes&éé@rformance WeBBh is inproved
by 5 Addi t i vEmantA St iaiiiseive S to reyq t he bengi?ﬁ,\' pradertf fect of
Addi tives | anﬂ H& EWbﬁﬁAfy 0 assess the ?ﬁlgarmal stability of the al kali
met al - cont ai ni &di th ~of the additive under investigation was
put into a 10 ate kept

at [err], a tepgpergture simlar to the vaI:?e terrperature of _the test
described in Exanpl e 3. After 20 min. the was renoved and cool ed
before rewei ghPhg 28 determine~the percent &g@70f the cont eds remai ni ng.

400 18 - 4 - 8.37 27
: 400 18 -~ 20 -~ 7.13 =29
—/ '

400 - 16 - 4 9.02 : 56

400 18 -~ - 20 9.32 70

From Table III it is apparent that the addition of Additives I and
N II give a better cleanliness performance which is improved by
5 Additive V. Additive IV tends to reverse the beneficial effect of
. additives I and II.
EXAMPLE 4 '
To assess the thermal stability of the alkali metal-cmtammg
additives 1.00g of the additive under 1nvestlgat:}cn was put into a
10 5 cm diameter disk, which was placed on a hot plate kept at 280 °C,
a temperature similar to the valve temperature of the test described
RN, in Example 3. After 20 min. the disk was removed and cooled before
| reweighing to determine the percentage of the contents remaining.
A washing procedure then followed to similate the solvent
15 action of gasoline at the inlet ports of an engine. Thereto, a
mixture of 50%w xylene and 50%w of petroleum ether (b.p. 80-120 °C)
was used to rinse the disk. The remaining deposits were weighed to
determine the percentage of these deposits, calculated on the '
starting additive.
20 The results are presented in Table IV



-
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A wéshi ng procedure then followed to si n‘ulht-e t.he solvent -15 action of
|ne at the inlet ports of an engjne. Thereto, a m xture.of 50%w xyl ene
O%N of petroleumether (b.p. 80-[err]) was used to rinse the disk. The

ffrai.ni ng deposits were wei ghed to determ ne the percentage  of these V

deposits, calculated on the startiZABLBJY tive. 20 The results are
presented _i.n_Jahl.e . TM.....JABLE. 1M \éight. .per cent-age------ Revmai-Ring after 20

mn deposits after Additive _ :

rinsing potassium al kyl sal i cyl ate h¥§H8RF RSTEFI588I ky! ?‘8 %f“r%“L 25. 19w
16. 5% pot assi um poI yi sobut yl ene succafwsre20hmhni ng a qeobyitssoafbent yl ene
chain of 930 20. 3%w 0. 45%v Frg Tabl eit is
evi dent that gﬁ té‘ &cinate additive Ieaves Pess deposi tsmt‘)e]h nd after

exposure tG-Fef+d--thair-t-he-al-kytsed-i-eyt at-e--Moreover;--the-deposrts obtai ned

fromthe succinate. Vi |nsed off by liquid gasoline. It is thus
clear that? t% T ?ﬁa %ﬁé 1at be I ess fouled by the succinate additive
t han by thewa.hky% §§L aﬂ-b.vlaGhﬁH!ve EXAVEEE 5 To show tHe¥nf | uence of

t he corrpo;i 1,004 AF Qi gggu{:ﬂetnlge invention on the wear reduction of the
exhaust val ve seat 1.6 |tre Ford Sierra and.a 1.1 litre Ford Fiesta
wer e subj eﬂ}lceéinﬁ?vahﬁm £eR21YLA9DI vi ng 10, 000 niles (16,000 km). The cars

were run %aﬁ@&ﬁ@@%@iﬂﬁobw&dwwene serg®3send on unl eadedssgmsol i ne
contai ning 30ppnw of Additive |1 of Exanple 3, 400ppnw of Additive | of

Exanpl e 3 &nd~129ppiv of "Additive V of "Exanple 3, ‘corresponding with 8ppmw
pot assi um Fion @hetTadle sior iesevidenherthasgy ting sugpifiane 30di00Geni¢avesolessn| eaded

gasol i ne, &gg%SXQS higéuafter exposure to 280 °C than the alkylsallcylate g,/
Moreover, the deposits obtained from the succinate are easily rinsed off by
liquid gasoline. It is thus clear that the inlet valves will be less fouled
by the succinate additive than by the alkylsalicylate additive.

EXAMPLE 5

To show the influence of the comp051tion according toc the inventiocn on

the wear reductlon of the exhaust valve seats a 1.6 litre Ford Sierra and. a
1.1 litre Ford Fiesta were subjected to a road test involving 10,000 miles
(16,000 km). The cars were run on unleaded gasoline in one seriee and on -

| unleaded gasoline containing 30ppm§ of Additive II of Example 3, 400ppmw of
Additive I of Example 3 and 129ppmw of Additive V of Example 3,
correspondlng with 8ppmw potass1um, in another series.

| After having run for 10, 000 miles on unleaded gasollne, ‘the valve seat

showed some wear. No wear was detected at the valve seats having run for

10,000 miles on the composition according to the present invention.

Js3132



showed sonme wear. No wear was detected -at ihe valve seats having run for
-10, 0Q0 mi | fJiti on according to the present invention. JS31 .
1111ﬂllllfmlmmmmﬂ'MEﬂ 1111111112111 C L M S* K 6240 GBRCL Al
1. @asolife Eonbost tion*conprising a maj or anpbunt of a gasoline suitabge
for use in spark-ignition engines, and a m nor anount of an alk&PR40 @BRal or
al kaline earth netal salt of a succinic acid derivative having as
substituent on at | east one of its al pha-carbon atons an unsubstituted or
substituted aliphatic hydrocarbon §rbupIh¥\v8 ng from 20 to 200 carbon atons.
2. Gasol i ne conposition according to claim1, in which the dibasic salt
of the succinic acid derivative, is enployed. 3. Gasol i ne conposition
accordi ng Lte ciCasakine gpmpositonigopprisi@egndna oF sameyng| ¢fyjai sptaldpe spitable
Gasol i ne cespQsse! iREpaeRO{FHiikPod @ngiNeLNEn8Ta @A umbub® oF ah 1ML L helthE or
‘al i phatic hydrocarbon gro'l:jfﬁol s,derived froma ggl ol.efin, &he. nononers of
Whi ch. havess<aldog earshopetdlyagle of o wueespinactdfsdrettie bE¥bERRg ¢ o
claim4, isubdticherti®naht (MeaktCortdy dEODE RDPharcabPor atoes iancdndub@fituted or
pol yi sobutylene. 6. oli n onposition accortdi to of. cl ains
D o whitre rePeq sl BRRe By fRERon PR e Hhon aE W PR s2ludh ki,
atons. 7.  2.Gasesphinec onprrssiition axcovdidigngo teladmyl orip wiich sherglibagic whlch
cont ai ns fgr@_ngh'le gngﬁqcpP ﬂgrﬂéﬁkr%, ngt ngpfygeal. kal ine earth netal present
al i S

in the alk metal or alkaline earth neta |t of the succinic acid
derivative3.8. Casghing caePesdiFher iacicondingc b9 dtlsdus ol #¥y2ori@ which gheymetal is
whi ch cont ghnsixh §Get@ount s of a pol yol efin the nononers of which have 2

to 6 carbon atons and of a [err] al kyl or al kenyl groui)-cont ai ni_ng .
po ani ne. %- Gasoline composition according to any one of claims 1 to 3, in which

the aliphatic hydrocarbon group is derived from a polyolefin, the monomers
of which have 2 to 6 carbon atoms. .
5. Gasoline composition according to claim 4, in which the aliphatic
hydrocarbon group is derived from polyisobutylene.

6. Gasoline composition according to any one of cldims 1-5) in which the
aliphatic hydrocarbon group has from 35 to 150 carbon atoms.
7. Gasoline composition according to any one of claims 1-6, which
contains from 1 to 100 ppmw of alkali metal or alkaline earth metal present
in the alkali metal or alkaline earth metal salt of the succinic acid
derivative. '
8. Gasoline composition according to any one of claims 1-7, which
contains minor amounts of a polyolefin the monomers of which have 2 to 6

carbon atoms and of a 020_150 alkyl or alkenyl group-containing polyamine.
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J83132 11111 1111111111211141B12111 C L. m s 9 -
S ne corrmu g“ﬁi‘t Eyl\wgto claim8, in which the polyolefin is
@p obutyl group- containing polyaniné is
ol yi sobutyl ene-N , N -di net hyl - 1, 3-di am nopropane. 10. Gasoline o’
- conpositiond -acc@mhlnget eomposi i ercardinEcte cdalmiths if rdvichOthe DolR0R £ s

of pol yol efﬁ&ﬁﬁ&b&{ﬂ@h@ 4:91 299 a‘iﬂ?ﬂ gou %hec&iltgyﬁ]fr%réiﬁmgdi(f tion to

gr oup- cont ai ni'ng pol'yam . concentrate sui e

gasol i ne cd?rﬂ’i"llxﬁﬁj’ua‘—)fba%%ll‘l n’&' 'tf’éﬁ‘ﬁﬁl!)ﬂbl &, idigeimoRgoPANE r om 20 to 50%w,

Cal cul at ed 1 t Bgsslitheaimpoaletih Akkebdtngeidticatn A b2l § WaER! ddhelBhaera! 100
of a succinic agbh#’ der|¥|at|ve hﬁt"‘e g fi:‘ Stl%bjem on at | east one of its
al pha- car botP 3¢ f¥Pie L Erelp i aPR Praw; ohdhe caHydr oF alkemy!
group havi ng:ofupgmraﬁihanQﬁlymhxm atons. 12. A concentrate according to
claim11, ch furthe cont ai 0. -8309 ol e the
nononer s’ of éhccﬁh\75 %% sglga}r noxéta%%%nzfr?d ?r%a“?‘? % &é a [err]

al kyl or al myingfmpacmiteadnluegttpuit;talfrm ZOntukﬁQ%Iw t telcpdatshbages have

been cal cul @iaon Jig Ati38tneckd: oA3Rk1 i SAPBOSICEALLAAECH U Dled B! 211

1, substanti y as descri particul ar erence
Exanpl es. 1dprimatisehdaving asperhatifvent opark legat tanenof riter alihac oathest Roens

engi ne whi cfy, %qamaetatwtorrogu@m&uwd 2 phandi ﬂgdx%cgﬁﬁ&l igREuF HARDSY LerBR 20

accordi ng to any one of clains 10 or 13. JS313
o 200 carbon atoms.

12. A concentrate according to claim 11, which further contains from 20 to
80%w of a polyolefin, the monomers of which have 2 to 6 carbon atoms and \-J
from 1 to 30%w of a 620_150 alkyl or alkenyl group-containing polyamine in
which the percentages have been calculated on the diluent.

13. Gasoline composition according to claim 1, substantially as described
hereinbefore with particular reference to the Examples.

14. A method for operating a spark-ignition internal combustion engine
which comprises introducing-to said engine a gasoline composition accordiug

to any one of claims 1-10 or 13.

Js3132



