1 Use of the reaction product of a hydrocarbyl-substituted

di carboxylic acid and a nitrogen conpound for reducing fuel
consunption Description The present invention relates to the use of
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t he reaction product nentioned aRdl\at | east one fuel additive with

detergent action. It is known that Partildul ar substances in the fuel

reduce intemal friction in the }jlnte nal gonbusti on engi nes,
especially in gasoline engines, aR hekp to save fuel. Such
30substances are also referred tolas llubricity inprovers, friction
reducers or friction nodifiers. LUbri dity i nproverg customary on the
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as an additive in a fuel for reducing fuel consumption in the operation of a spark-ignited

internal combustion engine with this fuel or as an additive in a gasoline fuel for

reduction of fuel consumption in the operation of a self-ignition internal combustion
engine with this fuel.
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The present invention further relates to a fuel compaosition which comprises a gasoline
fuel, the reaction product mentioned and at least one fuel additive with detergent
action.

25 The present invention further relates to an additive concentrate which comprises the
reaction product mentioned and at least one fuel additive with detergent action.

It is known that particular substances in the fuel reduce internal friction in the internal
combustion engines, especially in gasoline engines, and thus help to save fuel. Such
30 substances are also referred to as lubricity improvers, friction reducers or friction
modifiers. Lubricity improvers customary on the market for gasoline fuels are usually
condensation products of naturally occurring carboxylic acids such as fatty acids with
polyols such as glycerol or with alkanolamines, for example glyceryl monooleate.

8% A disadvantage of the prior art lubricity improvers mentioned is poor miscibility with
other typically used fuel additives, especially with detergent additives such as
polyisobuteneamines and/or carrier oils such as polyalkylene oxides. An important
requirement in practice is that the component mixtures or additive concentrates
provided are readily pumpable even at relatively low temperatures, especially at
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about effective fuel saving in the operation of a spark-ignited internal combustion
engine, and secondly no longer have the outlined shortcomings of the prior art, i.e.
more particularly poor miscibility with other fuel additives and the tendency to form
emulsions with water. In addition, they should not worsen the high level of intake valve
40  cleanliness achieved by the modern fuel additives.

Accordingly, the use, defined at the outset, of the reaction product formed from (a) a
hydrocarbyl-substituted dicarboxylic acid or anhydride thereof and (b) a nitrogen
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types, for exanple the engl ese are generally 25 engi nes
whi ch are operated with conventional gasoline types, especially
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structure h, however, in mnor anbunts, may also co
het er oat oms such 40 as oxygen and/or nitrogen atons ancUor hal ogen
atons, and/or bear functional groups such as hydroxyl groups,
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radi cal s35 orThBhitasgen B8mp&iinds of the general formula | for reaction component (a) are
guanidine, substituted guanidines or salts thereof. Possible hydrocarbyl radicals in
these compounds comprise 1 to 20, especially 1 to 12 and in particular 1 to 8 carbon
atoms. A hydrocarbyl radical shall be understood here to mean a hydrocarbyl radical of
any structure which, however, in minor amounts, may also comprise heteroatoms such
40  as oxygen and/or nitrogen atoms and/or halogen atoms, and/or bear functional groups
such as hydroxyl groups, carboxyl groups, carboxylic ester groups, cyano groups, nitro
groups and/or sulfo groups, provided that the dominant hydrocarbon character of the
radical is not distorted thereby. Said hydrocarbyl radical may be saturated or
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30  Ina preferred embodiment, the nitrogen compound of component (b) is unsubstituted -
aminoguanidine hydrogencarbonate.

The hydrocarbyl-substituted dicarboxylic acid or anhydride thereof of com ponent (a)
typically has a saturated C»- to Cye-dicarboxylic acid or anhydride thereof as the base

35 skeleton. The dicarboxylic acid or anhydride thereof may bear a plurality of, for
example two or three, hydrocarbyl substituents, but preferably only one hydrocarbyl
substituent. The anhydride is typically in cyclic form when the anhydride is formed
intramolecularly. However, open-chain anhydrides which have formed by
intermolecular anhydride formation are also suitable. Examples of such dicarboxylic

40 acids are oxalic acid, malonic acid, succinic acid, glutaric acid, adipic acid, pimelic acid,
suberic acid, azelaic acid and sebacic acid. Aromatic dicarboxylic acids such as
phthalic acid or terephthalic acid are likewise suitable.



In a preferred enbodi ment, the hydrocarbyl -substituted di carboxylic
acid used as reaction conponent (a) is based on succinic acid or the
anhydri de thereof. More particularly, thg correspondi ng succinic
anhydride of the formula Il \-,-- -2, -/ 5 R3/ in which R3 denotes a
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cyano groups, nitro groups and/or stu % S, provided that the
dom nant hydrocarbon character of the [radigal is not distorted

" thereby. This hydrocarbyl radical is;¥yprcally an alkyl, alkenyl,
cycloal kgl , aryl, heteroaryl, aral Kyl or al kyl arylgyadical. In the
15case of |onger-chain hydrocarbyl radicals, it may be based on an
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1-octadecen¥l 1-ei cpSenyl ,~and.th orrﬁs ngln al kef radl cal' s
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pent ai scBut &AENg gt 19 FiGeatben FaMeechni cal a-ol efin nixtures such as
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anhydride thereof and a long-chain a-olefin to obtain an olefinic double bond in the a,8
25  position of the hydrocarbyl side chain. For this purpose, the reactants are heated
typically to temperatures of 150 to 250°C. Alkenyl radicals can subsequently be
hydrogenated to the corresponding saturated alkyl radicals.

Useful Ce- to Cag-alkenyl radicais, especially C1o- to Cas-alkenyl radicals, are, for

30 example, 1-nonenyl, 1-decenyl, 1-undecenyl, 1-dodecenyl, 1-tridecenyl, 1-tetradecenyl,
1-pentadeceny!, 1-hexadecenyl, 1-octadecenyl, 1-eicosenyl, and the corresponding
alkenyl radicals formed from oligoisobutenes such as di-, tri-, tetra- or pentaisobutene,
or formed from technical a-olefin mixtures such as Ca-Cas-a-olefin,

35 Inthe case of presence of a polyisobutenyl radical, it comprises preferably 24 to 250,
especially 28 to 180 and in particular 36 to 80 carbon atoms, or thus has a number-
average molecular weight M, of preferably 330 to 3500, especially 390 to 2500, in
particular 500 to 1100. Such polyisobutenyl radicals have normally been prepared from
high-reactivity polyisobutenes, i.e, from polyisobutenes having a high proportion,

40  typically at least 80%, especially at least 70%, in particular at least 80%, of terminal
vinylidene double bonds.
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The inventive reaction product formed from (a) the hydrocarbyl-substituted dicarboxylic
acid or anhydride thereof and (b) the nitrogen compound | are outstandingly suitable as

20  afuel additive which brings about an effective fuel saving in the operation of a spark-
ignition internal combustion-engine, especially of a gasoline engine, and has good
miscibility with other fuel additives and does not have any significant tendency to form
emulsions with water. The advantageous properties mentioned are manifested to a
particular degree in the case of use in gasoline fuels with additional use of fuel

25  additives with detergent action.

Accordingly, the present invention also provides a fuel composition which comprises, in
& major amount, a gasoline fuel and, in a minor amount, at least one inventive reaction
product formed from (a) a hydrocarbyl-substituted dicarboxylic acid and {b) a nitrogen

30 compound of the general formula |, and at least one fuel additive which is different than
the reaction product mentioned and has detergent action.
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amphlphlhc substances which possess at Ieast one hydrophobic hydrocarbyl radical
having a number-average molecular weight (Mn) of 85 to 20 000, especially of 300 to
5000, in particular of 500 to 2500, and at least one polar moiety.

In a preferred embodiment, the inventive fuel composition comprises, as the at least
35  one fuel additive which is different than the inventive reaction product and has
detergent action (D), at least one representative which is selected from:

(Da) mono- or polyamino groups having up to 6 nitrogen atoms, at least one nitrogen
atom having basic properties;
40

(Db) nitro groups, optionally in combination with hydroxy! groups:



Detergents or detergent additives, referred to hereinafter as
conponent (D), typically refer to deposition inhibitors for fuels.
The detergent additives are preferably 3§ anphiphilic substances
whi ch possess at |east one hydrophobic hydrocarbyl radical having a
nunber - aver age nol ecul ar weight (M) of 85 to 20 000, especially of
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t he above detergent additives, mhlch ensures the adequate solubility
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cal hydrophobic hydrocarbyl radicals, especlally in conjunction with the polar moieties
(Da), (Dc), (Dh) and (Di), are relatively long-chain alkyl or alkeny! groups, especially the

25  polypropenyl, polybutenyl and polyisobutenyl radicals each having M, = 300 to 5000,
especially 500 to 2500, in particular 700 to 2300,

Examples of the above groups of detergent additives include the following:

30  Additives comprising mono- or polyamino groups (Da) are preferably polyalkenemono-
or polyalkenepolyamines based on polypropene or conventional (i.e. having predomi-
nantly internal double bonds) polybutene or polyisobutene having M, = 300 to 5000.
When the preparation of the additives proceeds from polybutene or polyisobutene hav-
ing predominantly internal double bonds (usually in the B and 7 positions), one possible

35  preparative route is by chlorination and subsequent amination or by oxidation of the
double bond with air or ozone to give the carbonyl or carboxyl compound and subse-
quent amination under reductive (hydrogenating) conditions. The amines used here for
the amination may be, for example, ammonia, monocamines or polyamines such as
dimethylaminopropylamine, ethylenediamine, diethylenetriamine, triethylenetetramine

40 ortetraethylenepentamine. Corresponding additives based on polypropene are de-
scribed in particular in WO-A-94/24231.



Exanpl es of the above groups of detergent additives include the
follow ng: 30 Additives conprising nono- or polyamno groups (Da) are
pref erably pol yal kenenonoor pol yal kenepogyam nes based on pol ypropene
or conventional (i.e. having predom nant |y internal doubl e bonds)
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Additives comprising sulfo groups or their alkali metal or alkaline earth metal salts (De)

35  are preferably alkali metal or alkaline earth metal salts of an atkyl sulfosuccinate, as
described in particular in EP-A-639 632. Such additives serve mainly to prevent valve
seat wear and can be used advantageously in combination with customary fuel deter-
gents such as poly(iso)buteneamines or polyetheramines.

40  Additives comprising polyoxy-Co-Ca-alkylene moieties (Df) are preferably polyethers or
polyetheramines which are obtainable by reaction of Co-Cgo-alkanols, Cg-Cag-
alkanediols, mono- or di-C2-Csg-alkylamines, C+-Cap-alkyleyclohexanols or Cq-Cag-
alkylphenols with 1 to 30 mol of ethylene oxide and/or propylene oxide and/or butylene



30 particular by EP-A-307 815. Such additives serve mainly to prevent
val ve seat wear and can, as described in WO A-87/01126,
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35  The detergent additives from group {Dh) are preferably the reaction products of alkyl-
or alkenyl-substituted succinic anhydrides, especially of polyisobutenylsuccinic anhy-
drides ("PIBSAs"), with amines and/or alcohols. These are thus derivatives which are
derived from alkyl-, alkenyl- or polyisobutenylsuccinic anhydride and have amino
and/or amido and/or imide and/or hydroxy] groups. It is self-evident that these reaction

40  products are obtainable not only when substituted succinic anhydride is used, but also
when substituted succinic acid or suitable acid derivatives, such as succinyl halides or
succinic esters, are used,
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react i onZ%gr ootg'gp%,? rr%ﬁ%‘. Flrggsjgé?ﬁé rree[dge\gﬂiod%%i&ﬁ? lng%rgwiaiue%?rﬂ;&qs’ N SRPNRIERES N
from the abdWditigh i1{pe atleast ope inventive regption Peadbetanddine etjeastond fpelipiditive
5000 ppm 20 vhjchie diffatent fren éhepneinévailzbytionfpradict and?RRiepgeri it 894,

even nore prigheirakl éfddﬁfve%@ahﬁncﬂr%%u?@ﬁ?[Qé(st\ﬁﬁégmiela&. especially of 40

to 500 ppm by wei ght, for exanple of 50 to 250 ppm by wei ght. The

detergent additives E.éD) mentioned are preferably used in conbination
with at PeastUitallgminaacairier ol are theragtionsatiainediinsrsteil peasessing guch as
i nventive f lelbhtstorposhaseoits baving viswmsities, foraadinbieporh thd $1¢ 500 - 2EASdasene
i nvg_nlg } ve r ?ﬁ@?ib@@roﬁfaﬂ_ﬁlﬁ&‘dro@d?ﬁbﬁshﬁar@ﬁnib@@&bcé&ﬁ@rgé‘ Al anasteh nt\é%. IR fibe
is differen . ve. . re on_pro . and has er gen
action, as a Skﬁﬁ?ﬁg; %?%wﬁ%fﬁiot%lm\'/nee%ﬁ%lhae Wi hot B ?'Paaﬁd '$ g“é@i” néy'
carrier oil .9t Alalyperun daliiste cul having a Bpiing rapee pheom rbrit BeHie 500°C,
obt ai ned5i n obfainibledidm patosesiriera) ol sthich has been catalytically hydrogenated under
high pressure and isomerized and also deparaffinized). l.ikewise suitable are mixtures

of abovementioned mineral carrier oils.

Examples of suitable synthetic carrier oils are selected from: polyolefins (poly-alpha-

40  olefins or poly(internal olefin)s), (poly)esters, (poly)alkoxylates, polyeihers, aliphatic
polyetheramines, alkylphenol-started polyethers, alkyiphenol-started polyetheramines
and carboxylic esters of long-chain atkanols.



bri ghtstock or base oils having viscosities, for exanple, fromthe SN
500 - 2000 class; but also aromatic hydrocarbons, paraffinic

hydr ocar bons and al koxyal kanol s. Li kew ge useful is a fraction which
is obtained in the refining of mneral oil and is known as

"hydrocrack oil" (vacuumdistillate cut having a _boiling range of
from about JFBEMPESEHE¢abERAkRE Blecleingpvmeribadingnz fram 490ito #BI0c b

has been catmbticuiac bdded dnymhiybgtznabepolvissteterki (pfurpyeeatdroe uaifdrogenated).
i sonerized and al so deparaffinized). Likew se suitable are m xtures

of abovenentd ! rrier ol Exampl es of, suitabl e

synt heti ¢ ca%xrgﬁg’%sgqf ?gﬂ{aﬁeeﬁ g éaltréeg? %ram#’_’fe%)hrﬁarﬂfg‘%y%rfaé’f?fﬁ@g'lé’ﬁfiW-O'éﬂdﬁha-
400l ef i N orCOPBIFNY REKPHA - G-@kylgNegoeligssyijgheaie eptainable by reacting Ca-Ceo-
(pol y) al koxdikanels, CpGloyaditanedisls, mbngplvatii-C.-PalafkglahtmeaaCpesralkylcyclo-

- al kyl phenol -gkafdieer @%%@@%ﬁémbl@}viﬂ%&ﬁ%@boWB#&@Q@ a&ﬁ“&e*},%gﬁam nes
Ui tabl o pol b Rtietinal? B RELE LIRSy cpdfyor BT i g e
1800, in par®Feal the PRYEBEBHNSSebY BibsetHEnbTedHeivy EstIntioe with ammonia,
(hydr ogetiat etoroaminsgsyu polyeméree djuch Breainpis ese désceibad iapheicpat iy PRS0 or
po: yet hegmm,sewwwms@gam—yomm h%@,@ﬁfmbt e géi)rr@(gmple, the

pol yoxy- C2- are ,obt ai.nabl e eacting

Co- 050" a kRyErelacanEs Bibeipd A M ExtoRaRuehs S dnbeddutibnptr e
O - C3r al kyl GpeY@Nes s Typice) exeaples thareql memtiiecanpt pieiyinias ar dsogblepssiol
of et hyl ene hujdxgletegnidpaonypheny betrylairs ded alea palyisdinttgrobmeoxpdtetearer

hydr oxyl150r QgboRyafE] £ YEOHB coRébondify taBtidras8d@ks Witfammonia.
pol yet heram nes, by subsequent reductive am nation with amonia, 10

nonoani nes o% Eﬂ%artn’ ngs. Such products, are descrjibed in particular
in EP- A- 310 BREIPISES! Aargsyylie setersblora-rhaingdenals @rais partisulgresters 6f mppg-
exanpl e, t hdali-poincartioxylioddussvitidend-shain dieanolslof paReEsasaddeypiiteidn particiear in
ami ntes_ or fmg;nitgsrw 918eThy Blohy¢8i- bEERBbxylid ¥eM< Mede¥a B fphithar arl-
are tri anol: : bt

i sononyf%ﬁegﬁ%“ ) 8B =0 alatie WS Il PRy nrmvesste 1o
propoxyl at esYeXY ef‘ﬂ@pléof‘?rﬁgz%% P?iéorﬂét&%i BYPicst aRseatatyes pf the
ammoni a. Ex®&@sisreereddingtesh oihalaies dsapbithelasés, lvephtatatenand kimedilssesoie i n
particul ar esicetagolfson®bol, isdtiecattl dntiiistaidexntl,if6r skairpre dMnt Br isotridecyl)

| ong-chai n alkapels or polyols, as described in particular in DE A 38
38 918. e nono-, di- or tricarboxylic acids used may be aliphatic
or aro- matic acids; suitable ester alcohols or polyols are in
particul ar |FeRbecsrble capiceaibsystemstarg desonbed, fey, exbopleedFpASB8 F6rad8) 6
to 24 car bobmaartsi2 ZylphEat-48 09 0ps GF-A0 462320 %ant IER-RS15AB SRS €

adi pates, phthal ates, isophthal ates, terephthalates and trinellitates

of isooctan i sononanol . i sadecanql .and jsotri-decapol, faor exanple
i (n=Cor - §oqvemaEReT PamR s SRS SibeiBithule” Sl 46 B Ehdsarod ol
syst ens # e Nguigg frofeabout Bio I fanskample ToDRHRUBBINE), 668s-albiiene adide 231 ,
DE- A- 43 0907, exBRipk-labed 528 papglefi odd) ndi)/idikloxideemdnibstylhe oxide
part | cul ar | Yunfiiok HhkiéeS WrESH NénififinbleREmBl 8 b8 SEARPLIHA &€ bng-
pol yethers chain alkanots or phenols substituted by long-chain alkyl in which the long-chain alkyl

radical is in particuiar a straight-chain or branched C¢-Cig-alkyl radical. Preferred ex-
35 amples include tridecanol and nonylphenol.

Further suitable synthetic carrier oils are alkoxylated alkylphenols, as described in
DE-A-101 02 913.

40  Preferred carrier oils are synthetic carrier ofls, particular preference being given to
polyethers.



30 having fromabout 5 to 35, for exanple fromabout 5 to 30,
C3-05-al kyl ene oxide units, for exanple selected from propyl ene

oxi de, n-butyl ene oxide and isobutyl ene18xide units, or m xtures
thereof. Nonlimting exanples of suitable starter al cohols are

| ong-chai n anol s .or pheno|.s bstituted by |ong-chain alkyl in
wht ohthe | OHBSERaRASLARS FostinPRdior. &5 s inedmanive scoirg el e n
or branched apeeuot ef piefetablyrfectn ¢ éd 1000rmpfrely welghfxmoHrefmpablysrdnm¢d tede

tridecanol a5ud ppany weigteind ifparider iot 201180 pyRtdyeldightcarrier oils
are al koxyl ated al kyl phenol s, as described in DE-A-101 02913.

40Pr ef erred carrifer?fgi I S%c?re S nthetg’,c c%rri er oils, particular

pref erence HBETSHSLATPYIHEM BE fnyeative fyef oppapsitioncgrpriees, By additien (g

i n addi ti on,atiqast enedorative wactina dredushihiesat leastions fwelcadtitied whichdediterentnt

: ;)f g(r) gf er abltgrﬁarf themvkntive i‘é@@ﬁn PRIBUbarde=g isterdBRE SctiBh rRroapRbyall EI’%_rBthJtest
o] ppm : rtr |

5In a preferree\é&g%%%@nerﬂl 'l,ﬂ—]e?ﬂ{aeq %ﬁd\%\%tl?%gq r?%réa?n Oéﬁh%@%?@%%%%%?ﬂ%@%‘:

in addition P the at |east one inventive reaction product, the at

| east on® fuel additive which is different than the inventive

Ir eaction pr cmhr_n:tsioamhima:&s slgtbisie ge ;hctﬁ?&ﬁﬁiﬂvemﬂ_f@ﬁxh@@@l SitcintCestdrs, in
east one Cadgrictlar Mth poldSis & d .y . punt ,
at | east on%d’ @yor r%é?? %ﬁogﬁl%i %tlff%gdé&éln(\)! %}%E%ﬁ%%ﬁ?}%@ﬁ% gﬁgégg‘(ijc}"feg%?ﬁ as
such coaddi t'FVe¥GE H ?'@ﬁ%ﬁ%‘?@?’a@lﬁ‘sﬁi nic esters, in particular
with polyols, fatty acid derivatives, for exanple oleic esters,

ol i gomerisz eddnallsifferasiitibleaazduthid sdbadditived agd foa BRAralIE N8BS alkali metal and alka-

15Denul si fi afg oaHh R §a|§.$offamylts*&%titﬁt@aﬂﬁéﬁtva%ﬁ nabid ik Plsuf d t@é‘e
al kali metal_,and al ka-, L1pne earth t alts. T‘ I-susH%{e
phenol - and %%Bm%%hagﬂg%ﬁeﬁiﬁége@%aﬁ% ﬂ%a {20 Eé@‘cah%l oxYRtFHe
earth netal S&liaheietiqyiaiesaphenc! allrxyiatesos gl tettvalyiphbha effioxylates orteg-
al cohol et hoeptylthesol eftfvaylates dhitoacid, allghheolg cohdshbattntprdditeslethylens
et hoxyl atees &Tdeta?lﬂtppcﬁjﬁe}ﬁlaBQ@Q,@.Q.%M%'&‘o%%roﬂa@én%%xﬁggﬁck capop[) mers

al kyl phenol s ngdensat i on prpducts of ethyle Ooxi1 de an opyl ene
oxi de, e.g. pé’%y%&y%ﬁgﬁgéﬁsaaé’gEP@B%%'H%S‘ oxi de bl ock copol yners,

pol yet hyl enei m nes and pol ysi | oxanes. Dehazers suitable as further
coaddi t i ves Rehezers stitableaapludherabkdiijvea e ipleeanplef akoxpiatelprdaol-
condensat es.fopkfald¥nlid @iensdidd abl e as further coadditives are, for
exanpl e, 4ol yet her-nodi fi ed pol ysil oxanes. Ant i oxi dants suitable
as further coadditives are, for exanple, substituted phenols, e.g.

302, 6- di - t erAIGERpISHiRRI® S Bihercogdeiiivaseire. Tef pxample. prlyaiberpnediisd,  an

al so polysiloxanes.

Antioxidants suitable as further coadditives are, for example, substituted phenols, e.g.
30  2.6-di-tert-butylphenot and 2,6-di-tert-butyl-3-methylphenol, and also
phenylenediamines, e.g. N,N'-di-sec-butyl-p-phenylenediamine.

Metal deactivators suitable as further coadditives are, for example, salicylic acid deriva-
tives, e.g. N,N'-disalicylidene-1,2-propanediamine.

35
Suitable solvents, especially also for fuel additive packages, are, for example, nonpolar
organic solvents, especially aromatic and aliphatic hydrocarbons, for example toluene,
xylenes, "white spirit” and the technical solvent mixtures of the designations Shellsol®
(manufacturer: Royal Dutch / Shell Group), Exxol® (manufacturer: ExxonMobil) and

40  Solvent Naphtha. Also useful here, especially in a blend with the nonpolar organic so!-
vents mentioned, are polar organic solvents, in parficular alcohols such as tert-butanol,
Isoamyl alcohol, 2-ethylhexanol and 2-propylheptanol.



phenyl enedi am nes, e.g. N, N -di-sec-butyl -p-phenyl enedi am ne. Met al
deactivators suitable as further coadditives are, for exanple,
salicylic acid derivatives, e.g. 14

N, N -di sal i cyl i dene- 1, 2- propanedi am ne. 35 Suitable solvents,
especially also [or fuel additive packages, are, for exanple,

nonpol ar or g¥AFR Resradditves ap¥prigivenisynaliisned are Usad inaddiiain gasoline fuel,
hydr ocar bonsthey atie usgé imgheamolinie nestoratly dmeesfor." white spirit” and the
techni cal solvent m xtures of the designations Shellsol (r)

(manuf act ur ey, : .. . Exxol (r nuf act urer:
Eoxonhobi ) ) - Pl aﬁﬁfﬁ%ﬁ%ﬁﬁ%&%ﬁwm&% OB BBl et o
bl end wi th tH& 'RERPE BROUSP PEruet lepnsrmm (aharvrwsaily-subetitwied dicatogdini ¢
sol vent s, i reqshenanaydrige thdredlaot b)sudioges compburtlidfainodgencr: aamylk 1, and at
al cgg_olt , 2- abdstlohe RRNAditR hZhs @iﬁ&ﬂehﬁﬁé@fﬁ@'re%cﬁéﬁ p%g&tnﬁé’rﬁoned and has
coaddi tives v - . are sed in addition in
gasol i ne fue ﬁrgaéﬂ}néél%%g:égﬁ% ﬁggrg'r\{%lﬁﬁ?@ ecq?g{:%}}ggeym%réqrgqrgp_therhe
present inv H#fF%ﬁO%‘F@HeT‘JF@W%g a3Av&addi ti ve concentrate which
conpri se at | east 5one inventive reaction product formed from(a) a
?%;jr ocar :)yl -Fghisdantiveg r@dctﬁ;hfbfddm@?(iybi'ééeﬁﬁ? ﬂweQﬁ\ire%ﬂ\'l?B’QJditg@ cbhengak and
anitro I a one
fuel additi %&#?ﬁ”gﬂggff??ﬁ 3 0S0R LI et RO o SRl 8@&%{9%%%1‘?3{ Wee
and has det eﬁfﬁe%ﬂ’e%%‘le/i% : Oé%gwglet‘fs pred;in panly Gage op de tptalweight of the
concent r at e qeRgentigiep i he at lednt ohe fuehedditiye adhitittis difsrentthiin theadadibe pxdudiO
The i n;/eﬂﬁil waarﬁ?&@d E)mqsrcﬁd;ﬂg?ént bSticAie sreBéntiMthk ifvehiVeilive catehtdy ©
concentrate i , e
preferably o 15 Lo é%%’“@“%ﬁﬁ%%#%@a@%? AreipdEe™h s abbpyeicn
wei ght, baset%StPeal X é b 8‘(1@8‘95% aasefdn §RIN GEe PRelaiRbwaightr the
The at | eastcoppRMPifel additive which is different than the reaction
product 15nmenti oned and has detergent action is present in the

i nventi vg adgetd L0 of 1to 99% by
wei ght . 1vor %d.*gﬁé @ﬁ%ﬁ?’%}%ﬁ?‘g‘@‘“ﬁ%@@E%%%Eé%%{fg AR Py 8enso 1o
70% by wei g " OB%{S%BCI” "sach case on the total wei ght of the
concentrate. 20The exanpl es which follow are intended to further

il lustrate thampleeteddixing pedoiriante W t hout restricting it. Exanple 1:

M xi ng performance 25 The reaction product ("RP1") formed froma
pol yi sobut enyl sucei ni c .anhydri.de, obtained by thermal ene reaction
02000 PPom ey e g h i SfHslh O PCuBliewria Do Abicr debied
nol ecul ar waldhRmMehenegBerctian (2003C)fome arteingniyaride wit 2 polyigdtiutrest doubl e
bonfls of 85§mgam£g?gm%%%w$jfxmb@mahta;ééjmﬁmawi M@il{%‘édduﬁte
anal ogy 10 iepdPofBs, @hd =i E i arobrdtl IvarPrdferein Mnargy to
(manufact ur %xamﬁ%@&%ﬁd&@!& 3?31%‘9%@#:8 rétoivesso“\" 1560 (manufacturer: ExxonMobil)

30 as adiluent.

The reaction product thus prepared (“RP1") was used fo prepare an additive
concentrate ("AC1") by simply mixing in the components listed below:

35 e« 400 parts by weight of the inventive reaction product RP1 (50% by weight in
Solvesso 150)

¢ 390 parts by weight (polymer content) of a conventional detergent additive
component (polyisobutene monoamine based on a polyisobutene with M, = 1000)
40
e 310 parts by weight of a commercial carrier oil based on an alcohol-started
polyether



The reaction product thus prepared ("RP1") was used to prepare an
additive concentrate ("ACl") by sinply mxing in the conponents

| isted bel ow. 35 400 parts by wei ght of {she i nventive reaction
product RP1 (50% by weight in Solvesso 150) 390 parts by wei ght
(pol yner content of a conventional detergent additive conponent

(pol yi sobut ehe “ABRFENPHECIBRICE Solpntdgpbinpics sisiivetie with Kin = 1000) 40
15 270 parts by weight of Solvent Naphtha as a diluent 470 parts by

wei ght of 2- 'prQPUEM@H@!}N@Z%@?%@B@HOI(HS al’fﬁﬁﬁer%llué}ttparts by wei ght
of a customary dehazer conponent (based on an al koxyl at ed

phenol - f or mal dehyde, condensat e) It was possible to mx the
conponent$ nbnfiFgRBEY #loh! Ifecuaitarneienarentoroasy (prseBipe an eloyiiated a
clear liquid, phencttmwikieryteycondenshiefh remai ns stabl e over several
-10days. For corrpari son, the additive concentrate "AC2" was prepared,

whi ch differ I elnv ntive reactio roduct
RP1 was repllgg’e %’é\tﬁ%}%rﬂ?‘ﬂ% éérr&'an%ﬂ%ekt‘ qe\g r?@?@ﬂ?téﬁr W’&'P QarR/
comer ci al prrPlEJF’m ¥9‘Vﬁﬁ’tﬂ[‘?a€i"ﬂ%ld ihfprpisteney PfP’ﬂ“‘")h refginsIsiablever pevgeal 15
formed ftlm ¢gaysyi sobut enyl succi ni ¢ anhydri de (based on a

pol yi sobutene with Nh = 1000) and tetraethyl enepentam ne. After

g‘r )é I(:lngl :E g?gt thg T e@ﬁ&ﬁ@éon@?ntl%té[ li\@@" gvé( Ig%aare’dzwﬁlg}rﬁlﬁhreg Erom AC1
per f or mance efpﬁ( g g’&l'"‘@ﬂt“@s’ﬁﬁ@t‘)" t?é%dé"’%/%@ weSTepRICce9 By thetsemig aimpunt of
cust omary oredikeingeadiest of aosnraerdiat privedrt AbricitygapoivenERPAE Inainslydiae imide
case W t16 adeirhedieons poIgRGHUEHRUATHIC GhHYERa (D4Sad amd &%o&JtéHe with M, =
RPL (1 nvent *v‘@ %%E Cnisfile, N f’?mégoe%@% ey As50 o B Y
wei ght . Accd OrQB"’hﬂ B[FP{QCMW%E_{ expdavEt i on test, water

was added to the systens and the phase separ ation behavi or was

assessed. Affampke 2 BwuRRn pAFdmgave two clear and sharply separated
phases (fqhase separation rating according to ASTM D 1094: 1),

bhase and a & IPEATFPHuReppRedur i BUGBE e B CEROT ap aighe ke D,
1094: 4). 3GddiiaeHeea gasqhu@ fuebipaoirpase with additive concentrate AC1 (inventive) and
AGC2 (for comparison) in such an amount that the dosage of lubricity improver RP1
(inventive) and RP2 (for comparison) was in each case 390 ppm by weight. According
25 tothe ASTM D 1094 phase separation test, water was added to the systems and the
phase separation behavior was assessed. After 5 minutes, AC1 gave two clear and
sharply separated phases (phase separation rating according to ASTM D 1094: 1),
whereas, after 5 minutes, AC2 resulted in an emulsion in the water phase and a turbid
fuel phase (phase separation rating o ASTM D 1094: 4).
30
Example 3: Fuel economy -

A gasoline fuel produced on the biasis of a base fuel customary on the U.S. market by

additization with AC1 in the dosage rate specified in Example 2, was used to determine
35  fuel economy in a fleet test with three different automoniles according to U.S.

Environmental Protection Agency Test Protocol, C.F.R. Title 40, Part 600, Subpait B,

For each automobile, the fuel consumption was determined first with unadditized fuel

and then with the same fuel which now, however, comprised the additive concentrate

AC1 in the dosage specified in Example 2. On average, over all automobiles used, the
40  result was an average fuel saving of 1.3%.

Example 4: Intake valve cleanliness

J



A gasol i ne fuel produced on the basis of a base fuel customary on the
U S. market by additization with ACL in the dosage rate specified in
Exanple 2, was used to determ ne 35 fuel{geconony in a fleet test with
three different autonobiles according to U.S. Environnental
Protection Agency Test Protocol . R Title 40, Part 600, Subpart

B. For each 'Btﬁ‘ﬁ%}’ﬁ"\ée denesits (fuP )d’tﬁﬁ% detstnined (RECIE28r98i inedVdree

wi t h unaddi tBered fileingmedvithtientwel gabolink éuaa asdifzee Wit Hinkentive henpwnzer |,

conpri sed t Neragd@bhrisea) @\F&%a{séﬂfﬁlu@@ﬂgél ﬁ%gtpgﬁvéi\%sf@%e%ﬂs&‘dﬂie@%aé&m

Exanpl e 2.

an aver age ﬁﬂgﬁﬁggggﬁme%¥§fd edg&ﬁ%%ﬁgﬂwgawﬁfgyga¢gﬁ@égggg%waﬂQas
16 The it ak®dhe 9%%%%8@ diitieeq witir HCHppcoreREEFeR) Rediues! OPE Feraelves
in a Mercedes Benz ML11l engine with the two gasoline fuels additized
with AClL (inventive) or AC2 (for conparison). G ven a base val ue of
94 ngy per valve for the unadditized gasoline fuel, the gasoline fuel
additized with ACL (inventive) gave a value of 2 ng per valve, 5 and
the gasoline fuel additized with AC2 (for conparison) a value of 6 ny
per valve. 17 Clainms 1. The use of the reaction product formed from
(a) a hydrocarbyl -substituted dicarboxylic acid whose hydrocar byl

radi cal has 8 to 250 carbon atons, or the 5anhydride thereof, and (b)
a nitrogen conpound of the general fornula I NHH NNR2 | HH
(1) or a salt of the nitrogen compound I, where Rl and R2
are each i ndependently 10hydrogen or a C- to C20-hydrocar byl

radical, as an additive in a fuel for reducing fuel consunption in
the operation of a spark-ignited internal conbustion engine with this
fuel or as an additive in a gasoline fuel for reduction of fuel
consunption in the operation of a self-ignition internal



15conmbustion engine with this fuel. 2. The use according to claim 1,
wherein the hydrocarbyl -substituted dicarboxylic acid of conponent
(a) is based on succinic acid or the anhydride thereof. 20 3. The use
according to claiml or 2, wherein the hydrocarbyl substituent in
conponent (a% js a linear or branched Ca- to Co-al kyl or -al kenyl

radi cal or a %ﬁwyisobutenyl radi cal having 24 to 250 carbon atons.

4. The use according to clains Ito 3, wherein the nitrogen conpound

of co ][rpolnent 1.256b Jisé 6f the fdbdrl ﬁr@&@foﬁﬁé@@@ﬂ%iemyalﬂao@f@f-&%ﬂtﬁlﬁ!dbo?at 3
5. uel conmp : , I n ue
and, in zaf? m no?&g&?ﬁ%g@e@ O%%%jr%éégbﬁéé@{amaﬁ%%ég? %Tog%?ggnqs ' rFt(l)"% (a)
a hydr ocat by - SUBET'PE HiesPh@n t?o'%{/;"r’qe@ SQEwPaUR e tgyenersifermyisdn
conmpound of the general fornmula | according to 30clains 1 to 4, and
~at |l east one fuel additive which Rls\ different than the reaction
product nentioned and has detergent hcti qh 6. The fuel conposition
according to claim5, conprisi n% as | he Nuel additive which is
different than the reaction produgf Kt ongd and has det er gent
action at |east one 35representatilve s¢l ected from (Da) nono- or

pol yam no groups having up to 6 ni"{rog@n atons, at() east one nitrogen
at om havi ng basic properties; 18 (Db) nitro groups, optionally in

wth monos or BoF SRR gﬁi@g@%ﬁﬁﬁ%ﬁ@%@@%ﬁ%{iﬁﬁﬁcq%ggérﬁ”@t on
basi ¢ prYberti 8%erogen gnd G b brrbyfirogerbylgadieal. their al kali netal or

al kaline earth metal salts; (De) sulfonic acid groups or their alkali
metal or al kal bogn gt iFBlia GaediingHd) %asu%'nwmﬁ%%ﬁ&éﬁ&' é%'sgaﬁ-
noieties term n%%it% iﬁe¥ q§drﬁi§¢l rou'gs h 30- or P9 ¥?m no groups,
at |east one nl eIy &t G’ P[ﬁgn_%% Vi &% pelf pagh &g ‘_"_fﬁ/’f‘@ﬁ%ﬁQWﬁtﬂé‘*[
groups; (Dg) cH¥ fioneofduq! spnsyrtipns it theopamationred b self-anitige diteredl f r om
succi ni ct@anhydcomdeusting ehgine wih tjedfueixyl and/ or ami no and/ or am do
and/or imdo groups; and/or

2. The use according to claim 1, wherein the hydrocarbyl-substituted dicarboxylic acid

of component (a) is based on succinic acid or the anhydride thereof.

20 3. The use according to claim 1 or 2, wherein the hydrocarbyl substituent in
component (a) is a linear or branched Cg- to Cag-alkyl or -alkenyl radical or a
polyiscbutenyl radical having 24 to 250 carbon atoms.

4. The use according to claims 1 to 3, wherein the nifrogen compound of component
25 (b) is unsubstituted aminoguanidine hydrogencarbonate.

5. A fuel composition comprising, in @ major amount, a gasoline fuel and, in a minor
amount, at least one reaction product formed from (a) a hydrocarbyl-substituted
dicarboxylic acid and (b) a nitrogen compound of the general formula | according fo

30 claims 1 to 4, and at least one fuel additive which is different than the reaction
product mentioned and has detergent action.

8. The fuel composition according to claim 5, comprising as the fuel additive which is
different than the reaction product mentioned and has detergent action at least one
35 representative selected from:

(Da)  mono- or polyamino groups having up to 6 nitrogen atoms, at least one
nitrogen atom having basic properties;



(Di ) moi eties obtained by Mannich reaction of substituted phenols with
20al dehydes and nono- or polyam nes. 7. The fuel conposition
according to claim5 or 6, additionally fonprising, as a further fuel
additive in a mnor amount, at |east one carrier oil. 258. The fuel

conposition acc ing to cla| 5to 7, additionally conprising, as a
further fuel d@b? \fg‘“?WOHP%PH'&NGM&HW"&FOH‘@H‘sfﬂydmwl FBHRSHSi on

inhibitor. 9. An additive concentrate corrprlF};)Lng %{é I eas'éd#one
reaction producDcf omyBdxfl bRt &) comnbERHR Rk Mbho SaHRlvhbtHoSoups, at Ieast
di car boxylic acid or PQQF&'}Q@A% rt}i%rntﬁ%ag QPO#ERRT a ni trogen 363 ound

of the geperal fornu ceordi St o 4, and at Iea_st one
fuel additive which is different than the reaction product nment i oned
and has det er geiPd) aceiboryl groups or their alkali metal or alkaline earth metal salts;

(De) sulfonic acid groups or thelr atkali metal or alkaline earth metal salts:
10 (Df)  polyoxy-Cz-Cs-alkylene moleties terminated by hydroxyl graups, mono- or
polyamino groups, at least one nitrogen atom having basic properties, or by

carbamate groups;

(Dg) carboxylic ester groups;

15
(Dh}  moieties derived from succinic anhydride and having hydroxyl andfor amino
and/or amido and/or imido groups; and/or
(D)  moieties obtained by Mannich reaction of substituted phenols with
20 aldehydes and mono- or polyamines.

7. The fuel composition according to claim 5 or 6, additionally comprising, as a further
fuel additive in & minor amount, at least one carrier oil.

25 8. The fuel composition according to claims 5 to 7, additionally comprising, as a
further fuel additive in a minor amount, at least one corrosion inhibitor.

9. An additive concentrate comprising at least one reaction product formed from (a) a
hydrocarbyl-substituted dicarboxylic acid or anhydride thereof and (b) a nitrogen
30 compound of the general formula | according to claims 1 to 4, and at least one fuel
additive which is different than the reaction product mentioned and has defergent
action.



