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< {54} Title: POLYALKENE AMINES WITH IMPROVED APPLICATIONAL PROPERTIES

g (54) Bezeichnung: POLYALKENAMINE MIT VERBESSERTEN ANWENDUNGSEIGENSCHAFTEN

o0

e~ {57} Abstract: The invention relates to polyalkene amine formulatons comprising at least one polyalkene amine in a solvent. Said

formulations have improved applicational properties, especially at Jow temperatures. The invention also relates to a method for the
“~ production of said formulations, in addition to the use thereof in fuel and lubrication compositions, especially fuels, in order 10
- improve the effects of said fuel on the cleaning of the inlet system.

o

X (57) Zusammenfassung: Die vorliegende Erfindung betrifft Polyalkenamin-Formulierangen, umfassend wenigsiens ein Polyal-
kenamin in einem Losungsmitiel, mit verbesserten anwendungseigenschafien, insbesondere verbesserien Tieftemperaiureigenschal-
ten; ein Verfahren zor Herstellung soicher Formulierungen sowie die Verwendung dieser Formulierungen in Kraft- und Schmier-

$ stoffzusammensetzungen, inshesondere Kraftstoffen, zor Verbesserung der Einlasssysiem-reinigenden Wirkung solcher Krafistoffe.



5 inproved | ow tenperature properties; to a process for preparing such

f or mul at i onsPER@00@H4Ae use of these fornmulations in fuel and |ubricant
conpositions, especially fuels, for inproving the intake systemcl eaning
action of such fuels. Prior art: 10 Carburetors and intake systens of
gasol i ne engines, and also injection systens for fuel netering, are
severely contam nated by inpurities which are caused by dust particles from
t he air, uncBotyabiecad amideswithimproesd appiicatioopropertiesnbusti on chanber and
the crankcase vent gases conducted into the carburetor. These residues
shift the air-fuel 15 ratio when idling and in the |Iower partial |oad range,
so that the rhéhré%embﬁmrrsﬁreréteeﬂﬁroryérme%m@ﬁ;rrneramaﬁé:@crm&nsrﬂgﬁ|éars@eﬁel ete
and therefore t proportions of un- nbust ed or sem conmbust €d hydrocar bons
in the exhauBQ‘Y@%@ebﬁéﬁ'Bﬁ@ asgMent, having isneeued g rigasandersorssigru sepesialys t he
consequenge. aca usi ng
fuel add?f'%: i ve ?%édélé@ém %\Qb&é@ﬁ?ﬁ%ﬁ@%ﬁg%‘r% orsq%fﬁﬁﬁ?@ﬁugﬁ fﬂr@!égﬁgs di
gasol i ne engttﬁbs ugé ebinese formuisbionsair dugd lead lubKicarmeogwabItens, ﬁﬁpm”alf%i%\tf@r en,
Tensi de, it mneral oil additives],
Eds.: J. FaI eo%‘&l@&as'étjg‘r@e {S%aéi%g@% aéﬁHﬁrhféé}r?gr'? erlag, Stuttgart 1978).
Such interface-active fuel addltlves are general l'y referred to as
"detergents"g Irn §5 the field of lubricant conpositions, "dispersants” are
often used a rface-active additives, and some of these are al so

sui tabl etdor use as deter gents in fuel conposi- ti ons Pol yal kene am nes are

sone of the t widely.us addi t|.ves ong to th of
S heC det er nontattban) iRRS a/es BfSasblns fartty bl Shiet Bn iy e ps fa e,
the engi neoarggbriggﬁirzistzeverbeﬁmntm?mﬂ al rypdrives wah a:retaxk@dwerrpmclwfe

engi ne. PF t - obu am nes esse or
TR T onar TOTARe afdrenmbRete v pca Rar s T e cAP ol B pE R S

di scl osed, f eankotsamiat gdegs Bohduclbdith (B3 6aBOIEPTRed rodidieddiit tHEnsst |
dloiﬁrrg?rte ar grragx Irmgr migy %frc or at ed rerg : T Ir e?er n::e ©

ol vl eis,” o At senduliog 25 1 e QS AATEA 19761 1800% SRl Tl B0 e DREYTES but ene

am nes, leaner, the combustion becomeas more incomplete and therefore the proportions of un-

combusted or semicombusted hydrocarbons in the exhaust gas become higher. In-

creasing gasoline combustiorn is the consequence.

20  Itis known that these disadvantages can be avoided by using fuel additives to keep
valves and carburetors or injection systems of gasoline engines clean (cf., for example:
M. Rossenbeck in Katalysatoren, Tenside, Mineraldladditive [Catalysts, surfactants,
mineral oil additives], Eds.: J. Falbe, U. Hasserodt, p. 223, G. Thieme Verlag, Stuttgart
1978). Such interface-active fuel additives are generally referred to as “detergents”. In

25 the field of lubricant compositions, “dispersants” are often used as interface-active
additives, and some of these are aiso suitable for use as detergents in fuel composi-
tions.

Polyalkene amines are some of the most widely used fuel additives. They belong to the
30 group of the detergent additives whose action features outstanding ability to clean the
engine and keep it clean, especially the fuel intake system of the engine.



are commonly produced not in substance but rather in the presence of a

sol vent whi cPF oomos4324t to the reaction. This is not renoved fromthe
reaction mxture after conpletion of the reaction. Since it does not
i'nterfere in the conbustion processes in the engine, it remins in the
actual fuel additive. 10 However, conventfonal sol vent-containing pol yal kene

am ne producpglyhayeard Q&Ibl%ﬁltylﬁ\mtn'ésr&gaéééeé or g ;5rebé1’é’h6r€§iﬂﬂhétrldxééln fuei
per f or mance. For I nstance, they have a tendency

consequence & '@PS&@”&F?WE%W%ﬁ ah? d'ﬁﬁ‘%@f‘* o eti‘érr‘i‘ﬁl?néhﬁg %9@461615@8‘1 Efo‘f\@ent
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pol yal kene am ne fornu- |ations having'inproved | ow tefperature properties.
Brief description of the invention: 20 W have found that this object is

achi eved DY BuldiRile arfife dich s ¥R AiemehforRiPblytice o??b%@loﬁﬁ@ﬁe amre,

fornul ati on which has distinctly inproved gﬂa ormance properties

especial ly I@'wqogmm;apraﬁ!@cqmmmwh@bancgbu thee int trprrosssace obha selpdvdtialy e
properties SXR" [ i nt
(PP) and/or a{f::ier)?1 | rrprtﬁiélﬁe%qp%@vﬁ'es 'Qﬁlﬁgﬁeﬁrogggj{rgﬁéﬂéerésat a%) Pl’?urje%r Cé}ﬁeéa&?ﬁhange
i n the sol veofithg yasacton. Sincevibdoesowh interfese jn tbarcpmbsstmgllgrpceseeschnathgeagme it
what soever ting production plants or in the

catal ysts uglregjanr%qﬁ téeggdbé] fﬁ%%fj%}’%e i ndustrial scale production. At the
sanme vol e flow rate the present invention allows the preparation of a

ei fect i ve ash R piofeioNEnECa A §AEARCF anihh fBgucs BEl Bopkmpa) ene

di ssol ved i nwsro#egerdt);their (517 tampbgattbemgdonmtcb.vﬁ-‘d;riimamuthéyb\evaehér&ieadyi n
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| east one solvent.

15
It is an object of the present invention to provide new types of polyalkene amine formu-
lations having improved low temoerature properties.
Brief description of the invention:

20

We have found that this object is achieved by suitably selecting solvents to provide a
polyalkene amine formulation which has distinctly improved performance properties,
especially low temperature properties. '

25  These improved low temperature properties are expressed in a lower cloud point (CP),
a lower pour point (PP) and/or an improved low temperature storage stability.

Despite a change in the solvent system, it was found that, surprisingly, no changes
whatsoever are required in the existing production plants or in the catalysts used with

30 regard to the industrial scale production. At the same volume flow rate, the present
invention allows the preparation of a distinctly higher amount of the polyalkene amine
which is actually effective as an additive. For the same amount of additive used
(polyalkene dissolved in solvent), distinctly better activities could be achieved in engine
tests compared to prior art addilives.

35



pol yal kene am ne in a solvent, wherein the fornulation has at |east one of

t he foll ow nBF 000B05S44@dper at ure properties: a) cloud point (determned to DIN
| SO 3015 or DIN EN 23015) less than or equal to 5 -28C, b) pour point
(determined to DIN | SO 3016) |ess than or _equal to -27C, and/or ¢)
substantially no crystalline precipitat esdafter storage at a tenperature in

the range fTiganadatish reldfdstiiestiy40 @ pofyalkens ammefoahulation)tompfisiog at 1854t one
det er m ned aftﬁ%e st or.age of fraom about, 1,da

d 0 6 weeks, for _ex le 5, 10,
20 or 30" dayBSVAEIRAN NG APy MR B dh S I URAEn Bad atirasonae! i TPk Range
from-27 to rbi€mpeeturéyespeits; from -30 to -50C, and/or a cloud point in the
range from about -28 to -51 C for e fr - -45C 15 The sol vent
preferably hak adﬁ‘é:ﬁg‘?'@'})(d?tfﬁ'@f‘eiwaj%ggé!s@ 'Wéﬁ%ééﬁ@-‘ﬁ@é@?” PHEQUREI®  ange
from abous 650 t g980, for exanple from about 720 to 820 or from 740 to 810

kg/ n8, and/or_ a viscosity (20C, ASTM D 445{)3 in the range fromabout 1.0 to
5.0, for exBhplROY PaiRt é@é@ﬁimlr@.dGOt%NiS@ 361 O lpgihan or egual 19-2fmPyand/gig The

sol vent is ipy pagibsfEmtialy Edrfthinee brelipithleD 8REr stiagl ah s tkriberSiifd inGhe
substantially satu- rated C6-C20 Eé’dr ocar bons and " m xtures thereof.

"Substantial |y sENge&oatabaysalistorAAC for expmale gt akewt o9, orr- 37 Cedalepnieed1 o by
wei ght or <0.1 % | Welald t r tic or
Rt s%bg@h%ﬁ;&rgégoﬁjﬂ %ﬁg e\étgée%@,, foPExarksle 3 46 3oedt 39 ‘%P?

nonar omati ¢ constituent prese he solvent Is prefera
sel ectedl¥rom S1) at |east one n- or iso-Cl0-Cl4 paraffin, S2) at |east

one Cl16-Cl4 ] fi o] ' S
present in aﬂ%&@ﬂglgﬁ%q %fég%lﬁ ﬁéﬁ? fgpg%ﬁﬁtl%t%? ?@é ﬁ%‘a _ﬁggg%féafsﬁéﬁgﬁ%i ety
of the pol yalrera04eidEC parskiera clowd poiet in themange from about 128 tpeb\C, faeri zat i on

product of ig%m' Qlaag) f ent, straight-chain or branched C2-C6 ol efin
nmononer s whi C adrlgﬁ%rpeégﬁgﬁ{ssbi andom y copol ynerized in the polyner. PF

0000054414
15 The solvent preferably has a density (15°C, ASTM D 4052, EN ISO 12185-1996) in the
range from about 650 to 900, for example from about 720 to 820 or from 740 to
810 kg/m®, and/or a viscosity (20°C, ASTM D 445) in the range from about 1.0 to 5.0,
for example from about 1.6 to 2.0 or from 1.7 to 1.9 mm%s.

20  The solvent is in particular selected from linear, branched or cyclic, substantially satu-
rated Cg-Coy hydrocarbons and mixtures thereof. “Substantially saturated” means that a
minor fraction, for example <1% by weight or <0.1% by weight or <0.01% by weight of

unsaturated aromatic or nonaromatic constituents may be present.

25 The solvent is preferably selected from
S1) at least one n- or is0-C,,-C44 paraffin,
32) at least one C14-C14 naphthene,
or mixtures thereof, in which §1 and S2 may be present in a mixing ratio of from 10:90
to 90:10.

30
The polyalkene moiety of the polyalkene amine present in the formulation is the poly-
merization product of identical or different, straight-chain or branched C,-Cq olefin

monomers which are preferably randomly copolymerized in the polymer.



4 The pol yal kene used to prepare the pol yal kene am ne has a nunber-aver age
nol ecu- | ar meoggensah4of from about 200 to 10 000, for exanple from about
500 to 5000 or from about 800 to 1200, or from 850 to 1100, for exanple
about 1000. 5 In a particularly preferred enbodi nent, the polyal kene is
derived fromisobutene or an isobutenic fronomer mixture, for exanpl e a

m xture of i Sebpdlgaleer@ndet o mpamme pdyaikely amiiedius a)fﬁurﬂbemﬂveﬂ‘h@e mdi€cu-

| yal k i bl Pl B f d
Erbod ment. ot PRGN P AL T BRueRiBdoTER, brerbmpdof atsi: SR eSS R kene
amne is a pgbatt SODW €0V, amfrmﬁsw’luBA)oober@aamﬁlechﬂouvwbdrom a pol yi sobu tene

havi ng at | east one of the follow ng properties: a) fraction of vinylidene
doubl e bonds of at |east 70 nol % based on pol yi sobutene; b) polyisobutene

pol ymer sgr uptaip£ticnamasierdred ealbobinmt, 1S Polpakerd iglferiadd frcﬁﬁmerbutteﬂ%r HAi tS;
15 c) pol ydispersity in the range from1.05 to 7. In particular,

pol yal kene aliPpHenic MaRemepaeRyrgnfop F¥TRIE adT"’“é"?)Bq '9%9%@??93% lﬂmtoaﬁ?"“h?ﬁqﬁe of

the gener al heofIn-BHedNFhE2o bﬁ(eﬁ@%r efefZbly28 fol oﬁﬁtén@ B).i ndependent |y
H, a Cl-C18- a){) 5? - C18- al kgﬁyly &- cycﬁé(;g ?% @8) al kyl aryl ,

hydr oxy- C1- C76- al kyI pol y(oxyal kyI) poI yal kyl ene 25 poI yam ne or a
pol yal kyl ene,i 44 Afer &éfe?r@b enfodintt@ 8t ﬂﬂ%rfor\%.ﬂéleoh *&%cé}HFanS% ifb<ilibh Qhe Wi Ch

they are bonded, are a heterocyclic ring. uséd in accordance with
the i nvelf i opelyaikenecmeing s q/pfﬂlwéobtéwarawemﬁﬁmhlqbﬂs derieedlam afrelyiagbet i on of

reactive Pl B,.,e éhﬁvmgﬂ’t I%Qstfdﬁlefdfltl'lesfoﬁ’(?]w$§gﬁntpefr‘t% uabove feature a), and 30 the

subsequent uct I vé am nati1on of A significant advantage
of the i nven@)u onfractinn af woylidens devble homdse@faﬁle@StEﬁmgl"/athaSﬂd gapolyisobutene;

conprise, asy 2 d?cl Y%Huteﬁe*}fo ﬁon O?tu?é’&dﬁ%&seﬂf Eﬂ@a&%@owg\{g@h%ﬂ wand

subse- quent Ive amn reactive Rout erse
affecting the fulkoeiupdsil ity 35 of the additive.

15 «¢) polydispersity in the range from 1.05to 7.

In particular, the polyalkene amine is the reaction product of a polyalkene with an
amine of the general formula |

20 HNR'R? 0

where

R' and R? are each independently H, a C{-C,g-alky!, C,-Cig-alkenyl, C4-Cs-

cycloalkyl, C4-Cg-alkylaryl, hydroxy-C,-Cg-alkyl, poly(oxyalkyl), polyalkylene
25 polyamine or a polyalkylene imine radical; or, together with the nitrogen atom to

which they are bonded, are a heterocyclic ring.

The PIBA used in accordance with the invention is preferably the reaction product of
the hydroformylation of reactive PIB, i.e. which fulfills at least the above feature a), and
30  the subsequent reductive amination of the oxo product.

A significant advantage of the invention can also be seen in that the formulation may

still comprise, as a solvent, the process solvent of the hydroformylation and subse-

quent reductive amination of reactive PIB, without adversely affecting the functionality
35  of the additive.



PF 0000054414 5 A further particularly preferred enbodi nent of the invention
rel ates to aPPloBRO0E&t1gul a- tion conprising PIBAin a mxture conprising a
sol vent as defined above, in which PIBA is present in a fraction of at
l'east about 63% by wei ght, in particular at | east about 5 65% by weight, for
exanple from65 to 99 or from65 to 85 or Sfrom 65 to 75% by weight, based
on the total weight of the m xture. The invention further relates to fuel or

amount of o POV BTG agE el Y bedmEn ! e, Buentobdniig 14 APATHE s

exarrp:c e t hetlé@?dﬂ’?brﬁm@@mﬁ@ﬁﬁmﬂe b@npmwg AYERErit R déﬂued)ﬁbcﬁ%dmdvﬁzl% a f 2860
In afractio rom apou out fo
oo The " § OPHEA StTTSTRCt ik frasion efatioss) Abaut Toa Ry SaraHC A7 REMFARCHIdea% B bout

1to 15% by B@%gﬂtwel?ﬁtofor @xaﬁmwoﬁfmoad%ﬂfroaa 65t0l89e o8B 5%y The

i nvention further the use of a fornulation as defined above as an
addi tive fowefhbbage P%Bﬁtefahwefsahﬁd@ F'i"ﬁ‘l'@ or as an additive for printing
inks; especially to the wuse as an additive for inproving the intake

system cl eani ng action of a gasoline fuel. The invention al so provides

addi tive paclBgbweeinniurtasnigatesrts fugl PRIUPEFANA SOMBASIRG N 2 PTRIAIHY 9ka fugheli onal | y

In combinati %rn&‘éﬁt%@éﬁécﬁ?éém@ﬂ‘ﬂ of 'drféﬂﬁﬁﬂatféﬂaa‘é%rﬁln\é% any8f thB ' g&ﬁﬁf?\g al 30

provides the use a solvent S1, S2, a mxture of Sl

defi ned ébové'amﬂ?ofor pxaATeRie rihe fareulaan ?@Gﬁﬁ@'ﬂ@t%ﬁ*’é ime@ntion mexde a@ﬂe@t%f%l kene
amne, in papfi f?H&t%P o?froﬁ'%ut APty ﬂ)cfb?%r%t}&’ﬁﬁ%e ffom EQ&HZ@‘{@%O@B prhl T |y

provi des a process preparing a kéne am ne fornul ation ' according
to the i nvenfqrmnfatlo\mremey e addgbto)dam@@nbe infrapiongof frem about AloiaPeiby wiightol ved

in a sol vent fo@%xéirﬂgfe EM%MQ% gy\?e, R ution is hydrofornylated in a
int p o}

manner known per s resence 30 and H2; and c. the resulting
oxo product is am nated under hydrogenating conditions in the presence of

an am ne,of &he; above {ARTHERLs to e MORLXSHdation as defined above as an additive

for fuel or lubricant compositions, or as an additive for printing inks; especially to the

use as an additive for improving the intake system-cleaning action of a gasoline fuel.

The invention also provides additive packages comprising a formulation as defined

20  above, optionally in combination with at least one further coadditive.

The invention aiso provides the use of a solvent $1, S2, or of a mixture of S1 and S2
as defined above, for improving the low temperature performance of a polyalkene

amine, in particular of PIBA, as defined above.

The invention finally provides a process for preparing a polyalkene amine formulation

according to the invention, where

a. a polyalkene amine as defined above is dissolved in a solvent as defined above;

b.  the solution is hydroformylated in a manner known per se in the presence of CO
30 and Hy; and

¢.  the resulting oxo product is aminated under hydrogenating conditions in the

presence of an amine of the above formula I.



6 In stage a), preference is given to preparing a polyal kene sol uti on whose
sol vent fracPFiD@9s4d4at nost about 40% by wei ght, for exanple < 39 or < 35%
by wei ght, based on the total weight of the solution. 5 Detailed
description of the invention: A) The pol y%I kene am ne 10 According to the

i nvention, the polyal kene am nes used are”in particul ar those whose

pol yal kene min sibge a)s pteferepes igrgiienzapreparipy agolyaikehe soletidn wadseosohent fras-ent

strai ght-chai.n_. or, nc ol.e | n_NoNone es . of SUI tabl e
nononers ar e&'%'fﬁ’ tg??é?ab%fgi%%%v weight, uf"éﬂ@ptel s%%?ft Eﬁ% éﬂlt

2- met hyl but etre tofkt reiganef, th soladrhy| pent ene, 3- net hyl pent ene

4- met hyl pent ene. The pol yal kene has a nunber 15 average nol ecul ar wei ght M

of from about 200 to 10 000. However, particularly preferred pol yal kene
am nes are derived from pol yi sobutenes. Particularly suitable

pol yi sobut enes qr what .are hnomn as "highly reactive" polyisobu- tenes

whi ch featurgLELﬁﬁgﬁJ%BH@%QQ—%#—?@Q%lnaI doubl e bonds. Terninal doubl e bonds
20 are al pha-ol efinic double bonds of the polymer type which are al so
referred to together as vinylidene double bonds. Suitable highly 25
reactive poIﬁ?sobuP%H%@aﬁﬁ@yam6$ exanpl e, pol yi sobut enes which have a
fraction of vinylidene double bonds of greater than 70 mol % in particular

greater than 80 nol%or greater than 85 nol % Preference is given in
particul af t SCpRsHpE 4o BgtiaYRREONNG ROIMRNe JMiNES AR BIey R IEYIE W80S&Uni f or m

pol ymer fra Ik fioh qﬂléHt es,
P e o LY RATARay B ROt o s R gl i

and nore preﬁébraamﬁda@z—@eeﬂgﬁn w%mw%wnplese ul@émérmwmaf%ethﬂea% hi ghl y

reactive pol xfo%QQHéeﬂS&eHé E?é&:fu?éﬂeyﬂb%\ﬁf%n@ i‘kH“éfaWbLﬁé/r%r 30fexBRd ecul ar wei ght in
the abovenenti Ooned ran Ition, the highly reactive polyisobutenes

may have a WW@WS?WWWQWQ érf@%thylpéfﬂf?ﬁe Oetrelyaikens hgaatiusbear from
about 1. 35t 0,¢erage Fiectiar WBRYAPRIAGY frorh about 200 to 10 000.

However, particularly preferred polyalkene amines are derived from polyisobutenes.

Particularly suitable polyisobutenes are what are known as “highly reactive” polyisobu-

tenes which feature a high content of terminal double bonds. Terminal double bonds
20  are alpha-olefinic double bonds of the

polymer—\//

type which are also referred to together as vinylidene double bonds. Suitable highly

25  reactive polyisobutenes are, for example, polyisobutenes which have a fraction of
vinylidene doubie bonds of greater than 70 mol%, in particular greater than 80 mol% or
greater than 85 mol%. Preference is given in particular to polyisobutenes which have
uniform polymer frameworks. Uniform polymer frameworks have in particular those
polyisobutenes which are composed of at least 85% by weight, preferably at least 0%

30 by weight, and more preferably at least 95% by weight, of isobutene units. Such highly
reactive polyisobutenes preferably have a number-average molecular weight in the
abovementioned range. In addition, the highly reactive polyisobutenes may have a
polydispersity in the range from 1.05 to 7, in particular from about 1.1 to 2.5, for



exanple of less than 1.9 or less than 1.5. Polydispersity refers to the
quoti ent s of PFaadogM+laver age nol ecul ar wei ght Mw di vided by the
nunber - aver age nol ecul ar weight M. 5 Particularly suitable highly reactive
pol yi sobut enes are, for exanple, the Qi s;opal brands from BASF AG in
particular Gissopal 1000 (Wwvnh = 1000), dissopal V 33 (M1 = 550) and

d i ssopal 23é)£hnﬁ;i‘{élof:|e2§ﬂrﬁ)1 1anor [essdthan 65, Polytispérsitrdiens t@urﬁmfoﬂemeroage

nmol ecul ar wei ttal ned which is

Txing pol yWEghEETae BpRbR BPant M GniR S P 2y ibet Puare olsdnBrIBEHF by
extractivel ymhO enri chi ng pol yi sobut enes of certain nol ecul ar wei ght ranges.
To prepare the pol yal kene am ne, the pol yal kene conponent is amnated in a
manner known per se. 15 A preferred process proceeds via the preparation of
an oxo injer nm&ataw YyitablechighipreactiVd pdlyissbutdiés i Seteianipld, @hIGhidsspalant nat i on

in the prese 0 |l e nltr S ble am are in
particul ar 8?1&8@ %‘?Lg':t ‘ﬁg %%]%}'Sf‘ W&%ﬁ% %é@ éH?%'ﬁ? (Mg

i ndependent I ssth@ndmsédﬁal Bod din azm)%rmbckyés thabiof Wther{ ABRIrase@besui t abl e
al kyl radical s include strai %t chain or branched radicals having from1l to

18 carbon at BRIECHGEHERhISTRINDS attaiped,in a magner gyhigh is knowp R arinciple by ixINg sec-

or tert-but Yboly@ob&énéssc@ﬂﬂfé\?éﬁtnuﬁBQr-éJe‘ié’gé"mB%éMlar wBigheRr By extlad@ivbyl . n-
nonyl, n-decyl, n-und %% @yn tridecyl, n-tetradecyl, n-pentadecyl and
é 7

n- hexadedy! @MIENHY ROH es Ofa?Rﬁaéﬂ %"SIGPH'éfWB'ﬁBUaBSe?{aoI ybranched anal ogs

t hereof; and al so correspond |ng radi cals in which the hydrocarbon chain
has one or nore ether brid 30 (3) a C2-Ci18-al kenyl radical; exanples of
sui t abl e al képprepagriihedolya ﬁB‘P apne; Hie Ratvadeng copePy e saeminatasdn 2agpIMer abl v
nono- or di UpsRitihetsed anal ogs of the abovenentioned alkyl radicals having
from2 to 18 carbon atons, in which the double bonds may be in any position
in the hydrocarbon chain; 35 (4) a C4-ClB-cycl oal kyl radical; exanples

include gycl gbyddlred piEbEPSBEYddsAN e ar RfonAH AR B34 4hérmediate by hydrofor-
mylation and subsequent reductive amination in the presence of a suitable nitrogen
compound.
Suitable amines are in particular compounds of the formula I, i.e. HNR'R%
R' and R? may each independently be:
20
(Y H

(2) a C,-Cyg-alkyl radical, examples of suitable alkyl radicals include straight-chain or
branched radicals having from 1 to 18 carbon atoms such as methyl, ethyl, iso- or n-
25  propyl, n-, iso-, sec- or tert-butyl, n- or isopentyl; and also n-hexyl, n-heptyl, n-octyl, n-
nonyl, n-decyi, n-undecyl, n-tridecyl, n-tetradecyl!, n-pentadecy! and n-hexadecyt and n-
octadecyl, and also the mono- or polybranched analogs thereof; and also correspond-

ing radicals in which the hydrocarbon chain has one or more ether bridges;

30 (3) a C,-Cqg-alkenyl radical, examples of suitable alkenyl radicals include the mono-
or polyunsaturated, preferably mono- or diunsaturated analogs of the abovementioned
alkyl radicals having from 2 to 18 carbon atoms, in which the double bonds may be in
any position in the hydrocarbon chain;

35 (4) a CsCqe-cycloalkyl radical; examples include cyclobutyl, cyclopentyl and cyclo-



8 hexyl, and_al so the anal ogs thereof substituted by from1 to 3

Cl- C4-al kyl PESOP@R441¢he Cl1-c4-alkyl radicals are, for exanple, selected
frommethyl, ethyl, iso- or n-propyl, n-, iso-, sec- or tert-butyl; 5 (5) a
Cl-Ci18-al kyl aryl radical; where the Cl-Clg§-al kyl group is as defined above
and the aryl group is derived froma nonocyclic or bicyclic fused or

nonf used 4- pexYk-angafodheanalpgs thgradf supsiituted Rpfredrlele e ofapikyl radicals; the

het er oar omat Prad | ied , h 1yl . 10
(6) a C2- c15F§|C’fﬁe""ﬁ‘3l ﬁagkigraz%ifgg%}%%eérsg%hew&n} @gﬂglré&g@%m 5? ofﬂ;@é% as
-8H

defi ned abovio- &g ar ¥l group is as defined above; (7) a
hydr oxy- C1- C18-al kyl radical; where this corresponds to the anal ogs of the
above C1-Cl18-al kyl radicals which have been nono- or pol yhydroxyl at ed,

preferably 18)noa&hfdsrakyred eadlical; whess thedutGr-atlyhemyel Isoas defined apave g

term nal posjHa LN0; : - Vi o, (8) a
pol y( oxyal kyMe ﬂ&réﬁ@%ﬁ%@(}% étrﬂdﬂcgé%egg%?@gtg%% %ﬂ‘ﬁ}g}ég 4og%/gi nabl e by
al koxyl at i ngmeRwerad; iroparticwWard@mambaredrasamatic or hedercarogptisigkaspysugh @@ps i n

whi ch i ndi vi ear : it appropriate, bear further hydroxyl
groups. Pref g’#%’b%gi'%x’%%b“?@%ﬁb'ﬁﬁ%ﬂ%e met hoxy, ethoxy and n- propoxy

groups; (9) a polyal kyl ene pol yam ne radical of the fornula 25
Z- NH-(Cl=|6:6

71 b ot caffe ARy akehiey Bofel YhERine Lot Falbhl oflp S REn LAY, D ©

ethyl, iso- endthemrgmgydyp in-as defimed atswe; or tert-butyl, n- or isopentyl; and
30 al so n-hexyl; and Cl-C6-al kyl ene represents the correspondi ng bri dged
anal ogs of these radicals; (10) a polyal kyl ene imne radi cal conposed of
from1l to 10(7T1- &hydioky-Celas-alkylmadicajrwhers this nopespondsitcethe enalphenkther ni ne

groups; 35 PEb&%O@Péféfb%l Padicals which have been mono- or polyhydroxylated, preferably
15  monohydroxylated, in particular monchydroxyiated in the terminal position; for example

2-hydroxyethyl and 3-hydroxypropyl;

(8) a poly(oxyalkyl) radical, hydroxylated if appropriate, which is obtainable by
alkoxylating the nitrogen atom with from 2 to 10 C,-C,-alkoxy groups in which individual

20 carbdn atoms may, if appropriate, bear further hydroxyl groups. Preferred alkoxy
groups include methoxy, ethoxy and n-propoxy groups;

(9) a polyalkyiene polyamine radical of the formula
25 Z-NH-(C;-Cq-alkylene-NH),,-C;-Cs-alkylene

where
m is an integer from 0 to 5, Z is H or C,-Ce-alky! and C,-Cs-alkyl represents radicals
such as methyl, ethyl, iso- or n-propyl, n-, iso-, sec- or tert-butyl, n- or isopentyl; and
30 aiso n-hexyl, and C,-Cs-alkylene represents the corresponding bridged analogs of
these radicals,

(10) a polyalkylene imine radical composed of from 1 to 10 C;-C;-alkylene imine
groups, in particular ethylene imine groups;
35



(11) or, together with the nitrogen atomto which they are bonded, are an
optionally substituted 5- to 7-nenbered heterocyclic ring which is

optional |y sBESP9M44€d by from one to three C -C4-alkyl radicals and
optionally bears one further ring heteroatomsuch as 0 or N. 5 Exanpl es of
sui tabl e conmpounds of the formula HNRIR 2gare: ammmonia 10 - primary am nes
such as net hyl am ne, ethyl am ne, n-propyl am ne, isopro- pylamne,

n- but yl ani nezl1 1) seb tRoptherwith thesailrogen StraHP wdich they ats hapdas are anseleRalldni ne,
hexyl am ne, gyshiQRENE ML ThERbERH Hél/e%%ﬁé(bﬁlmﬁhi@ﬁis SHEnalySRubBEitLERDY fRfm nes  of
the fornula CH3-O C2HA- NH2, C21-5-0O C2H4- NH2, CH3- O C3H6- NH2,

C2H5- O C3H6- Rpto threehrB.akbapgicalpand prsicna|lybeqns oppfutbrpring-hetgfrgtom such

HO- CAH8- NH2; .d B 5 pecondary ami nes, for exanple dinethylanm ne, diethylan ne,
met hyl et hyl am ne, di -n-propyl am ne, diisopropylam ne, diisobutylam ne,

di -sec-butyl am ne, di-tert- butylam ne, dipentylam ne, dihexyl am ne,

di cycl openty 1 LG ] i l.am ne; and al so secondary
ai pes.of t b7 npe P TPl AR e R BT R 2hat (i 0- o) 2004
(C2H5- O C3H6) 2NH, (n- C4H9- O C4H8) 2NH, (HO C2H4) 2NH, (HO C3H5) 2NH and

(HO- CAHB) 2NH, - hehenpcyclic amines such as pyrrolidine, piperidine,

nor phol i ne and pirperazine, and also their substituted derivatives such as

N C, - C6- al kyl pi perazi nes and di net hyl - 25 norpholine. - polyam nes, for

exanpl e GC,- C4-al I.and v aeOh stbrn SAoakkylenet ri am N ) N

C -C4-al %)/I enet e 'gr{'gf‘gn&ﬁaﬁe@ﬁ%gn iaéﬂ}é?tgg%'gﬂ‘ggétw@ﬁm%’ BEﬁq §be‘{? %ﬁ/'lngh'éb?rﬁi nes,

pr ef er abl y obylgmeehyibatyaniing rieshutydamise stdcrgityémineotertdbbutyarhibe, pentgémeimabl y
from2 to 6 i, ; SSUjt am nes
and pol yi mi nOE R, oyPioBEn Rl arid &loRheartiie B Sse ity Bhs BOET RS
di et hyl enet r feaumilaeGH#+OiGHRNHNE i@ GrHAdIHaNAH p OL§ dsHH £ BeHi-B1 Gt ;NHnd- al so

e g o e A
15
- secondary amines, for example dimethylamine, diethylamine, methylethylamine,
di-n-propylamine, diisopropylamine, diisobutylamine, di-sec-butylamine, di-tert-
butylamine, dipentylamine, dihexylamine, dicyclopentylamine, dicyclohexylamine and
diphenylamine; and also secondary amines of the formula {CH3-O-C;H,).NH, (C;Hs-O-
20 CyH4)NH, (CH3-0-CsHg)NH, {C,Hs-O-C3Hg).NH, {n-C,Hg-O-C4Hg),NH, (HO-
CoHa)oNH, (HO-C3Hg)NH and (HO-C H;).NH;

- heterocyclic amines such as pyrrolidine, piperidine, morpholine and piperazine,
and also their substituted derivatives such as N-C,-Cg-alkylpiperazines and dimethyl-

25  morpholine.

- polyamines, for example C,-C.-alkyienediamines, di-C,-C;-alkylenetriamines, tri-

C,-C,-alkylenetetramines and higher analogs;

30 - polyethylene imines, preferably oligoethylene imines, consisting of from 1 to 10,
preferably from 2 to 6 ethylene imine units. Preferred examples of suitable polyamines
and polyimines are n-propylenediamine, 1,4-butanediamine, 1,6-hexanediamine,
diethylenetriamine, triethylenetetramine and polyethylene imines, and also their alkyla-
tion products, for example 3-(dimethylamino)-n-propylamine, N,N-

35 dimethylethylenediamine, N,N-diethylethylenediamine and N,N,N',N'-



PF 0000054414 10 tetranethyldiethylenetriamne. Likew se suitable is

et hyl enedi ami ne. B) The solvent 5 The solvent present in the fornul ations
accordi ng t oPFRB0U0R4HAtion is in particular the process solvent used in the
pol yal kene am ne preparation, selected fromlinear, branched or cyclic,
substantially saturated C6-C20, preferably, C-Cl6, in particular C10- Cl4
hydrocarbons and mi xtures thereof. This definition includes in particular n-
and i sopar afetiapgtividiethylenetfiamine| bkgwipe switabld is ethvaniediemitpounds havi ng this
carbon nunber 10 derived fromthe crude oil naphthene fraction. Comonly,
the paraffinic or _naphthenic solutions used are not pure substances but

rat her substBhce A&FeV®¥. 15 In particular, the solvent is selected from
Si) at |east one n- or iso-Cl0-Cl4 paraffin, S2) at |east one Cl0-Cl4

napht hene, or mxtures thereof in which S1 and S2 nay be present in a m Xxing
rati o of $§rokhaecleent presegbintoe fopmulgbians agcording toxtherinvertianfis upartigliar the
paraffinic s ' | ha t : M HAGCOL
fromBP Ger ng#}?@é%%ﬂe{ﬁgk%%ﬁgﬁkﬁﬁéﬁ@@%@eﬂﬂﬂ%ggéﬂt%?%{aapay%?téé ﬁﬁﬁ&%ﬁ M havi ng
an n- par af fi hrahchest orovyciiss, selpstantiatly satgraten, Cywbiogbteferably Sertps.iin pagjculaeaCaf f i ns
havi ng a chapn i I , ' r b nan ractions
and cont ai ni E&j‘ @ggk%%ﬂ?% afjgjénc'%rlaB%gq%%&cig's%%ﬁm@r?gglrug%|P] S oérulds?ﬁ]otrapéér -chain
par af fi ns. 2Bopanaffiingiof thigicraimlepdtbsandfalsudyciddampoankis having thimtarbon suinberd ude

t hose whi.ch : i N- e 'HQH -ade nane LIAV from FORTUM O L AND
GAS, Nemluﬁon@éﬁ"c?@mfwb@e Cﬁgac?eo'l s %ﬁ‘ﬁ?‘??ﬁ?@%-of NESSOL LI AV 230 whi ch

conprises saturated cyclic aliphatics having a carbon nunber of from1l0 to

L bt oL S e o AP i A fegi o0 T

above- descr i bsceradbstahegmodiges.ow t enper at ur e perf or mance.

15 In particular, the solvent is selected from

S1) at least one n- or is0-C4¢-C14 paraffin,

S2) at least one C14-C44 naphthene,

or mixtures thereof in which €1 and S2 may be present in a mixing ratio of from 10:90
to 90:10.

20  Nonlimiting examples of suitable paraffinic solvents include those obtainable under the
trade name MIHAGOL from BP Germany. Mention should be made in particular of
MIHAGOL M having an n-paraffin fraction of at least 99% by weight and comprising
paraffins having a chain length of 11, 12 and 13 carbon atoms in predominant fractions
and containing secondary fractions of C,4 and Cgy paraffins or shorter-chain paraffins.

25
Nonlimiting examples of suitable naphthenic solvents include those which are obtain-
able under the trade name LIAV from FORTUM OIL AND GAS. Mention should be
made in particular of NESSOL LIAV 230 which comprises saturated cyclic aliphatics
having a carbon number of from 10 to 14 in predominant fractions.

30

The solvents or mixtures thereof are used in an amount which is sufficient to confer on

the formulation the above-described advantageous low temperature performance.

C) Preparation of the formulation
35



C) Preparation of the fornmulation 35 PF 0000054414 11 The preparation of

t he pol yal kePE 089014 or mul ati on preferably corresponds substan- tially to
the synthesis of polyal kene amne. This is to be illustrated in detail with
refer- ence to the synthesis of a polyi sgﬁutene am ne. The preparation is
effected in a simlar manner to the process described in EP-A-0 244 616 or
0 277 345, whhe preparatizpbf ﬁ:fetplogyalkehelemiqafoamﬂaltidwmreierad]wcam@spomdsra.fbetamnce To

cobal £ cat a1 PR s EOV RGN s B BTSRRI e R e
pr gs: n(c::gl ﬁf d?f)aeandher i\z'tsﬂ'lrjs;sge;aeof agiolyasdbettarerambine. €T herpréﬂm‘:raﬂmgefféctﬁg:r?@ sitrdla00C
an nation )(;f m?ﬁ%er t§6 r88?fc§t°%(s(é”t%:e(9HBtE% g@%gaé’1gloé@%7§ 6@5 pf%'t“f he

desi red nitringempocataiotrainl, byfvaay efxefepdneeammonia, is car- ried out. The
amnation is appropriately carried out at tenperatures of from80 to 200C
and pressures of up to 600 bar. Before comencing the reaction, a solvent of

t he ?]anve- des eis bedl pbww@bbtéﬂawg%@rdfﬁrdrﬁMe@m e mkyehemf a mfoarmﬂaﬂmedt?amihch
is sufficient tol attain t esire ow tur per f or ma of the
bmi ne. end pr GRIEUE. [oh SKAHBPIR AHOTyYB STcar B VIAREAAEE A 11 (e FEERSBERENCO B8 The
pol yal kene anyd?@gérpétmbmpbmeaﬁ:mrrdnmr@rﬁ sbh@zoameéﬁd @covrhswr&g%nqdd@mré o the
fuels or lubricants to be additized individuall a mxture with

further &7 cBtYRie SRAPL. AAAICERESHAENR M inaterlenth e PIoCEsAISPRR andlor ude

addi tives ot BgenydadfborinBg wih @EdEMed HithRRR cBFPBET, W SBmpRVAMMBHIA! is cdR gent
action and/or have valve seat wear-inhibiting action (hereinafter ref eéred

to as det er ge¢f Ogdiine avEgfion 'FrﬁpgrQPé'?tﬁllg@ﬁ'ﬂe‘h%@tt tepepahatarestof framsgo 9

hydr ophobi c Qb(djﬁr%géerQBf Oﬁ t%chdé}adar h?éfbﬂég:o%nﬁ%%rthé\féﬁcﬁg@ d“&ll%%ﬁthe\/\'e' ght
(M) of from85 to | east one polar noiety selected from 30

(a) nono- or ?wegﬁbﬁﬁrpwdgtmmﬁsadﬁa@fq@e@a'w%bs eAein ergéwoa@tdfvmch Brsuffisienhtoat
| east 0ngs nNhidiR IR UM NARMPRFtGreJePBRRAARDS the amine end product in the sol-

vent,
D) Further additive components

20  The polyalkene amine formulations according to the invention may be added to the
fuels or lubricants to be additized individually or in a mixture with further effective addi-
tive components (coadditives).

Examples include additives other than the above pblyalkene amines which have deter-

25 gent action and/or have valve seat wear-inhibiting action (hereinafter referred to as
detergent additives). This detergent additive has at least one hydrophobic hydrocarbon
radical having a number-average molecular weight (Mn) of from 85 to 20 000 and at
least one polar moiety selected from:

30 (a) mono- or polyamino groups having up to 6 nitrogen atoms, of which at least one

nitrogen atom has basic properties;

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



(b) nitro groups, if appropriate in conbination with hydroxyl groups; PF
0000054414 1PF 00@)03#dddr oxyl groups in conbi nation with nono- or pol yanm no
groups, in which at | east one nitrogen atom has basic properties; (d)
carboxyl groups or their alkali netal or eir alkaline earth netal salts; 5
(e) sulfonic acid groups or their alkali tal or al kaline earth netal

salts; (f) péd)yokydre@d gtamps lsahthipdtonavitirroons onpolybmanoggroegsyimahictd ablgast

hydr oxyl groups,. e 0 1 no..groups, in which at |east one nitrogen
at om has basP@e B'}f8§§'?§E°é“s'5“nﬁ%y‘3§§p°8§”'§%r bamat e groups; (g) carboxylic ester
groups; (h) noieties derived from succinic anhydride and havi ng hydroxyl

and/ or am no, 15 and/ or am do, and/.or. inido,dro - and/or (i), npieties
obtaned by (nnraRondRrP 4 R AR it ke B Heit shi dee. and
nono- or pol yam nes. 20 The hydrophobi ¢ hydrocarbon radical in the above

e e e AL

pecially from
113 to 10 000, in particular from 300 to 5000. Typical hydrophobic

hydr ocar bon r.adi cal s, ecially in conjunction with the pqglar noietie a),
(Z), (h) and(flil)Pavésf&'r 550';0@ %ii‘?eq{wi? ‘EB‘FQIIB[ﬁ@%‘Paféﬂd’yﬁgﬂﬂxg'&é%‘ﬂ%;lS (8

radi cal eachnfbpy- %dlmiwgréubé,qmm dt ea8DEMb nitsGRTAtoM hesta@m;ﬁ%%rﬁévs,ZSOO,
in particular from 700 to 2300. Exanpl es of the above groups of detergent
addi ti ved®i nel RUEAPRBACHPYRY ng: Addi tives conprising nono- or pol yan no
groups (a) are preferably polyal kenenono- or 30 pol yal kenepol yam nes based
on pol ypropene or conventional (i.e. having predom nantly internal double
bonds) ~ pol yb{@en&a8PxyipE§ies 8i4Pene having Ma = from 300 to 5000. When

pol ybut ene or polyi sobut ene havi ng predom nantly internal doubl e bonds
(usually in the beta and ganma position) are used as starting materials in
t he prepar a- (B ofoisties Harivegddiam suaciniganysdde pad pavung Pydrrx apg/ar aming py
chlori natjkon 348 SHRBMENimids ghdlpaasddsr or by oxidation of the double bond

with air or ozone to give the Carbonyl or
(iy  moieties obtained by Mannich reaction of substituted phenols with aidehydes and

mono- or polyamines.

20  The hydrophobic hydrocarbon radical in the above detergent additives which ensures
the adequate solubility in the fuel has a number-average molecular weight (Mn) of from
85 to 20 000, especially from 113 to 10 000, in particular from 300 to 5000. Typical
hydrophobic hydrocarbon radicals, especially in conjunction with the polar moieties (a),
{c), (h) and (i), include polypropenyl, polybutenyl and polyisobutenyl radical each hav-

25  ing Mn = from 300 to 5000, especially from 500 to 2500, in particular from 700 to 2300.

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

Additives comprising mono- or polyamino groups (a) are preferably polyalkenemono- or

30 polyalkenepolyamines based on polypropene or conventional {i.e. having predemi-
nantly internal double bonds) polybutene or polyisobutene having Mn = 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 prepara-
tion of the additives, a possibie preparative route is by chlorination and subsequent

35  amination or by oxidation of the double bond with air or ozone to give the carbonyl or



PF 0000054414 13 carboxyl conpound and subsequent am nation under reductive
(hydr ogenat i RGP0BRR4AI4¢ i ons. The anmines used here for the ami nation may be,
for exanple, ammoni a, nono- am nes or polyam nes, such as

di met hyl am nopropyl am ne, ethyl enedi am neyq di ethyl - enetri am ne,
triethylenetetramne or tetraethyl enepentam ne. Corresponding additives 5
based on pol §@bepkeemepundanssupsraenhapRatiowidar reductiye hydwggastng) cenigit her
preferred adgids! YRS amfiER Us8d FreTB R Enfiatih d, dr AhRpl SN LORRRL | On
products of the reaction products o Roly!sob tenes having an average degree
of pol yrer i 2@ines AT Polpdminesaush @s dinoEhyigmnoaTapy @guie. eltivieeedigming, diediws of
nitrogen oxi 10 .etﬂﬁ% ' E1C | (L03946.
Further pref %ﬁ%%‘q'gggﬁ?%%gagg@ﬁ%%@m oe{"r?P ﬁ@gg‘ﬁd&?gﬂ% %dﬁg}{*@ﬁdg%g
conpounds® okasgdmatalyprepsne Foe Jesroibed BrrariguaiinlBE-ByB4 24X on wi t h ami nes
and subsequent de- hydration and reduction of the am no al cohols, as
described in particular in 15 DE-A-196 20 262. Additives conprising nitro
groups (b), Firtrepprefersed additivea comptisingumonnaminolgroymr @k gie theg hpdrpgenaioe

f bl ' : | wi ' f
ol ymer i zat | B0p 8P Rpatatiof s B o oBFRUbGRAE, PR th A-AITIaRER 050 G, ©)
m xt ures 20 pdlymetizatige R aifiodes taatid witty girnge rasxidbssarmibiaices of ntengenowidas i n
WO A- 96/ 0336 d WO A: 96/ 9. T ' duct |1
T e e e AR B B BE R pggeccuct s are generally
bet a- di ni t ropol yi sobut ene) and m xed hydroxynitropol y- isobutenes (e.g.
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Additives comprising nitro groups (b), if appropariate in combination with hydroxyl

groups, are preferably reaction products of polyisobutenes having an average degree
of polymerization P of from 5 to 100 or from 10 to 100 with nitrogen oxides or mixtures

20  of nitrogen oxides and oxygen, as described in particular in WO-A-96/03367 and
WO-A-96/03479. These reaction products are generally mixtures of pure nitropoly-
isobutenes (e.g. alpha,beta-dinitropolyisobutene) and mixed hydroxynitropoly-
isobutenes (e.g. alpha-nitro-beta-hydroxypolyisobutene).

25  Additives comprising hydroxyi groups in combination with mono- or polyamine groups
{c) are in particular reaction products of polyisobutene epoxides obtainable from poly-
isobutene having preferably predominantly terminal double bonds and Mn from 300 to
5000, with ammonia or mono- or polyamines, as described in particular in
EP-A-476 485.

30
Additives comprising carboxyl groups or their alkali metal or alkaline earth metal salts
(d) are preferably copolymers of C,-Cyp-olefins with maleic anhydride which have a
total molar mass of from 500 to 20 000 and of whose carboxyl groups some or all have
been converted to the alkali metal or alkaline earth metal salts and any remainder of

35 the carboxyl groups has been reacted with alcohols or amines. Such additives are dis-
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car boxyl 18 eslkgphaposupith frah 1ao &0pialobethblere esitie aad/of propplene ogite and/or 25
tricarboxylic acids with |Iong-chain al kanols or polyols, i articul ar those
navi g a i nbUaRT oraE BS: el FBHRef e erdutantdr HEsBe BERBRRVERR M cul ar
in DE-A-38 38mhiés, bylsubsedquinoreduttive amintionottaiohia, mohsemingsdr pay- be
aliphatic or aronBli G ASas ard WasBHed'is Yarticular in EP-A-310 875, EP-A-356 725,
EP-A_—TOO 985 and US-A -4 877 416. In the case of polyethers, such products also
20  have carrier oil properties. Typical examples of these are tridecanol butoxylates, iso-
tridecanol butoxylates, isononylpheno! butoxylates and polyisobutenol butoxylates and

propoxylates and also the corresponding reaction products with ammeonia.

Additives comprising carboxylic ester groups (g) are preferably esters of mono-, di- or

25 ftricarboxylic acids with long-chain alkanols or polyols, in pariicular those having a mini-
mum viscosity of 2 mm?/s at 100°C, as described in particular in DE-A-38 38 918. The
mono-, di- or tricarboxylic acids used may be aliphatic or aromatic acids, and particu-
larly suitable ester alcohols or ester polyols are long-chain representatives having, for
example, from 6 to 24 carbon atoms. Typical representatives of the esters are adi-

30 pates, phthalates, isophthalates, terephthalates and trimellitates of iscoctanol, of
isononanol, of isodecanol and of isotridecanol. Such products also have carrier oil
properties.

Additives comprising moieties derived from succinic anhydride and having hydroxyl
35 and/or amino and/or amido and/or imido groups (h) are preferably corresponding
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20 The atisli tive formul ations accordl ng to the invention nay additionally be
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shoul d be ma
ence is explicitly made here to the disclosures of the abovementioned prior art docu-

ments.

Carrier oils and further components:

20
The additive formulations according to the invention may additionally be combined with
yet further customary componeints and additives. Mention should be made here primar-

ily of carrier oils having no marked detergent action.

25  Suitable mineral carrier oils are the fractions obtained in crude oil processing, such as
kerosene or naphtha, brightstock or base oils having viscosities, for example, from the
SN 500 - 2000 class; and also aromatic hydrocarbons, paraffinic hydrocarbons and
alkoxyalkanols. Likewise useful is a fraction which is obtained in the refining of mineral
oil and is known as “hydrocrack cil” (vacuum distillate cut having a boiling range of from

30  about 360 to 5S00°C, obtainable from natural mineral oil which has been catalytically
hydrogenated under high pressure and isomerized and also deparaffinized). Likewise

suitable are mixtures of abovementioned mineral carrier oils.
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butoxylates, isononylphenol butoxylates and also polyisobutenol butoxylates and
20 propoxylates, and ailso the corresponding reaction products with ammonia.

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

25 matic acids; suitable ester alcohols or polyols are in particular long-chain representa-
tives having, for example, from 6 to 24 carbon atoms. Typical representatives of the
esters are adipates, phthalates, isophthalates, terephthalates and trimellitates of isooc-
tanol, isononanol, isodecanol and isotridecancl, for example di-(n- or isotridecyl) phtha-
late.

30
Further suitabie 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 explic-
ity incorporated herein by way of reference.
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i nclude tridecan nonyl phenol . Further suitable synthetic carrier oils
are al koxyl ated al kyl phenols, as described in DE- 10 A-10102913.6. Further

customary ad s._are c bi t exa ed ni um
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such as 254- dkarhgle babed cyrh pimeaslsuch aé%p@hdnylermdarhiue Yieyticheslylamipe or deriva-
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ferrocene; mg q@tﬁeregg,%q %&Eﬁ?‘%{ﬁ PUHLA ﬁééf?é@%tﬁY’P BB%TCJ,?'??FE%F{Y[E:'*'S roxy-
addi ti ves supheradprogiotiaanidf ddérmylsifieisgsntistats; metallocenes such as ferrocene; methyl-
cyclopentadienylmanganese tricarbonyl; lubricity additives such as certain fatty acids,
atkenylsuccinic esters, bis(hydroxyalkyl) fatty amines, hydroxyacetamides or castor oil;
20 and also markers. Amines are also, if appropriate, added to lower the pH of the fuel.

The components and additives may be added to the fuel or lubricant individually or as a
concentrate prepared beforehand (additive package) together with the polyalkene

amine formulations according to the invention.

25 The detergent additives mentioned having the polar moieties (a) to (i) are added to the
fuel typically in an amount of from 10 to 5000 ppm by weight, in particular from 50 to
1000 ppm by weight. The other components and additives mentioned are, where de-
sired, added in amounts customary for this purpose.

30 E) Fuels and lubricants

The additive compositions according to the invention are useful in all conventional
gasoline fuels, as described, for example, in Ulimann's Encyclopedia of Industrial
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from 1.2 to 2.0% by weight.

20 Examples of such gasoline fuels are in particular those which simultanecusly have a
maximum aromatics content of 38% by volume, a maximum olefin content of 21% by
volume, a maximum sulfur content of 50 ppm by weight, a maximum benzene content
of 1.0% by volume and an oxygen content of from 1.0 to 2.7% by weight.

25 The contents of alcohols and ethers in the gasoline fuel may vary over a wide range.
Examples of typical maximum contents are 15% by volume for methanol, 65% by vol-
ume for ethanol, 20% by volume for isopropanol, 15% by volume for tert-butanol, 20%
by volume for isobutanol and 30% by volume for ethers having 5 or more carbon atoms
in the molecule.

30
The maximum summer vapor pressure of the gasoline fuel is typically 70 kPa, in par-
ticular 60 kPa (each at 37°C).

The RON of the gasoline fuel is generally from 75 to 105. A typical range for the corre-
35 sponding MON is from 65 to 95.
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Experinental section: Preparative Exanple 1: Preparation of a polyisobutene

am ne for1§ul %té on ha}vli ! .Di_nproved cl oud point. 15 Pol yi sobut ene am ne

(Pl BA) prépa 9—&@%%?—&%—%540 EP-A-0 244 616 is admixed with MHAGOL Min
the PIBA/solvent mxing ratio specified there in Exanple 1 (62.5:37.5 parts
by weight). Ipn the.sa manngr, an _j.nventive fornul ation was prepared,
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was used. C guproped dbudipdinpour point were measured for both formul ati ons.
The results are sum narized in the follow ng Table A

15  Polyisobutene amine (PIBA) prepared according to EP-A-0 244 616 is admixed with
MIHAGOL M in the PIBA/solvent mixing ratio specified there in Example 1 (62.5:37.5
parts by weight).

In the same manner, an inventive formulation was prepared, except that a mixture of
20 66.7 parts of PIBA and 33.3 parts of MIHAGOL M was used.

Cloud point and pour point were measured for both formulations. The results are sum-

marized in the following Table A:

25 Table A
Prior art Invention
Cloud point -27.6°C —-29.4°C
Pour point -27°C —27°C

Surprisingly, a significant improvement in cloud point could be achieved in accordance

with the invention.

30 Preparative Example 2: Preparation of a polyisobutene amine formulation having

improved low temperature properties.



25 Table A Pr| or artlnvention C oud point-27.6C 29.4C Pour point-27C 27C
Sur pri si ngl y QOQQWf‘cant | mprovenent in cloud point could be achieved in
accordance wth the invention. 30 Preparative Exanple 2: Preparation of a

pol yi sobut ene amine fornul ati on having iggoroved | ow tenperature pr operties.
PF 0000054414 20 500 of pol yi sobut ene haV| n nol ecul ar wei g Vh of
1000, 269.2 09 Ofap@ﬁﬁtgwene hayiss eglegpiar H@'ﬁhb@‘”\ﬁé"@@ﬁ 260.29 vaqmtand 20%

by wei ght of cdrhiikea3R1ecny delnbo-abel M 85 202 ) iy giht%fgm%o?ﬁn@t 185C

for 5 hin a aut ocl ave havi ng stirrefi w stirring under 280

bar of 1:1 cé&aaof oghals eejaeaboyy! awaﬁﬁwtﬂﬁé G for Sgvine2. ﬁéaufaclﬁzﬁ%wvmga“ﬂ

t enper at ur e, sirhg whlsg lunkier 28T 14 A0/H08uEeqBEnOMEAAUERALIE BERLIS aci d
and the m xture washed oneutralty Teresutlngioxo pro duct is treated

with 1 | 9f ertempemtugothegatilyséisamerediwith 409 mj obl0°Ragegousssatic agid agds |
roller aut Ocir@fﬁ-xw@ﬁésrﬂednmeenangf BT e e Blpre iRt Rafeatl WAPE) badmmol,
After the m xture has been cool e he catd- lyst 1s filtered off, excess
ammoni a i s eliapdky etetbenol and 1086 0§8I30%Y160Da§ iR lirplles @uisclave upderrehydro-

pol yi sobut en ' -Telololy

2,702, 604 ha@?’ﬁg'%g#r?é’g?%%yo 1?2?&%5’% %@E%ﬁhgq@gﬁ Jhas rmrdg’b{é 9 e
The i rrprovedlypbsyit@e@oﬁeﬂ@emmmmmpavmratndpﬁla@deqiverrtbvﬁecﬂlstmemﬁ Pl BA
fraction 15 65% by weight) was conpared with a known PIBA fornulation ("old
PI BA") prepared in accordance with EP-A-0 244 616 (PIBA fraction 53% by

wei ght) wi t hThepgalyidobwemoused ip aihighhanedcteeqalyigobsteaieidccongingtto DEBAand - 35C.
The results %ﬁz@@ﬁéﬂa\ﬂﬁ& a'fAchSFof QinhitY ddble BBRUE ofinorednd P o, d Pl BANovel

Pl BA Pour poin

The improved polyisobutene amine prepared in this way (“novel PIBA”, PIBA fraction
15 65% by weight) was compared with a known PIBA formuiation (“old PIBA”) prepared in

accordance with EP-A-0 244 616 (PIBA fraction 53% by weight) with regard to pour

point and storage stability at - 10 and -35°C. The results are compiled in the following

Table B.
20 TableB
Old PIBA Novel PIBA
Pour point -30°C -33°C
Storage stability at
-10°C Clear, fluid Clear, fluid
-35°C Crystalline precipitates Clear, fluid, no precipitate

For the product according to the invention, a surprisingly distinct improvement in the

pour point and also in the storage stability could thus be achieved.

25 Preparative Example 3: Preparation of a polyisobutene amine formulation having

improved low temperature properties

Preparative Example 1 was repeated, except that the solvent used was MIHAGOL M
and/or LIAV 230 in various mixing ratios. The polyisobutene amine polymer to solvent
30 mixing ratio in the end reaction product is 66:34. Pour point and storage stability of the



St orage st abj -10CCl ear, fluidCear, fluid -35CCrystalline
preci pitat esef@aﬁ 0fi“‘l"‘ﬂ'l"d no preci pitate For the product according to the

i nvention, a surpr|3|ngly di stinct inprovenent in the pour point and al so
in the storage stability could thus be acjy eved. 25 Preparative Exanple 3:
Preparation of a polyisobutene am ne formul ati on havi_ng inproved | ow

t enper at ur e [55H{IBE Praslicihvers detar Wf@déﬂratﬁfﬁIdéfele"\h%tch%J@Féﬂsm@@(ﬁ%ﬁ‘%mﬁ'iﬁt'nt he
sol vent usedyaas) Wity Fate ¥ and/or LIAV 230 in various mixing ratios. The
pol yi sobut ene am ne pol yner to solvent 30 mxing ratio in the end reaction
product is 66:34. Pour point and storage stability of the PF 0000054414 21
resul ting pregielc were determned for the different batches. The results are
conpiled in the following Table C. Table C 5

M hagol : L% AV100: 080: 2070: 3050: 500: 100 rati o' ) Pour p0| nt - 27C— 330—360—390—51
C Storage sta yTCT REW TTY Cear Ui o dch
fluird at -3% ngla;gpﬁgggr e- Il)ﬁﬁglogreul plfBb"}g'gI pi t at ggtsgt es 1) \Féol hit ?%W‘?S‘ The
results show tha‘tatltsbl tabl e variat|on of the|solvent gnables furt her
surprisingly | cant—i ovEMENL S A Hhe—gtprage —sStghtity—BF;
0000054414 2’2 E/@urcqﬁé . _%?d&ol val ké% Cam' he ?%er tr;ul ati o%,ai?%:onpri_s‘c’nn at
| east one poB;c&!agestablanm rMar'nyncrps- s Bewengstalwh aiearnfliithe Cleantilidt | Creahdsicat

|east one of thg Lold owinglow  efmeL e

cipitates tates

" Weight ratio
The results show that suitable variation of the solvent enables further surprisingly sig-
nificant improvements in the storage stability.



5 properties: a) cloud point less than or equal to -28C b) pour point |ess

t han or equaPF#80002#4T4 and/or c) substantially no crystalline precipitates
after storage at a tem perature in the range fromabout -10 to -40C. 10 2.
The fornulation according to claim1 haV|#g a pour point in the range from
about -27 to -55C and/or a cloud point the range fromabout -28 to -51
C. 3. The fokWYadlaitiion according to either of the preceding clainms, wherein
tthe solvent 15 has a density (15C) in the range from about 650 to 900 kg/ nB
and/or a viscgosity 0C) .in the range from.about 4. The
formul ati on ccoé‘tﬂowéﬁfagﬁweo'}ﬁ"?lﬁgh SBRTSIYP & Lis?ﬁ*re”em%@'é?%e ?’ﬁ'@eé'af"vent i s
sel ected from | i gelsent, whersnbe famalatipe hag at Igaﬁsmammlfb&ovsm ometemgpeEiure20
hydro- 20scar bongropadtiedi Xt ur es thereof 5 The formul ati on according to
claim2, wherein the soI entI u@ senlt rom ﬁ | east one n- or

| so- C10- C14 paraffin, cQuE £t %’?3 rEtye ene 25 or m xtures
thereof. 6. The formul atti)on p@ébmlﬂﬁ lags than ahequs tctﬁé’ @ranséadi ng cl ai ns,

wherein S1 and S2 are ru)eseobstaﬁnamyrmbmurr@tpr@c@iatég@ft@rlsibr&ﬂe it @/-10. 30
7. The formul ati on accordi n%e lIJr%thh% rah&gﬂg& %E’H{ qg tg-Aﬁﬂ gs, wherei n the
a I

pol yal kene noiety of the p ene am ynerrzation product of
i denticalllor dif- ferent, straight-chain or branched C2-C6 ol efin nononers.

8. The fornupati The fe®Qlatdomgcdotding & daim, 1 Wficch Polimsointan shal rsedefréraaibaut
Ot b aec sy WOLEL L R0t PUBIA pit i ind (0B BB ncEP 28 40000, 2. The

formul ati on accor I ng ene I'S derived from
i so- butene or an isobutenic nononer m xture. PF 0000054414 23 10. The
formul ati on accomThe fogmtlation acoording wheithet of thb praretingldaime, witerein picd yolgsbut ene

15 has a density (15°C) in the range from about 650 to 900 kg/m® and/or a viscosity
(20°C) in the range from about 1.0 to 5.0 mm?fs.

4.  The formulation according to any of the preceding claims, wherein the solvent is
selected from linear, branched and cyclic, substantially saturated Cs-Cy hydro-
20 carbons and mixtures thereof.

5.  The formulation according to claim 2, wherein the solvent is selected from
S1) at least one n- or is0-C1¢-C44 paraffin,
S52) at least one C40-C4 naphthene,
25 or mixtures thereof.

6.  The formulation according to any of the preceding claims, wherein S1 and S2 are
present in a mixing ratio of from 10:90 to 90:10.

30 7. The formulation according to any of the preceding claims, wherein the polyalkene
moiety of the polyalkene amine is the polymerization product of identical or dif-
‘ferent, straight-chain or branched C,-C¢ olefin monomers.

8.  The formulation according to claim 7, wherein the polyalkene has a number-
35 average molecular weight Mn of from about 200 to 10 000.

9. The formulation according to claim 8, wherein the polyalkene is derived from iso-
butene or an isobutenic monomer mixture.



(PIB). 11. The fornulation according to any of the preceding clainms, wherein
t he pol yal keRE 008005#dlde i s a pol yi sobut ene anine (PIBA) which is derived
from a polyi sobutene having at | east one of the follow ng properties: a)
fraction of vinylidene double bonds of at,]east 70 nol % based on

pol yi sobut ene; 10 b) pol yi sobutene pol ymer” structure conposed of at | east
85% by wei gh®. offh¢ §viulatior acgeirding tacglaipud,pehesein the polyalkenerie amalvipebéteoen 1. 05
to 7. 12. The fogpmhati on according to any of the preceding clains, wherein
t he pol yal kene 15 amine is the reaction product of a polyal kene with an
amne of the following gen- eral formula | HNRIR2 (1) 20 where Rl and R2 are
each i ndependént Te F‘mebl ation egeprding {q anycf the pregediag glaimsoannenan theyralyaiere| |
Cl- C18-al kyl aryl ,arrh‘}ﬁjlswq:)biy&obﬁt@eédnmw (P1BA) whiek Yadideived fropoa polyisyieese

pol yam ne or a p fogether with the nitrogen
atomto which t?\‘ég‘ﬁggy"e &eo e f%%@'ﬁ@b@%@’fél ic ring. 25 13. The

formul ati on according to any of the preceding clainms, wherein the PlIBA used
is the reaction product a)f tfiaetibrydfiiiidens ddubienbanid dubﬁemo!%a@uséd ve
am na- tion of reactive PlB.g, Cl);ﬂébbu@ﬁ% formul ati on according to any of the
pr ecedi nagcl ai s, wherein the's ent rocess sol vent of '

t he he
hydr of or i}l ati on and suH@eqlP@MquétﬁEEWV@eéﬁfrH‘gWecﬁ?mR%e‘P ghRlieapb 8Py 15. A
Pl BA formul ati on conpri si ng wii@A of isobutene tinitse conpri sing a sol vent as

defined 35 in any of clgi ”ﬁ:o%d‘s%e?sntyﬁ‘f‘fﬁé%ﬁbﬂcﬁﬁ%'&t@r zesent in a fraction
on

of at |east about 63% by wei ght, basée he total wei ght of the m xture.
16. A fuel or lubricant conposition conprising, in a mgjority of a fuel or
| ubricant, an2. effhebtrimuatiamaceardiod taaryoofitioe pteceding claons iwhgreim thermoh@lkenke

precedi ngscl ai s amine is the reaction product of a polyalkene with an amine of the following gen-
eral formula |

HNR'R? (1)

20 where
R' and R? are each independently H, a C;-Cys-alkyl, C>-Cys-alkenyl, C4-Cis-
cycloalkyl, C4-Cyg-alkylaryl, hydroxy-C,-Cqg-alkyl, poly(oxyalkyt), polyalkylene
polyamine or a polyalkylene imine radical; or, together with the nitrogen atom to
which they are bonded, are a heterocyclic ring.
25
13. The formulation according to any of the preceding claims, wherein the PIBA used

is the reaction product of the hydroformylation and subsequent reductive amina-
tion of reactive PIB.

30 14, The formulation according to any of the preceding claims, wherein the solvent is
the process solvent of the hydroformylation and subsequent reductive amination
of reactive PIB.

15. A PIBA formulation comprising PIBA in a mixture comprising a solvent as defined
35 in any of claims 2 to 4, wherein PIBA is present in a fraction of at least about
63% by weight, based on the total weight of the mixture.

16. A fuel or lubricant composition comprising, in a majority of a fuel or lubricant, an
effective amount of a formulation according to any of the preceding claims.
40



40 PF 0000054414 24 17. The use of a fornulation according to any of clains
1 to 15 a) as an additive for fuel or lubricant conpositions, or b) as an
addi tive forPPHPe0dP344d4i nks. 5 18. The use according to claim 17 as an
additive for inproving the intake system cleaning action of a gasoline
fuel. 19. An additive package conpri si ngr% formul ati on according to any of
clainms 1 to 15, 10 if appropriate in cormbination with at | east one further
coaddi tive. PO. Theeusgsd adprreulatisinaseerddin, to8py of claimsal 1 & ure of S1 and S2 as
defined in any of <clains 1 to 8 for inproving the | ow tenperature

performance of PIBA. 15_21. A _pr ss.for preparin o). yal %ene am ne
formul ati on according t8 anf?'sgﬁ a%@‘é?%’fﬁ%?' gr Iﬁgn ,t g?/\ﬁ@%é?%sa "a pol yal kene
am ne as defined in anybbdf @pan@gdiive fprpinting iBkss- solved in a sol vent as

defined ifnn any of clainms 3 to 6; b) the solution is hydrofornylated in a

manner known,gpersse i AL ese f ) r | ting oxo
product is a1n§)'na-[€edu éljannadfg?@]nfgp ?Z’"z’ﬁ;'? ia(r%;g""ﬂcc:goaﬁ]fl Qgifyﬁgﬁg&vﬂjﬁqbﬁge&%?ee%g%& of an
am ne of the abo%ganipg agfon qf a gagolinefeelyr ocess according to claim 21, wherein

a solution is preferred in stage a) 25 whose solvent fraction is at nost 40%
by wei ght ba&gd Rﬁ‘a&é’ﬁvetﬁgc%gé/\@érﬂﬁ%iﬂ a %owﬁulaﬁgrk Hédo?cﬂng to any of claims 1 to 15,

10 if appropriate in combination with at least one further coadditive.

20. The use of a solvent S1, S2 or of a mixture of S1 and S2 as defined in any of
claims 1 to 8 for improving the low temperature performance of PIBA.

15 21. A process for preparing a polyalkene amine formulation according to any of
claims 1 to 15, wherein
a) apolyalkene amine as defined in any of claims 7 to 11 is dis-
solved in a solvent as defined in any of claims 3 to 6;
b) the solution is hydroformylated in a manner known per se in the
20 presence of CO and H,; and
¢) the resulting oxo product is aminated under hydrogenating con-
ditions in the presence of an amine of the above formula .

22. The process according to claim 21, wherein a solution is preferred in stage a)
25 whose solvent fraction is at most 40% by weight based on the total weight of the
solution.



