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- pol yi sobut ene am nes and use thereof as detergents in fuels
Description 5 The present invention relates to novel

pol yi sobut eneam nes of the general fornula | R -CH2-NRZR3 (I) in
whi ch 10 Spkeifiv ablyabbeteR airdnea gndlugk siodratiyds dedatpek inloeish i s deri ved
fromisobutene and up to 20% by weight of n-butene and has a
nunber - aver age nol ecul ar weight M of from600 to 770, and 15 the
vari abl es HPUHRHPIR3 are each i ndependent |y hydrogen, a Cl-C18-al kyl,
C2- C18. al kenyl, C4-C18-cycl oal kyl, Ci1-C18-al kyl aryl,

hydr ox¥- ChrrekBainkHventRl klateenainkyépolyiseelikabkyines epek anbmefophula |
pol yal kyl eneim ne radical or, together wwth the nitrogen atom to
which they are bonded, are a heterocyclic ring. 20 The present
invention further relates to ﬁr@%ﬂ%ﬁosi tion8) especially those
having a content of C, -C4-al kanols, which conprise the

pol yi sobutﬁ%izﬂi nes in an anount effective as a detergent. The

pr esent i Avéntion further relates to the use of these

pol yi siébut eneami nes as fuel 25 additives for reducing val ve sticking
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content a T C4-al kanols. 30 EP 0 244 616 A2 {1} discloses
pol ybutyl - and pol yi sobut eneam nes of the general formula
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point, a |ower pour point and/or an inproved |owtenperature storage
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compatibility in fuel compositions which comprise a mineral fuel content and
C,-C,-alkanols.

30 EP 0244 616 A2 {1} discloses polybutyl- and polyisobuteneamines of the general
formula R'-CH,-NR?R? in which R is a polybutyl or polyisobutyl radical derived from
isobutene and up to 20% by weight of n-butene and has a number-average molecular
weight M, of 300-5000, preferably of 500-2500 and, according to the experimental
examples, of 900-1000. These polybutyl- and polyisobuteneamines can be obtained by

35  hydroformylating the underlying poly(iso)butengs and subsequent hydrogenating
amination of the oxo products present. They are recommended as fuel detergents with
valve-cleaning or valve keep-clean action.

WO 2004/087808 A1 {2} describes formulations composed of polyalkeneamines and
40  solvents with improved low-temperature properties, which are manifested in a lower
cloud point, a lower pour point and/or an improved low-temperature storage stability of
the formulation. The polyalkenes underlying these polyalkeneamines have a number-
average molecular weight M, of especially "from about 500 to about 5000 or from about
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- polyal kene is preferably a polyisobutene. A preferred process for
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It was therefore an object of the present invention, in a first aspect, to provide novel
polyisobuteneamines as fuel additives which, as well as a satisfactory action in the
cleaning and keeping-clean of the intake valves and of the intake system of the

35  engines, reduce valve sticking.

It was therefore an object of the present invention, in a second aspect, to provide novel
polyisobuteneamines as fuel additives which, as well as a satisfactory action in the
cleaning and keeping-clean of the intake valves and of the intake system of the

40  engines, bring about an improvermnent in the compatibility of the detergents with carrier
oils, in particular with polyether and polyetheramine carrier oils, especially at low
temperatures.
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The polyisobutyl radical R' in the general formula | derives from isobutene and up to
20% by weight, preferably up to 10% by weight, especially up to 5% by weight, in

35 particular up to 2% by weight, of n-butene. n-Butene shall be understood here to mean
all linear, ethylenically unsaturated C,-hydrocarbons, especially 2-butene and in
particular 1-butene. The polyisobutyl radical R' can also be derived from isobutene
alone. The R radical is thus a more or less regularly branched polymer chain which
consists predominantly of repeat units of the formula -CH,-C(CH3),-CH,-C(CHs),-, and

40  units with longer linear moieties of the formula -CH,-(CH;),-(CH.)4- can also occur in
the case of incorporation of 1-butene.
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simultaneously has properties [a] and [b] or simultaneously has properties [a] and [c] or
30 simultaneously has properties [b] and [c] or simultaneously has properties [a], [b] and

[cl.

The abovementioned polyisobutenes with properties [a] and/or [b] and/or [¢] are
generally so-called "high-reactivity" polyisobutenes which are notable especially for a
35  high content of terminal double bonds, i.e. alpha-olefinic vinylidene double bonds.
Suitable high-reactivity polyisobutenes are, for example, polyisobutenes which have a
proportion of vinylidene double bonds of at least 60 mol%, preferably of at feast
70 mol%, especially of at least 80 mol%, in particular of at least 85 mol%. Preference is
also given to polyisobutenes which have predominantly homogeneous polymer
40  skeletons. Predominantly homogeneous polymer skeletons are possessed especially
by those polyisobutenes which are formed from isobutene units to an extent of at least
85% by weight, preferably to an extent of at least 90% by weight, especially to an
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another and are each:
35
(1) hydrogen;

(2) a CCyg-alkyl radical; examples of suitable alky! radicals include straight-chain or
branched alkyl radicals having from 1 to 18 carbon atoms, such as methyl, ethyl, iso- or
40  n-propyl, n-, iso-, sec- or tert-butyl, n- or isopentyl; and also n-hexyl, n-heptyl, n-octyl,
n-nonyl, n-decyl, n-undecyl, n-tridecyl, n-tetradecyl, n-pentadecyl, n-hexadecyl and
n-octadecyl and the singularly or multiply branched analogs thereof, and corresponding
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. of the formula HNR2R . The variables R2 and R therein are the sane

or are independent of one another and are each: 35 (1) hydrogen; (2)
a Cl-C 8-al kyl radical; exanples of suitabl e al kyl radicals include

st rai ght - ghait#ls o1 whibh mReOdaaetﬁbradHew hasastiecal rsorb athenrifigesm 1 to 18 car bon
atons, such as rret hyl, et hyI iso- or 40 n- propyl n-, iso-, sec- or

tert- butyl n- opent and al so e
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n- hexadec;dr palydnsaturettapedsybblantbnpher @Umﬂgmramﬁyawogﬁﬂftth@ﬁpvﬁmﬁﬁm
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PF 60550 EP r adi % whi ch the carbon chain has one or nore
et her bri c?é’é%'on s egar@f”é 8Nl kenyl radical; exanples of suitable
al kenyl radical s—t nctude -t he nono- --or -pol-yunsat ur at-ed; preferably
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and the anaprogs, t-hrbeetcsahst-biiyt,ed by from1l to 3 Cl- C4 al kyl

radi cals, 10 where the Cl-C4-al kyl radicals are preferably sel ected
fromrrethyl eth or or .tert-butyl:
(5) a (C1{&hs %ﬁ%ﬁaé’w“ arY'éaﬁ"E%{lw%E%ef@ @h%%%ytﬁ@“%r%ﬁ deéﬁ“SﬁBb?‘ée o
defi ned aliioweryagdup ishderizey frogrroamo-ics bitgelicvded ponentesas, 4ormpinggied; c,
fused igr ngp éc‘:@l nitmbeFRITBRIelic or heteRSReRER dvuls m%r;ﬂfényiapgﬂmtl c
or heteroaro f dg%%% Fuch as phenyl, pyridyl, naphthyl and

bi pheny! y|“apﬁ%y apdg Y9 al kenyl Yaryl radical where the

C -C, 8-al kenyl group is as defined above and the aryl group is

| i kewi se gs) d%f(lo}fexjg-glta@me),arﬂ@acncia) waeldytde OOG, CAkEMB grdukyd as definedlabove
whi ch corr% IQQ%R/I %{%u%%‘% asOJefln % c;l,)édroxyl ated, preferably

nmonohydr oxy Cl a term nal 'y honohydr oxyI at ed, anal ogs of
the aB8ve Cl-C18-al kyI r adi cal s, for exanple 2-hydroxyet hyI and

3- hydr oxymppxal hyd%y(@)C@mlkyprtald@aaMh[yh byrdzsprptiatogte paingf oxyal kyl )

radi cal g}ﬂ&qﬁﬁ%ﬁkﬂ@@rﬁo@%on%)}ﬁ%ia@éd %gpémw%ﬁﬂn%gn at om havi ng

f 2
o:)? |m onalt IO;F“‘HE}QV PryeREra ’%%Fgﬂscf;f@? %9%’%[?5 C1b9@‘?§@8‘8§‘5 IT%RS %ﬁ glrjrgsrray

conpri se reehoosyethet drek§-hgdrdxypregmdipoxy gr oups;

25
(8) an optionally hydroxylated poly(oxyalkyl) radical which is obtainable by
alkoxylating the nitrogen atom having from 2 to 10 C;-C4-alkoxy groups, where
individual carbon atoms may optionally bear further hydroxyl groups; preferred alkoxy
groups comprise methoxy, ethoxy and n-propoxy groups;

30

(9) a polyalkylenepolyamine radical of the formula
Z-NH-(C,-Cq-alkylene-NH),-C,-Cs-alkylene-

35 in which mis an integer from 0 to 5, Z is hydrogen or C4-Ce-alkyl, and C,-Cg-alkyl
denotes radicals such as methyl, ethyl, iso- or n-propyl, n-, iso-, sec- or tert-butyl, n- or
isopentyl or n-hexyl, and C;-Ce-alkylene represents the corresponding bridging analogs
of these radicals;

40 (10) a polyalkyleneimine radical formed from 1 to 10 C;-Cs-alkyleneimine groups,
especially ethyleneimine groups; or
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- Z-NH(C, - C6-al kyl ene-NH), n C, - C6-al kylene 35 in which mis an integer
fromO to 5 Z is hydrogen or Cl-C6- aI |, and Cl-Cs-al kyl denotes
radi cal s such as nmethyl, ethyl, iso- n- propyl, n-, iso-, sec- or
tert-butyl(]1 n-togﬁtherlvﬁt@pmﬂhljn‘bgaﬂ aimfmawymc;h thiad a@:ﬂac@@edj ekryloeh@waily
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Akt i engesél bsidhaf t 20070712 PF 60550 EP 7 (11) together with the
ni troggn atomto whi ch they are bonded, are optionally substituted 5

to 7- nb [
o oS S NS ERAE L  PSpUl o AR PRt o b

further ring heteroatom such as Oor N 5 Typical exanples of
sui t abl e conpewiesni®#f the formula HNR2R3 are: - ammonia; 10 -
prinmary am nes such as methylam ne, ethylam ne, n-propylam ne,
i sopropyl am ne, n-butylam ne, isobutylam ne, sec-butyl an ne,

tert - BAt ylrani rﬁ’é'maﬂb@ﬁt”?ﬁ SHEMES MREYATRG. R4 YIRTYB e dhRIPYPEIRShe  and
cycl ohexylispramgiandng, pibutpamyheaisobaiyianing, hsee#:bs/kanwey,gembotylanym oxyl

fCllflgctC; gaggmwg%%ﬁ;nm%%@ an H?:rrl_'eg%'h@ nmary ammes

15 C3H6- NMBhEHee Y een & l?b"ﬁa’ C@m%aeg”s%- M-t
di met hy| amibyeCHeHCEChtyd-airt, fabs- ﬁae@&’rw-réfﬂmnr@higf%cmﬂwm HP-6p h—béhiz rfd0-

di i sopsopy AMNIE andiHGeUEMHaM ne, di-sec-butyl am ne, di-tert-
butyl am ne, di pentyl am ne, d| ‘hexyl.am ne, dicycl opentyl ani ne,

di cycl ohexyl ami ne and 20 di phenyl am ne; and secondary ami nes with
ether oxygen GecEancxyines.facexanide gimatdaming, fiethdamnas metwiaiayarine.

( C2H5- O- C%Hﬁ)p?@ﬁiarﬁlﬁkﬁdngbﬁabiﬁérﬂh&d dl(@ﬁh@b@l@ldﬁ&@i\bmylamme di-tert-
(n- CAHO- O y'ﬁspé%r%@éhﬁ%l E@cﬁ@é@p@h& @'&:I@ﬂ a?rmh‘e and

heterocycll I ne

pi per &% néhphezsla@mf §%§%qqn95%@r%ra?% i PW&&BWEP &b Vdfgmﬁm&@ons of
N- C1- C6- alfdyriup (BHAQiMES)MiA N Coi-OeC i) hbt, (Didt- Drféaﬁs)gwo(@fzahmm@ws)m

exanpl e C n@'Hf kR ﬂ%ft%% dH: FHo @%H@Lmybﬁcﬂ‘ﬁ-tl@@% NSH

tri-Cl-C4-al ky énet et'r am nes and hi gher "anal ogs;
pol yet hyl enei m nes, preferably 30 oligoethyl enei m nes consi sting of
from1l to-10 antbrqmyeﬁceaxrabeysmmaﬁ mrtczbdlaeemlnwdammﬁrm@lmaﬂ@ pipgegifist es

of suizsabl gqRabMANED 8 RAde PPN SRS a8 NeC,-Ce-alkyipiperazines and
dimethylmorpholine;

- polyamines, for example C,-Cs-alkylenediamines, di-C4-Cy-alkylenetriamines,
tri-C4-Ca-alkylenetetramines and higher analogs; and polyethyleneimines, preferably

30 oligoethyleneimines, consisting of from 1 to 10 and preferably from 2 fo 6
ethyleneimine units; examples of suitable polyamines and polyimines are
n-propylenediamine, 1,4-butanediamine, 1,6-hexanediamine, diethylenetriamine,
triethylenetetramine, tetraethylenepentamine, pentaethylenehexamine,
hexaethyleneheptamine and polyethyleneimines, and also alkylation products thereof,

35 for example 3-(dimethylamino)-n-propylamine, N,N-dimethylethylenediamine,
N,N-diethylethylenediamine and N,N,N',N'-tetramethyldiethylenetriamine; likewise
suitable is ethylenediamine.

In a particularly preferred embodiment, the present invention relates {o
40  polyisobuteneamines of the general formula | in which the -NR’R’ moiety has been
obtained from ammonia or a polyamine of the general formula Il



n- pr opy| emadRAkiiéngekeflstidfanedi anm ne20d7084hexanedi aF@N550 EP

- diethylenetriamne, triethylenetetramne, tetraethyl enepentam ne,
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3- (di et hyl am no) - n- pr opyl am Rgh-(CHMNEHLEMO) M et hyliienedi am ne,
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precal cul able. In addition to the pure nechani cal advantage of better
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furt héP effushpdditivese FpoRstance, the polylsobuteneamlnes [ have a further enhanced actlon
in the reduction of valve sticking, in the improvement of the compatibility of the
detergents with carrier oils, especially at low temperatures, and in the improvement of
compatibility in fuel compositions which comprise a mineral fuel content and C;-
C,-alkanols when they have a kinematic viscosity of from 70 to 200 cSt, especially from

35 80 to 150 c¢St, in particular from 90 to 120 cSt, in each case measured in undiluted form

at 100°C, without this impairing their good action in the cleaning and keeping-clean of
the intake valves and of the intake system of the engines.

The inventive polyisobuteneamines of the general formula | are outstandingly suitable
40 as fuel additives with detergent action. Therefore, the present invention also provides

fuel compositions, especially those having a content of C;-C,-alkanols, which comprise

at least one polyisobuteneamine of the general formula [ in an amount effective as a
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The present invention therefore further also provides for the use of the inventive

35 polyisobuteneamines of the general formula [ as fuel additives for improving
compatibility in fuel compositions which comprise a mineral fuel content and C;-C.-
alkanols. When there is insufficient compatibility of the fuel additives with the mineral
fuel content and the lower alcohols mentioned in the sense of stability of
homogeneously prepared mixtures thereof, cloudiness occurs or homogeneous

40  mixtures cannot be prepared at all. This technical problem occurs especially in the
case of use of fuels composed of a mineral content and very predominant amounts of
lower alcohol, which will become ever more important in the future; one example of
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Useful gasoline fuels include all comercial gasoline fuel
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ppm by weisgtdy by weight, for example from 0.1 to 2.7% by weight, or, for example, from 2.7 to
47.5% by weight (for gasoline fuel compositions which comprise predominantly lower
alcohols).

35 In particular, gasoline fuel compositions mentioned by way of example may also be
those which simultaneously have an aromatics content of not more than 38% by
volume, an olefin content of not more than 21% by volume, a sulfur content of not more
than 50 ppm by weight, a benzene content of not more than 1.0% by volume and an
oxygen content of from 0.1 to 47.5% by weight.

40
The summer vapor pressure of the gasoline fuel composition is typically not more than
70 kPa, especially 60 kPa (in each case at 37°C).
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(referred to together hereinafter as detergent additives). Such a detergent additive has
30 atleast one hydrophobic hydrocarbon radical having a number-average molecular

weight (M,) of from 85 to 20 000 and at least one polar moiety which is selected from:

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

35 (b) nitro groups, if appropriate in combination with hydroxyl groups;

(c) hydroxyl groups in combination with mono- or polyamino groups, at least one
nitrogen atom having basic properties;

40 (d) carboxyl groups or their alkali metal or alkaline earth metal salts;

() sulfonic acid groups or their alkali metal or alkaline earth metal salts;
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predominantly internal double bonds) polybutene or polyisobutene having M, = from
300 to 5000. When polybutene or polyisobutene having predominantly internal double
bonds (usually in the beta- and gamma-position) are used as starting materials in the
preparation of the additives, a possible preparative route is by chlorination and

30 subsequent amination or by oxidation of the double bond with air or ozone to give the
carbonyl or carboxyl compound and subsequent amination under reductive
(hydrogenating) conditions. The amines used here for the amination may be, for
example, ammonia, monoamines or polyamines, such as dimethylaminopropylamine,
ethylenediamine, diethylenetriamine, triethylenetetramine or tetraethylenepentamine.

35 Corresponding additives based on polypropene are described in particular in WO-A-
94/24231.

Further preferred additives comprising monoamino groups (a) are the hydrogenation
products of the reaction products of polyisobutenes having an average degree of

40  polymerization P of from 5 to 100 with nitrogen oxides or mixtures of nitrogen oxides
and oxygen, as described in particular in WO-A-97/03946.
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and some o @lHerfinghose carboxyl groups have been converted to the
al kali met aI or alkaline earth nmetal salts and any renai nder of

30 Additives comprising sulfonic acid groups or their alkali metal or alkaline earth metal
salts (e) are preferably alkali metal or alkaline earth metal salts of an alkyl
sulfosuccinate, as described in particular in EP-A-639 832. Such additives serve mainly
to prevent valve seat wear and can be used advantageously in combination with
customary fuel detergents such as poly(iso)buteneamines or polyetheramines.

35
Additives comprising polyoxy-C,-C4-alkylene moieties (f) are preferably polyethers or
polyether amines which are obtainable by reaction of Cz-Ceo-alkanols, Ce-Cao-
alkanediols, mono- or di-C,-Csg-alkylamines, C4-Csp-alkyicyclohexanols or C4-Cap-
alkylphenols with from 1 to 30 mol of ethylene oxide and/or propylene oxide and/or

40  butylene oxide per hydroxyl group or amino group and, in the case of the polyether
amines, by subsequent reductive amination with ammonia, monoamines or
polyamines. Such products are described in particular in EP-A-310 875, EP-A-356 725,
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or dimethylaminopropylamine. The polyisobutenyl-substituted phenols may stem irom
30  conventional or highly reactive polyisobutene having M, = from 300 to 5000. Such
“nolyisobutene-Mannich bases” are described in particular in EP-A-831 141.

For a more precise definition of the fuel additives detailed individually, reference is

explicitly made here to the disclosures of the abovementioned prior art documents.
35

The inventive polyisobuteneamines 1 can additionally be combined with further

customary components and additives. These primarily include carrier oils without

marked detergent action.

40  Suitable mineral carrier oils are the fractions obtained in crude oil processing, such as
kerosene or haphtha, brightstock or base oils having viscosities, for example, from the
SN 500 - 2000 class; but aiso aromatic hydrocarbons, paraffinic hydrocarbons and
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pol ybut ene or pol yi sobut ene (hydrogenated or unhydrogenated). 15

Examples of carboxylic esters of long-chain alkanols are in particular esters of mono-,

30  di- or tricarboxylic acids with long-chain alkanols or polyols, as described in particular in
DE-A-38 38 918. The mono-, di- or tricarboxylic acids used may be aliphatic or
aromatic acids; suitable ester alcohols or polyols are in particular long-chain
representatives having, for example, from 6 fo 24 carbon atoms. Typical
representatives of the esters are adipates, phthalates, isophthalates, terephthalates

35 and trimellitates of iscoctanol, isononanol, isodecanol and isotridecanol, for example
di(n- or isotridecyl) phthalate.

Further suitable carrier oil systems are described, for example, in DE-A-38 26 608,
DE-A-41 42 241, DE-A-43 09 074, EP-A-0 452 328 and EP-A-0 548 617, which are

40  explicitly incorporated herein by way of reference.

Examples of particularly suitable synthetic carrier oils are alcohol-started polyethers
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30  without solvent and diluent) and based on the total amount of the fuel compasition.

When further detergent additives with polar moieties (a) to (i) are also used, the
dosages specified above are based on the total amount of alf fuel detergents including
the inventive polyisobuteneamines |. The other components and additives mentioned
are, if desired, added in amounts customary therefor.

35
The present invention will now be illustrated in detail with reference to the nonlimiting
working examples which follow:
Preparative examples

40

Example 1: Preparation of a polyisobuteneamine "P1" from a polyisobutene having a
number-average molecular weight (M, } of 720
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cool edto roomtenperature, the catalyst was renoved with 400 nl_of
10% by weiTgtet testinged tis intake ivalva €leanliTags imgasoline engines was carried out with a

Mercedes Benz M 111 test engine to CEC F-20-A-98 (in example 2a) or a Mercedes
Benz M 102E test engine to CEC F-05-A-93 (in examples 2b-2e). The base fuel used

30  was a Eurosuper fuel to EN 228. The deposits were measured on the four intake
valves, from which the mean was formed in each case. In examples 2a and 2b, in each
case only the pure polyisobuteneamines P1 and P2 were metered in, and in
examples 2c-2e in each case commercial additive packages or reproductions of
commercial additive packages which additionally comprised — as well as further

35 coadditives in a small amount, but which exert no influence on the intake valve
cleanliness — polyether carrier oils. The doses of the particular additives specified in
ppm by weight (reported as pure substance content, without solvent) are based in each
case on the total amount of the gasoline fuel formulation used. Table 1 which follows
shows the results of the measurements.

40
Table 11  Measurements of intake valve cleanliness
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It is clearly evident from examples 2a-2e that, within the range of customary scatter of

the results, on the basis of the measurement inaccuracy of the method, a comparable

efficacy in keeping the intake system clean is present when the inventive

polyisobuteneamine P1 is used to that in the case of the prior art polyisobuteneamine
30 P2

Examples 3a and 3b: Valve sticking performance

The testing of the valve sticking performance was undertaken by tests in the VW

35 Wasserboxer test to CEC F-16-T-96. The base fuel used was a Eurosuper fuel to
EN 228. The criteria of the test method were used to test for a "pass” (no valve sticking
in three successive test runs) or a "fail" (valve sticking in the first, second or third of the
successive test runs). Valve sticking becomes noticeable here by virtue of the engine
starting only with a delay, if at all. In order to enable a differentiation, testing was

40 deliberately effected in the boundary range of expected valve sticking. The doses of the
particular additives specified in ppm by weight (reported as pure substance content,
without solvent) are based in each case on the total amount of gasoline fuel formulation
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"T1" is a commercial polyether carrier oil with the structure of a tridecanol reacted with

25 22 mol of butylene oxide.

Valve sticking can be prevented by adding carrier oil, but three times the amount of
carrier oil are required for this purpose for P2 of the prior art compared to that required
for the inventive P1.

30
Example 4: Mixing tests of compatibility of detergents with carrier oils at low
temperatures

The compatibility and storage stability of polyisobuteneamines and polyether carrier

35 oils were tested at 20°C (room temperature), 0°C and -20°C. To this end, in each case
60 parts by weight of a 50% by weight solution of P1 or P2 in a hydrocarbon mixture
customary for this purpose, as the diluent, were mixed with 40 parts by weight of the
polyether carrier oil T2 or T3 at the temperatures specified, and the homogeneity of the
mixture was assessed visually. "T2" is a commercial polyether carrier oil with the

40  structure of a tridecanol reacted with 15 mol of propylene oxide; "T3" is a commercial
polyether carrier oil with the structure of a tridecanol reacted with 30 mol of propylene
oxide. The propylene oxide-based carrier oils used are known for the fact that a slight
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P2 (pure substance, without solvent) were predissolved in 30 ml of unadditivized

25  Eurosuper fuel to EN 228 ("GF") (such high "dosages" are unusual in practice; in other

words, the cloudiness which occurs here will be significantly lower with dosages

customary in practice). Thereafter, the mixture was made up to 200 ml with ethanol,

which corresponds approximately to the composition of the "E85" fuel. The sample was

observed for occurrence of noticeable cloudiness. The table which follows shows the

30 results of the {est.
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process for the inventive P1 (kinematic viscosity of 98 ¢St, undiluted at 100°C} at an
adjustment of the dilution of the end product with the same hydrocarbon mixture io a
polymer content of 71% by weight. This means a production rise for P1 of 9% of active
polymer, dissolved in less diluent.
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. amount of polyi sobuteneamne within the same tinme unit. In a typical
production process for P2 (kinematic v%scosity of 241 cSt, undiluted
at 100C), adjustnment of the dilution of“the end product with a
cust omar y dmehsocar bon m xture to a polynmer content of 65% by 20
wei ght resulted in the sane volunme flow per unit tinme as in the
anal ogous production process for the inventive Pl (kinematic
vi scosi ty lof @@%B%?b“m{@?ﬂmee%ftﬁ?gﬁwa)m%”'%L adj ust mnent of the
dilution of the end product with the sanme hydrocarbon m xture to a
pol ynmeg content of 71 % by wei ght R.fp,syfPRaNs a pmoduction rise for
P1 of 9% of active polyner, dissol ved in less diluent. BASF
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which the variable R is a polyisobutyl radical which is derived from

i sobut ene and 1 20% L Qf . N- bt
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nol % based on the polyisobutene; 25 [b] content of isobutene units
i nI tge polyyi S@bpﬁl;ﬁff‘tﬁ)mwleﬁﬁﬁfe Giked gémuralgbralia | eastdind@Xdidiy M/éai@g?tch F;ﬂje:]
pol ydi spersity of - vari ! ' H?ﬂ&ﬁ'@ﬂb@l'@ tbhE
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R hag0a nunbevhieh/ersgideashrae af e flemgik PIRPETESS  r om 700 to 730. 4. A
pol yi sobut eneam ne of the general fornmula | according to clains 1 to

3, in which thg - o ' f 6O MAITEAE Pltha
pol yam ne of Bﬁ]e_ﬁgg%ﬁgﬁ]?r?gﬁwdo%ﬁ?}uﬁoggt%%oﬁ?%?%?I(gaé—lr- NH-) 0 He(l ) in
whi ch the var iPBISPH!ENE an integer from1 to 5.

25 [b] content of isobutene units in the polyisobutene polymer skeleton of at least
85% by weight;

[c] polydispersity of from 1.05t0 7.

30 3. A polyisobuteneamine of the general formula I according to claim 1 or 2, in which
the variable R! has a number-average molecular weight M, of from 700 to 730.

4. A polyisobuteneamine of the general formula | according to claims 110 3, in
which the -NR’R® moiety has been obtained from ammonia or a polyamine of the
35 general formula ||
H.N-(CH,CH,-NH-),-H (1)

in which the variable n is an integer from 1 to 5.

40 5. A polyisobuteneamine of the general formula | according to ¢laims 1 to 4 with a
kinematic viscosity of from 70 to 200 ¢St, measured in undiluted form at 100°C.

6. A fuel composition comprising at least one polyisobuteneamine of the general
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claims 1 to 4 with a kinematic viscosity of from70 to 200 cSt,
measured in undiluted format 100C. 6. _A fuel conposition conprising
at | east one pol yi sobut eneanm ne of thezéeneral BASF

Akt i engesel | schahtia2@000dihd tdPHaie0b blarERMo 23 cffoctivelsa d detergentdi ng to
claiml in an anmount effective as a detergent. 7. The fuel

conposition according to ¢claim®6, conprising fromQ.1 9%

vol e | ofhC: B8 T RETPS O AGTBR & HA b FHaNGRP T T ¢ 85e B volume
conposi tion. 5of&C,-Thatkansts, bésquodryihs ditat weighkindf thescapfipashiengener al

formul g | according to claim1 as fuel additives for reducing valve

sticking. 9. e use _of pol yi sobut eneam nes of. th ener of I¥
accordi ng %o -(5Ith§’|Lfﬁeffﬁgfygf%ﬁtmeeﬂm'ﬁ%f’fr%ggn?r@rmrﬂ@? g@?cﬁé&b %]:eo B Pl
conpati bil'ity fofladdivdefasregusing waiverstielingi er oils. 10. The use of
pol yi sobut eneam nes of the general fornula | according to claim1l as
fuel additjves_ for inprovi 0 WY i I Lt ons Lch
compr i se. & m P & e SeBAp AR EROht Bindrd ity PABRGHS LORETALE
of pol¥ sobut eekafditves b impevige s eampasioitn of the diemeaisnytn Gréralim 1
as fuel additives for sinultaneously reducing valve sticking,
| mproving fhe Tr{%clgeac}f;al?wisbé%eﬁ’%an%ﬂ&s Qﬁhépgﬁé}éﬁmﬁ&tﬁ | S8Erdifl tPbhith /B
i mproving conmpatibrlity’in fue conpos} 10{13 L ch.comprlse a .
m neral fuel Cfblﬁlt%dﬁiﬂt[vgﬁaardinpr@wp&cggg}qap@_|ty in fuel compositions which comprise a
mineral fuel content and C,-Cs-alkanols.
15
11. The use of polyisobuteneamines of the general formula | according to claim 1 as
fuel additives for simultaneously reducing valve sticking, improving the
compatibility of the detergents with carrier oils and improving compatibility in fuel
compositions which comprise a mineral fuel content and C,-C,-alkanols.



