PF 0000054414 ol yal kene amines with inproved application properties The
present i nverﬁéeﬂfqoé%g?}és to pol yal kene am ne fornul ati ons conpri sing at

.l east one polyal kene amine in a solvent, having inproved performnce

properties, especially 5 inproved |ow tenperature properties; to a process
for preparing such forrmulations and to the use of these formulations in

fuel and lubrjca conpQsi tiogns, especially fuels, for inproving the intake
system cl eani'#féy%%ﬂ'%gﬁlﬂ‘?e%wgﬁ 'Waé?‘ge.dcﬂ‘?'@%t'ﬁ?tp.mpi@eﬁarburetors and intake
systens of gasoline engines, and also injection systens for fuel netering, -

are severely contam nated by inpurities which are caused by dust particles
from t he ai r, Thermesenidtveationywiaienionmnivalkesiedurige faroriatipes eonpisnd dreashander

and the «cra ; j r el resi dues
STt the oy 1o Renk i Ao ol G KA R B R A P B tee! BESRIAS, oo,
so that t#e ringtayed IdetomesaturepeeertiesHe aguetnss foraneprrngraech fomaldtinosapd et e

and ther ef of & le, & GRRLA @R, Bk R IRUELAEALo3BELASTD S S b YGoqgy Dons

in the exhaust 'gas becone r. I'n-"creasing gasollne conbustion 1s
consequence. iinprhgl the iirdakensystentoRaningestorddfsaudh fwtlges can be avoi ded by
using fuel additives to keep valves and carburetors or injection systens of
gasoline engines clean (cf., for exanple: M Rossenbeck in Katalysatoren,
Tensi de, M nétramrattadditive [Catal ysts, surfactants, mneral oil additives],
Eds.: J. 1Fal be, U Hasserodt, p. 223, G Thieme Verlag, Stuttgart f 1978).
Such i nt ePf ace-active fuel additives are generally referred to as

"det er gent s" .Cdrhure28s thet intakel aysteind aflpasciartengomeposnd alenmsjectidn speesandrdielar e

ft d i.nterf - ' ddi. t | ) ; I
Sui(t bl o 1 or THENEL REFRRiRk EEriaild Ko RmBlts SO0 o BRI A ITRee are
song of the rfost theiadeuycaskdtédipydiacdban eesiued frey thelcomgustmntdiemb8amgyt thep of

the detergent aq(%' jve \gg se j t S _out ndi ng abil.i to. cl ean
the engine and’ é%%)v?rﬁ 9e %Sa%?n%gé%gg?téﬁ?eyy{rﬁ%re% Ue e%ﬁtr%%gue% '#éﬁéo rftuﬁ‘le
engi ne. RB 008&H4&ri’ling and in the lower partial load range, so that the mixture becomes
leaner, the combustion becomes more incomplete and therefore the proportions of un-
combusted or semicombusted hydrocarbons in the exhaust gas become higher. In-

creasing gasoline combustioli is the consequence.

20 {tis known that these disadvantages can be avoided by using fuel additives to keep
valves and carburetors or inje_cﬁtion systems of gasoline engines clean (cf.,_for example:
M. Rossenbeck in Katalysatoren, Tenside, Mineralﬁladditive [Catalysts, surfactants,
minerai oil additives], Eds.: J. Falbe, U. Hasserodt, p. 223, G. Thieme Verlag, Stutigart
( 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 also 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 if clean, especially the fuel intake system of the engine.



2 Pol ybutyl- and polyisobutylamries, processes for their preparation and
t hei.,r use i n PER@000544d4 | ubri cant conpositions are disclosed, for exanple, by

EP-A 0 244 616 and EP-A 0 277 345. These docunents are explicitly

i ncorporated herein by way of reference. 5_Polyal kene anines, such as the
abovenenti oned pol ybut ene or polyi sobutene“am nes, are conmmonly produced
not i n subst aradybuyk anchpdidsobutylammepr @sessses & tleismepaatiowand theiriuseimeet t o

the reaction._This.is, not renmoved fr t reactjo i r er letion
of “the react i V& rRLOTedBRE s SEAPMT Sy S RRE D B b B b g SR |
t he engi ne, 1377 3énfhese dotutteetsaare wapliditlyshcapktzteidviereit Oy Mawei esference.
conventional sol vent-containing pol yal kene am ne products have probl ens

with regard to their | ow tenperature performance. For instance, they have a
t endency 3 o Rayatehedinneed, Suals as thecatsegue nitenedpobtbynaldr pzigtsobutené apdnesf i n
conponents out of the, solvent. 15 |t,. n, ohject, of the present i.nvention
to provide nef Ff}rﬂgkonyfpr%ﬁ? mgéwes%ﬁ;aﬁge?&rﬁ&l_erfrhtﬂegﬁ%seﬂggpﬁ%snlx%r}twé | ow

t enoer at ur e p¢ Mpertd tesreaBiore Thidds aol rpiceed Homtthe reaaueniniome aft20coiépibiore

found that this object i.s achieved,b uitably selecting solvents tao prpovide
2 Dol yar kend" T TRCHSY RIICEH d5eevrt EYPTIIR MEAG PP RBLT P T IRs e BaI ias FBY RBrice
properties, respeimtHeyadt@mifiictapdtial. ure properties. 25 These inproved | ow

tenperature properties are expressed in a lower cloud point (CP), a |ower

pour poi 0 (PP) and/or an inproved | ow tenperature storage stability.
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changes atspever gre required in the existi productjon plants or in the

Catalysts uselNGEBA 18 g sTdguempeaflss PEROTAER dror Sesisep GHABYS BIETRIY he

S ar@ vol ume fth ety id@merith as Rreddesduenby enérystaligdtlonws phRgind@minahisaut of tha

di stinctly hi gﬂer amount of the polyal kene amne which is actually

effective as B®80ditive. For the sane anount of additive used (pol yal kene

di ssol vedsin solvent), distinctly better activities could be achieved in

engi ne
g 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 fo 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 fo 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 additives.

35



tests conpared to prior art additives. 35 PF 0000054414 3 The invention

rel ates firstPlooaosdqidl yal kene am ne formul ation, conprising at |east one
polyal kene anine in a solvent, wherein the formlation has at |east one of
the following |ow terrperature properties: _a) cloud point (determned to DI N
| SO 3015 or DIN EN 23015) |ess than or equal to 5 -28C;, b) pour point

(det erm ned t'Dhé]Inb&bdtth@ rélaiB)firstiysts atpuiyalkene eqicd formulaﬂarc coampeibiag at lgpst one

substantial ly stalline precipitat fte at, a t turein
the: range f:ealfngang g sBiGt: BhesBhia fiGlagPh 38 AP e8Y gt Hachtbuihg
det er mi ned albweemsémttageroﬁerﬁasom about 1 day to 6 weeks for exanple 5, 10,
20 or 30 days efor | at i oint in the range
From -27 to - 85c o Panlipieamings g PSlstt 36! L R A PR el EisOhah BorAe! 1 T e
range from about -288Cifo -51C, for exanple from 33 to -45C. 15 The sol vent
preferably ha a densit 5C. T 0 12185-1996). i n range
f r om about 65 ) ¢ PYHEO! %@%@W% ﬂ"@(&ﬁa}f%ﬁﬁ %apc?rg%ali?-zﬁg r‘fi{?}rto 810
kg/ nB, and/orcpa viubermtislly d&&g&tam@ Mebipidiay after §tb@gé®lﬁl®erﬁpe}mlﬁ@ﬁuhel 0to
5.0, for exanple froq1 about

he
sol vent is in par @8GIMM L’écioetﬂ ?Q"é#quq@@p? El‘fr‘agf:iﬁtheﬁJ ¥r 3&5‘%"?@“”9‘*
substantial |y sat sterrstirage G6rdR abOY @At IBMsEkaNBr Biarhple &5 168 @0 days.

" Substantlally saturated” means that a mnor fraction, for exanple <1 % by
wei ght or 180, 1% by wei ght or <0.01 % by wei ght of wunsaturated aromatic or

nonaronatic cn@forrhmaﬂwpr@aara&ﬁe his a@am pon@ ||2519Tﬁéﬁg§ abmersty tb ssawcehﬁreab:hwe
sel ect ed from Si araffin, at | east

east 0
one. C10 CLa_ R CHB 500, A eud PinEIBine PHORAPRYRLBR R0 b KaPrbe
pr eé_ent in a Emmm@f,-@,aum toft4g°com 10: 90 to 90: 10.

15  The solvent preferably has a density (15°C, ASTM D 4052, EN 1SO 12185-19986) 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 Cs-C,o 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 solventis preferably selected from
S1) at least one n- or is0-C1o-C14 paraffin,
S2) at least one C,o-C44 naphthene,
or mixtures thereof, in which S1 and S2 may be present in a mixing ratio of from 10:90
to 90:10. |
30
The polyalkene moiety of the polyatkene amine present in the formulation is the poly-
merization product of identical or different, straight-chain or branched C.-Cg olefin

monomers which are preferably randomly copolymerized in the polymer,



30 The pol yal kene noi ety of the pol yal kene am ne present in the fornul ation
i s t.he poly- Pepeovas4ddh product of identical or different, straight-chain or
branched C2-C6 ol efin nononers which are preferably randomy copol yneri zed
in the polynmer. PF 0000054414 4 The pol yalkene used to prepare the

pol yal kene am ne has a nunber-average nol eCu- |ar weight M of from about
200 to 10 000The polyalkengplsedfte prapatsothe pelelkene BOOE as & nonberadetagefddlecer

1200, or fro%ﬁ@%ghfmﬂxgaﬁgo%wf )rc;g %(‘ééﬁ%'ﬁ Owre;:%qﬁleﬁ%n!a BodLitBBbkd SRS Hom

preferred enbodi 0 ne is derive rom i sobutene or an

i sobut eni ¢ otk BOGHot300eor o 88R 41 Q0. forrexrmglecalpiit it @¥but ene and up to
about 20% by weight of n-butene. The polyal kene is preferably a

pol yi sobutene (PIB). In a further preferred enbodi nent of the fornulation
accor di ng 5 o Inleepdrtiacdartyi poeferred embodingssit\tae kelsialkend maicrivedirpolisabsitsnatasae

am ne (Pl BA) .whi ! [ fLO [ = ' e of
the follow ndg\gdr%%e'# ﬁogglﬁwegfnﬂw%bﬁ %’r(]é}g l¥\;a1?rﬁy |r%éﬁg§bdg%)lﬁ %%Eﬁsgﬁ@ E% °l east
70 ol % basédsy weighiodfyiwoéne. dhe polyalkbhe sairgiiesaliise enkyispbiitgne(PI8).r uct ur e
conposed of at |east 85% by wei ght of isobu- tene units; 15 c)

pol ydi spersity in the range from1.05 to 7. In particular, the polyal kene
am ne i s the Inedotthenpregiecdd etmboflingend of thalftrensatinntdeceningdaitiresineéntiochethgener al

formula I, 20 HN | ): ere . R2. ar Ny .

1- Cie-al ¥y, PO e KT PoRdgte SR S e hical BRERET R % vidbon-

hyflr OTK- ICl- Cli8rahlyihg gpeagt(ommmeyfoqunp@blgo@lelztrpbene ~C 25 pol %/am {le or. ah

pol yal kyl ene im r.adi " ni en.atomto c

they are bonoaéd, r}g c&ogoﬁ@%@?%ﬁ%%%tﬁ%@b?ﬁ% 6’1“#}%&% Amﬁsé’%sﬁdggfgyggﬁ\é\%hﬁj th
the( i nventi orb)i s puiidabutdnieypolymesrisractureorompased of abibasttdte by deighbefiyotati on of
reactive PIB, i.e_ which fulfills at |east the above feature a), and 30 the

subsequent reductﬁe\ogug' 'nation of the oxo product.
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? ()

where

R’ and R? are each independently H, a C,-Cys-alkyl, Co-Cig-alkenyl, C4-C1g-

cycloalkyl, C4-Cqg-atkylaryl, hydroxy-C,-C4s-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 sdlvent, the process solvent of the hydroformyiation and subse-

quent reductive amination of reactive P1B, without adversely affecting the functionality
35  of the additive.



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

f or nul ati on n#Y 008405#414conpri se, as a solvent, the process solvent of the
shydrof ornyl ati on and subse- quent reductive am nation of reactive PIB,

wi t hout adversely affecting the functional isty 35 of the additive. PF
0000054414 5 A further particularly preferred enbodi ment of the invention
relates to a PIBA fornula- tion conprising PIBAin a mxture conprising a
sol vent as defi ' i ' i f i

east about 63Ty v by Prete e b a b Fot R ek e R BR B IABAY or
exanpl e from 88 eanEBing PIBAJmagsixiuge gemprising a avlgentias debosdabovgeingiitich based
on the total i ght j r | of - r \ or
lbr i cant conme myeeent Poe factotcfat 51 JopUERo: 80 ok, RpaliELdl Sep b3
amount of @ foesYmiyaveioht. fec sxarapladrormobaleSuer fidme6ptededr fign £ tel7alnly.  For

exanple, the § lL.atL i i Jsvention may be added to a fuel
in a fracti Onw%{gﬂ?rb%%héd;g%ﬂ'%ﬁ%ﬂ{/%@%&éh%ﬁu#t@é exanpl e from about 20 to 5000
ppm The formulations my be added to lubricants in fractions of from about

1 to 15% by j - I 0. 10% I he
Fvent i on T ur {Rer e ithers AR 6 1 8FBRRh olmbleide h Phllipiata idor 2.
addi tive f orlubuedntan ¢ffdstiveamourtaripdeimuiaios, acoerdang ta@ngdtiiheiprecedog printi ng

| nks; espegi ablind of Dedls Gn 8t AIROR LELY GG A e TRIANLAThA 1 ddERHSa el
system cl eani hg action of & gasol i ne fuel. he 1'nventron also provides
addi ti ve packagesaationpf frsinredpoat f@omd @24, dor exsmglef frome db@@ 28300600 ppini Smal | y

in conbinatio i t f Ut . jLive. T i d .
provi des ¢ he JEEUBHoR waf BE kpbfte WAl B of fom AP E R gt
def(ned abov efor Eramplatioovabmit He 1D%Uvbyt weipletlr at ur e per f or mance of a pol yal kene
amine, in particular of PIBA as defined above. C 25 The invention finally
provi des a process for preparing a pol yal kene am ne fornulation according
t o t he i nvent Tieninvetiendudheraelptesyta thecurse afra foendsticheds defuedbbyee asardaddititer ed

in a sol vent fin -..teg% 1.on s hydrofornyl ated. in a
manner known f zFu%igr Iyﬁﬂ%%gg%rrggg%ﬁo&g fas é’édltﬂre forspr:%ﬂg?nk%, e pecuaﬁy to tp\e
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 also provides the use of a solvent S1, S2, or of a mixture of 81 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 polyaikene 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
c. the resulting oxo product is aminated under hydrogenating conditions in the
presence of an amine of the above formula .



30 and H2; and c. the resulting oxo product is am nated under hydrogenating
condi ti ons i nPK 000Ppdd4ence of an am ne of the above formula |I. PF
0000054414 6 In stage a), preference is given to preparing a pol yal kene

sol uti on whose solvent frac- tion is at nogt about 40% by wei ght, for
exanple < 39 or < 35% by weight, based on 'the total weight of the solution.
5 Detail ed ddsstagstd)opresrendsds givee it PERaring\y pohalkpag selviicmehess spdvenbfrac-
According to i i Mal i R il i.GWhar
hose uhose. IS 2 E R R e e e P8t or
di fferent, stthategatweightiolthepsoliioanched C2- C5 ol ef i n nononers. Exanpl es of
sui t abl e nononers are ethylene, t° propyl ene, 1-butene, isobutene,

1- pent ene, 2-nethyl butene, 1-hexene, 2- nethyl pentene, 3-nethyl pent ene,

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

of from abouty 290 L0 thOWeY Son: Particularly preferred pol yal kene
am nes are derrvex?[—%r‘m'r?—pm'm—sofuge‘rres. Particularly suitable

pol yi sobut enes are what are known as "highly reactive" polyisobu- tenes

whi ch feature,a hi termnal double bonds. Term nal doubl e bonds
20 are aIphafxlef{ﬁ?%&%%ﬂgﬁgaﬁﬁﬂés of the polynmer type which are also
referred to together as vinylidene double bonds. Suitable highly 25

fracti on B VAGSHERGRe EnorDinciaik e its GO ERF Bt B8 Bl
greater than Blyatrenonosiety g matp@_iyntéfaatic%prndp%of Risefieal endiffeiesit, giraight-cimain
part] cul ar t o RRkhaQRULENSS R &R E arhILI O BOLMIEIoold BTRNGEigne Ui for

pol ymer franewor aveé 1°n particular ol'yrsobut enes are
coposed of giroperst 18886rey isnbiighe, 1-perttee, dbinpthathularas i -heR8He3@- by wei ght ,

and nore pr eﬂ%tﬁ@h%ﬂi@ﬁe,lﬁ%%#hg&%ﬁe}?\% X\ﬁjleq}g&}l%eun?n%né. %Qé&)&gﬁeh@hgg | nﬁH‘n%Qr—.hi ghly

reactive polyiso enes pre have er - av ge nol ecul ar "wei ght in
t he 15 average molecular weight Mn of from 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 exampie, polyisobutenes which have a fraction of
vinylidene double bonds of greater than 70 moi%, 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 90%

30 by weight, and more preferably at ieast 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



abovenenti oned range. In addition, the highly reactive polyi sobutenes may
have a pol ydPEpees44t4in the range from1.05 to 7, in particular from about
1.1 to 2.5, for PF 0000054414 7 exanple of less than 1.9 or less than 1.5.
Pol ydi spersity refers to the quotients of 7vvei ght - aver age nol ecul ar wei ght
Mv di vi ded by the nunber-average nol ecul ar ‘'weight M. 5 Particularly

sui t abl e hi ghdxampdaot lesethpolyd erdeis tbae d.5aPe|ydisperséx eaferisdo thehpuoBentsdpal

(vn'= 550) aRaoR recidb aERYEH R Sl SRR AR rMhe SRR mofdcf R ¥ 7

nunber - aver agén. nol ecul ar wei ghts nmay be attained in a manner which is known
in principle by mxing polyisobutenes of different nunber-average nol ecul ar
wei ghts or by extractively 10 enrichi ng pol yi sobutenes of certain nol ecul ar
wei ght ranSgefaﬁm!@imbletﬁwmmywmmmsmmitms ardy dopaiayrgdl emeGisampainent i s

am nated in n P, SR L) = T R o] Ss..proc wia the
P epar ati on oS T8 PR nvedear Guis) SiSitar oS 07 2068 St -B80LE dln?
reductive am &) aod Gllasdplaemﬁ(HanQQBW) aldsmlutmdfd tbeirsiof. mgemunu:tmlrman@e
e RSeRlE WeBE A SR PRl LR bl B p .7

and R2 ma n 1 aI
exanpl es of sudifisdblueerek loy biffe et nahben—mcelrag@nsltecaiagh@gbﬂsa:rrby@b(tractih/aiyc hed
radi cal s aV|n net hyl, ethyl, iso- or n-
25 br opy 110 n-eticts8 PofisoBusRed Bf B PEEWE §0oRSaMEH Y1 | and’ al so n-hexyl
n- heptyl, n- octyl n nonyl n- decyl, n-undecyl, n- trldecyl n-tetradecyl,
n- pentadecyl nd n or
e Aoy AR RS R e 05 BHEREs AR % HReRR A Phme, ¢ ne
hydr ocar bon dimaivn geaseone or nore ether bridges; 30 (3) a C2-C18-al kenyl
radical ; exanples of suitable al kenyl radicals include the nono- or
pol yunsaturated, preferabiy nono- or diunsaturated anal ogs of the
abovenentisonedpreferred process proceeds via the preparation of an oxo intermediate 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
(1)
(2) a C,-Cqg-alkyl radical; examples of suitable alkyl radicals inciude straight-chain or
branched radicals having from 1 to 18 carbon atoms such as methyl, ethyl, iso- or n-
C_ 25  propyl, n-, iso-, sec- or tert-butyl, n- or isopentyl; and also n-hexyl, n-heptyi, n-octyi, n-

nonyl, n-decyl, n-undecyl, n-tridecyl, n-tetradecyl, n-pentadecyl and n-hexadecyl 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,-Cis-alkenyl radical, examples of suitabie alkenyl radicals include the mono-
or polyunsaturated, preferably mono- or diunsaturated analogs of the abovementioned
alkyi radicals having from 2 to 18 carbon atoms, in which the double bonds may be in
any position in the hydrocarbon chain; |

35 (4) aC4-Cis-cycloalkyl radical; examples include cyclobutyl, cyclopenty! and cycio-



al kyl radi caI FB@&OBE # om2 to 18 carbon atons, in which the doubl e bonds
may .be in ¥4 n the hydr ocarbon chain; 35 (4) a C4-Cl18-cycl oal kyl
radical ; exanples i ncl ude cycl obutyl, cyclopentyl and cycl o PF 0000054414 8
hexyl, and al so the anal ogs t her eof substi tgited by from1l to 3 Cl-C4-al kyl

radi cal s; the | k radi c f.or npl ect dfrom t hyl ,
ethyl, iso- preﬂgiﬁ?eo *Phﬁ ana oigggweregf é:bstgptegzlytafr%f §q 3 %5 5%? rad:ca!sn?

Cl- C18-al kyl achc4raatd,u eticalsMrer for el $Sldeted #orh ngstey Pethyl, B6- @teff bivedl, above
and the aryl rou 8&2’& ed froma nonocyclic or bicyclic fused or

nonf used 4- 759 Yiin particular 6-nmenbered aromatic or
heteroaronatlc group such as phenyl pyrldyl napht hyl and bi phenylyl. 10

(6) a C2-C18-al keny| aryl dIC ere - -al kenyl group is as
defined ab ve?g)a ('lt ¥ "36( el tQFe?e’i Ez@daqégg(%‘p '?%5 dg{'”edoabove and
hydr oxy-d - C, &reaéﬂfﬂydrou;ﬁiéldéﬁbed wheraembhzb@cmrrtﬁ@m@deeaer hivFusetpdagy- of the
above Cl1-C18-al k radi cal. s whi ch have, been nono- ol yhydroxyl at ed,
preferably 15 ’}‘F‘Bﬁ%ﬂ’i SRS RTP-Memhessd #rematf OHB%WE? BRYA HOWRISHH The

t erm nal p05|§)h@{y1 dyRdylexahyeand bipyefygyyet hyl and 3- hydroxypropyl; (8) a
pol y(oxyal kyl ) radical, hydroxylated if appropriate, which is obtalnable by
al koxyl ati ng the nltrogen atomwith from2 to 10 Cl-C4-al koxy groups in

whi ch i ndyyi dup azg . 2alkeRyIak/PRRIi AR Whetd tI'@FIsz@Qfa'II(ehﬁ grB8Rs dsWeriRed abuidr oxy!
groups. Pref erred al koxy groups i ncl ude nmet hoxy, ethoXy and n-propoxy

groups; (9) ancbmeyade@%e%&eyaeﬁﬁ@%d. cal of the formula 25
Z- NH- ( C1- C6- al kyl ene- NH) m C1- C6- al kyl ene  where mis an integer fromO to 5,

Zis Hor Cl-C6-al kyl and Cl-C6-al kyl represents radicals such as nethyl,
eth§l, iso- of/)n- ﬁﬂ“bﬁ?ﬂ')??‘ycmcw?@%' rad|§@1cwh%rre this cerreerayics i theggnajogsfiiiey| ; ~ and

30 al so n- hexyboveaDdc GhiyPralidayd \ﬂfﬁl@h heRS BSSHWhBnd-Ne poRhy@sRAAdY n;gre&rrétﬂged

anal ogs of these radical's; (10) pol yal kyl ene i m ne radical conposed of
from1l tolao @Pn@ayd&@Wt%én pﬁﬁtlﬁ@al’ monohydroxylated in the terminal position; for example

2-hydroxyethyl and 3-hydroxypropyi;

{8) a poly(oxyalkyl) radical, hydroxylated if appropriate, which is obtainable by
alkoxylating the nitrogen atom with from 2 to 10 C,-C4-alkoxy groups in which individual

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

(9) a polyalkylene polyamine radical of the formula
( 25 Z-NH-(C,-Cg-alkylene-NH),-C4-Ce-alkylene

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

these radicals;

(10) a polyalkylene imine radical composed of from 1 to 10 C4-Cs-alkylene imine
~ groups, in particular ethylene imine groups;
35



groups, in particular ethylene imne groups; 35 PF 0000054414 9 (11) or,
toget her wi t hPFR80MSH#4ldgen atom to which they are bonded, are an optionally

Substituted 5- to 7-nmenbered heterocyclic ring which is optlonally

substituted by from one to three Cl-C4-al kyl radicals and optionally bears
one further ri ng het eroatom such as 0 or N. 5 Exanples of suitable
conpounds of {He poieastherMiRIRR ndicgen atonaieriwtictatheg are perdedr grezan tPFé@ﬂélbth as

ot hyl i
met hyl ami ne, giduyit ) £ eﬁoammgﬁm%gbédq{@tﬂ%%ydhéﬂR%thudﬂMé a@dﬁ‘auy E'ut%ﬂ

I sobutyl am ne, sec- ne, tert am ne, ex am ne,
cycl opent yl anPheetoatheeec cConlklypaisplaand a’ﬁﬂorﬁ”ﬁ@eﬁfﬁlqmrfyﬁ@h”ﬁé@tﬂm@tﬁ@ sgch
formul a CH3- 0 -NH2, C2H5- O- C2H4- NH2, CH3- O C3H6- NH2, C2H5- O- C3H6- NH2, n-
CAH9- O C4Ho6- , ‘C2H4- NH2, HO- C3H6- NH2 and HO- C4H6- NH2; 15 - secondary

am nes, fof exanpl e di methyl am ne, diethylam ne, nethylethyl am ne,

i -n- pr opy! antanel F QREBRVAHAas € a9k ARIRNE: ol - sec- but y| an ne,

di-tert- butylam di pen exyl am ne | cycl opentyl am ne,
di cycl ohexyl ami ne and di phenyl am ne; and al so secondary ani nes of the
formula (CH3-O CZ%)T%%(QHS O 20 C2H4) 2NH, (CH3- O C3H6) 2NH,

( C2H5- O- C3H6) 2NH -0 C4H3) 2NH, (HO C2H4) 2NH, (HO C3H6) 2NH and
(HO C4H6) 2NH, - heterocyclic am nes such as pyrrol I di ne, piperidine,

N o G- afky! pi pepibadalfines & & AlnhiBile, S Rhihe FoBRR R, 1S6ER-° 0 *°
exanpl e Cl- Mpﬂammenéadlmrneswhntylmln€4$ead M;tylennGTer testabutglsmirter, pentylamlne
or et er abl y o [SBETRNT REC PR AR N BT oK F B MR S By, |
fr o@ 2to 6 etohleIer@-ld-@rGhéluNi‘izt §zhd:®éizéh-rf‘éﬁ SkiapC -z, Subt-abCeHpiety ami nes
C4Hg-0-C4Hy-NH,, HO-CoH-NH,, HO-C3Hg-NH, and HO-C Hg-NH;;
15
- secondary amines, for example dimethylamine, diethylamine, methyiethylamine,
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,H4),NH, (C,Hs-O-
20 CyH4)NH, (CH3-0-C3Hg)oNH, (CoHs-O-C3Hg):NH, (n-C;He-O-C.Hg)NH, (HO-
CoH4)NH, (HO-C3Hg).NH and (HO-C,Hs)NH;

- heterocyclic amines such as pyrrolidine, piperidine, morpholine and piperazine,
and also their substituted derivatives such as N-C4-Cg-alkylpiperazines and dimethyl-
(4_ 25  morpholine.

- polyamines, for example C4-Cs-alkylenediamines, di-C,-C-alkylenetriamines, tri-

C,-Cs-alkylenetetramines and higher analogs;

30 - polyethylene imines, preferably oligoethytene 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'-



and polyi m nepg ghgos4440pyl enedi am ne, 1, 4-but anedi am ne, 1, 6- hexanedi am ne,
di et'hyl enetriam ne, triethyl enetetram ne and pol yet hyl ene i mnes, and al so
‘their al kyla- tion products, for exanple 3-(dinethyl am no)-n- propyl am ne,

N, N 35 di net hyl et hyl enedi ani ne, N, N-di et hylt®et hyl enedi anine and NN, N ,N PF

0000054414 10tetrhﬁlbfr@rméthwéﬁht@érhmbenﬁéw.s@aufwe kidiBHdrRiapiihd.abl e i's
et hyl enedi amine. B) The solvent 5 The solvent present in the fornulations:

according to the invention is in particular the process solvent used in the
pol yal kene angne prepas@ddton, sel ected fromlinear, branched or cyclic,
substantially saturated C(3-C20, preferably CB-Cl16, in particular Cl0- Cl4
hydrocarbons and m xtures thereof. This definition includes in particular n-

and isopay affméﬁ&hﬂémrpms‘émcuhQh@fdrﬁnﬂtlahsaé&oﬁhr@toqw@Idvsnmﬁewmcdwﬂhélg this
carbon nunmber 10 derived fromthe crude oi] naphthene fraction. Comonly,

t he par af fi ni RroggssHEPHENhesRcn dhs Eﬁ'V%‘ﬁ%Petﬁ@ﬂe@f@aﬁﬁipnpﬁﬁ“@d@ﬂlﬁ@‘ﬂ’d‘ﬁé@s but
rather subst %ﬁcﬁ@%r%@lﬁ: s&&térn.amaéétu%o%s cle s@ e?é?bM?@a a8 Iﬁsés%emsﬂc&r om

Si) at |east one n- I s0- C10- C14 paraff east one
napht hene, orthXﬁﬁ@F@@OﬂﬁéﬁéﬁT'XtPWSmréﬁ E&'S&iﬁﬂm@ iwalide® ingrasi@Rr -and. i xi ng

ratio of fr Og}s%r%ns BPth%Och%Q'r lerGh Mﬂﬂ'aﬁé@cﬁrbi@co@lﬁﬁﬂﬂhﬁﬁa\%g i LABLE number

paraffinic s nts 1 nclude those obtalnable under t tTade nane M HAGOL
from BP G medeyivedfrarm A catsurinapbthend &artiepar ti cul ar of M HAGOL M havi ng
an n-paraffin fraction of at |east 99% by wei ght and conprising paraffins
having a chain length of 11, 12 and 13 carbon atons in predom nant fractions
and cont ai ni r@om@@GWd@ﬁwaafﬁ@@pbn%pmmemnaoldmsmeéar%mqt|m§ subséanges but chai n

paraffins G th @ r&xanpl es of suitabl e naphthenic sol vents
i ncl.ude thosea\%ﬁl C areeﬂgﬁgll n- abl e under the trade nane LI AV from FORTUM

O L AND GAS. Mention should be made in particular of NESSOL LI AV 230 which
conpr i sesSatyiatidiafuhé s6iveht i®BaLAES from

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

52) at least one C4¢-C44 naphthene,

or mixtures thereof in which S1 and 82 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 C, paraffins or shorter-chain paraffins.

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



havi ng a carbon nunber of from 10 to 14 in predom nant fractions. 30 The
sol vents or MYkPO08B44lAer eof are used in an amobunt which is sufficient to
confer on the fornulation the above-descri bed advant ageous | ow tenperature
performance. C) Preparation of the fornulajjon 35 PF 0000054414 11 The
preparation of the polyal kene am ne formnulation preferably corresponds
subst an- ti al THe RiEPRIRECR phiReeivalksne galinioraratiohpreterabinrarespopds pbstan-

illustrated igygded tel syMideBis'?boialkens 8mire, ThiS iSH BRIt in YeRAlWihseRit ene
am ne. The preparation is effected in a simlar manner to the process

descri bed i n EPeAC theosthpsls ¢ rpiYsopuens anife cihe rreexpliotistafigctsdiima S at ed
herein by waymghndrab alcahietess skl iR Eh-ARCIM S@UHENE 14 Qrihof egdivmgt ed in

t he presence of a rhodiumor a cobalt catalyst, for exanple rhodium
di car bony!5 acBEPaGaLRRIEB bYiwan ¢féeigris8nce of CO and hydrogen at a
tenperature in the range from80 to 200C and a CO hydrogen pressure 10 of up
‘to 600 bar, and a hydrogenating am nation of the oxo product (alcohol and/or

al dehyde) f or hetisgnch pelyisobldene Edhysrefpoadaiee bripe prrrenfo Pl @ shagpire caareraltta, is
car- ried out ! i i i i t es of
From 80° 10 2058 1, AP EREhE midhy AR B EadRirgt i 8 préterkE B SO
reaction, a Suidvegsn ail temeeragiierethgdaegs therr 80)pa00°C antie §Q/bydragen pressure
pol yi sobufgnei i i el i -ed | ow
Pormer at oG i pdf RoBERHAna Y Bibdehaf] 4hieil of Re bR pldBltalog ol

Furt her addi talg@hydehisonedwdh #te derired dlitiageR eampawich dorfaxampleaamomsiaaiscerdi ng

to the invention, Ty, adasds! RF ﬂatehg%re?cféutla‘t'mni\ﬁe? fost & 10 8@&'}5(503@2

individually or 1n a mxture w urt ective addi- tive conponen

( co@ddi t i ves)andaxasgiressof urclo fd@ bad Beafereconpaensingt tha readtien. sbesheny of thal kene
am nes which 3 - I Bﬁg@@ : i

wear - i nhi bi ti%\bg\égcdg ?%'ﬁ?reg ﬁgéee?(r?gp?g?& i"rh g{’b g re Bt:egggﬁs’gn é@{o g&g@ﬁ?ﬁ laslcigéljiﬁc!tclje\r)(tats .
This det erSgerattaiiticidesecthiay tamperedye nsrerande S sbaraink eae peedtisbin 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 pblya!kene amines which have deter-

C 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 (&) 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 hydroxyi groups;



radi cal havi n% a nunber - average nol ecul ar wei ght (M1) of from85 to 20 000
and at | east PEN80RSHEI4 npi ety sel ected from 30 (a) mono- or pol yan no
groups having up to 6 nitrogen atons, of which at |east one nitrogen atom
has basic properties; (b) nitro groups, if appropriate in combination with
hydr oxyl groups; PF 0000054414 12 (c) hydroxyl groups in conbination with
nono- or pol yERi nBYHPEAEEUPE N GRinkiRatgn wéwpnomf@wawwg@r@uas.dww #deast

properties; (dle RABENKonIhQUPSiOProbbgiks: al kali netal or their alkaline
earth metal salts; 5 (e) sulfonic acid groups or their alkali metal or

al kaline earth netal salts; (f) polyoxy-C2- to -C4-al kyl ene groups which are

term nated byd)ydegxyky GFRARDr thPRRRili rRétaPY HAPLIRRING RSmethlsapli ch at | east
one nitrogen atom has 'basic properties, 10 or by carbamate groups; (Q)

carboxylicSester groups; (h) noieties derived from succinic anhydride and

havi ng hydroxgagt :&ﬂfo‘?ifc £ Ngr‘%HPéérﬁ@f#/aﬁ{aliﬂ{gt?%rémgﬁﬁgeérm m%ﬁ@ga ps; and/or

(i) noieties I ned by ch reaction of substituted enols with
al dehydes and nono- or polyam nes. 20 The hydrophobi ¢ hydrocarbon radi cal

in the above te _Aaddi t v j SHIEES, -%Qwaﬁ iLity in
the fuel has g’enu&gg%a@%?%g% er%’fl_ge@u.a}]sgv\eﬁgﬁt re%f\gh%m% ron@r%@‘ #@hé | 000,
especi al |y froenddd palyaton@Q@ups.nin pdnahi & igask ofe DitregeDatom BEORasiCTyoperdiEs,
hydr ophobi ¢ h radicals, especially in conjunction with the polar
noi eti es zg) , grdés}g?ﬁﬁ%}ﬂ?teﬁgu'%?) i ncl ude pol ypropenyl, pol ybutenyl and

pol yi sobut enyl radical each hav 25 ing Mh = from 300 to 5000, especially

from 500 to 2500, i L rom 700 to 2300. Exanples of the above
groups of det @Sge% rﬂgﬁﬂ{:{e%fégé@%é ude the follow ng: Additives conprising

m)né- or polyam no groups (a) are preferably pol yal kenenono- or 30

pol yal kenepol @‘m: Hn%%ti@éﬁ@ﬂxe‘&%o&?%%%gﬁ?&@@:ld%e GAGKENRY EQ‘%’?‘@ ingS/or EﬁerLJ‘g

predom - nant i nternal doub utene or utene havi ng M
= from 3005 t oand/or amido and/or imido groups; and/or

()  moieties obtained by Mannich reaction of substituted phenols with aldehydes 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 predomi-
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 possible 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



5000. When pol ybutene or polyi sobutene having predom nantly internal double
bonds (usual ?éopﬂoqwmeta and gamma position) are used as starting
materials in the prepara- tion of the additives, a possible preparative
route is by chlorination and subsequent 35¢fni nation or by oxidation of the
doubl e bond with air or ozone to give the carbonyl or PF 0000054414 13

car boxyl conmpeRIRSYARYMBATEERFEHPSaMHSTA BT IR AR YBFENTedyRtve (v dregrmatig e fing)

condi - tions. oHeTRIEAREesUREE hBRY Br fHerankiRgici thanbé G8r SBYNIE anhBbni8 XABRI-€,
anmoni a, nmono- am nes or polyam nes, such as di nethyl am nopro

i . opyl am ne,
et hyl enedi ani HBINeFPEPAYRMINER tUch asidinaethyminaRIRyiRspiae raihiieredigmine, disthyl-

t et r aet hyl enegemiafine SricERlchesRaRsHa ¢ tét@éﬂtﬁ}!é’r%‘benénﬂﬁé%r%p&%i@( hORBRY are
described in particular in WO A-94/24231. Further qgreferred additives

conpri si ng® MoPRSERIORP YREERINE(HT daFEibeA I AYHFHERYPHO48#d¥uct s of t he
reacti on products of polyi sobutenes havi ng an average degree of

pol ynerization P of from5 to 100 with nitrogen oxides or m xtures of

ni trogen oxi dedthen Pesierreskgedives Lompesipg NkEYamnogPERrT () &Fe the erogenatian3946.

Further pref esbggctadeinkird&SioR QReUCH FPolNBahES naNifY B aléhg8uBglel®f
conpounds C obt ai nabl e from pol g}l sobut ene epoxi des by reaction Wi th am nes

and subsequenfolyeerizajign &taf Semanip 1Rt NgAgeT Oxites aikBIres eignEPasn qddes
descri bedg n_Mé)gg&gll,’ags G&C;@Qﬁm@@rmﬁg@?ﬁﬁgyg@ ves conprising nitro

groups (b), it appropariate in c Ination wth roxyl groups, are
preferably reaction products of polyisobutenes having an average degree of

pol ymeri zat i of,{ePhrdié 4B édc%@ve%%gg@ﬁsiﬁ HBrb Qe élrggp%{at) Brdink ' BRfRBu des or
m xtures 20 of nitrogen oxi des and oxygen, as described in particular in
WO é 96/ 0336 7ehipinablgiiom pEyisRnENe aRuxKies by 4eagtion Withaimitesang suhseaesrdidey

m xtures of PR AHARBhYctioh PRIt FRES alcBh&is, as described in particular in
al pha, beta-dinit roglgél sobut ene) and m xed hydroxynitropol y- 1sobutenes

(e.g. al pHa- PEro! 2B%.dr oxypol yi sobut ene). C 25 Additives conpri sing
hydr oxyl groups in conbination with nmono- or polyamno groups (c) are in
particular reaction products of polyisobutene epoxides obtainable frompoly-
i sobut ene havAdiliives epewabing nifceaiowpshidmuil gPrrepariairain awowmadiopedddydedyivn from
gg?t |t gul g?o?hgﬂ%éé? AP BRALEb10 FedBRBR prodiucRYr YaisBESendShARTE Lk Bedab @ 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).

Q 25  Additives comprising hydroxyl groups in combination with mono- or polyamino groups
(c) are in particular reaction products of polyisobutene epoxides obtainable from poly-
isobutene having preferably predominantly terminal double bonds and Mn from 300 {o

- 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 saits
(d) are preferably copolymers of C,-Cys-olefins with maleic anhydride which have a
tota! molar mass of from 500 to 20 000 and of whose carboxy! 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-



EP- A-476 485. 30 Additives conprising carboxyl groups or their alkali netal
or alkaline eBFQROGORSH44N4salts (d) are preferably copol yners of '
CZ-C40-ol efins with mal ei c anhydride which have a total nolar mass of from
500 to 20 000 and of whose carboxyl gr oupsygonme or all have been converted
to the alkali nmetal or al kaline earth netal salts and any remai nder of 35

the carboxyl YPEFH8 PREISUIGEERY EPASPES! S vwidh asidiivppserve Maiiy Horrevenivalve
addi tives ar eseht sebF: a&p%}pgéﬂiéﬁcrﬂa@d n?'ll\!@-ﬁcb?/dﬁ 1%%61\%%&3%%09&15/ ggu@te@917co$é]-5

Such additives serve mainl prevent valve seat wear and can,

described in wtmnawrrm@%na%rﬁéﬁ@femwhr?@ H%é'&o)bﬁf%‘@rﬁm%?%‘aftﬁ?%@twft h
customary fuejmggsergents such as poly(iso)butene anmines or polyether

am nes. 5 Additives conprising sulfonic acid groups or their alkali netal or
al kal i ne @arth netal salts (e) are preferably alkali metal or alkaline

earth metal Sﬁddrtﬁlegfco%riéih?%blf&% 598 Yedups orrﬁreﬁ- aliéh HaSICriA@nd Badftul ar
I n EP-A-639 632. Such ives serve mainly to pre- vent valve seat wear

and can be us¥ds &hainPeiealy Jralimelsimsiataine aam Metal galtoefanyatkyl sulfagepc-
det ergents SUrfJﬂe ag d%%ka(tﬁéosrﬁ)pQchﬁ%?uﬁ@ %@ésg)észo@hxﬁbhﬁﬁ marﬁﬂ)dtb r €S

conpri sing pol yoxy- C2- kylene noieties (f) are pre era ol yethers or
poI yet her ami W@EVEWﬁ %‘?ﬁtd‘r‘eéir 8bt aambe MechgdveatagePesy trrccmbmat@n@ﬁ QUSICARASY s,

C1. oo al byl el nanansrotr B el e B MO s 1 10 30 mol of

et hyl ene oxrde and/ or propylene oxi de and/or Dbutyl ene oxide per hydroxyl

group or cﬂN@HQOF?x srn? Bolkg%-éa& nn%leh@?n&?&le\éqg]% gre"?éFbE'lg%olyQ%ers or

subsequent re uctive a nia, nonoa
Such pr oduct sPotedhal @stnesowbich arepahtainakie Y reactiBPoACa 10 Cecrslkarms /%3550@25

EP- A- 700 985 a?ﬁ‘érire!j@TsAmo‘ﬁoe’z;drAClz Sag alky n@sa@e—C%g-aR?llcgﬁ&ilﬁéﬁols%\"@h Lqyr.oduct s

al so 20 have carrier properties. “Typi cal exanple ese are
tri decandld bmlweaoleywth faam "tte 38 cecl ebethplene vyide @ag/or prapieng lopide moH/or

but oxyl at es apgd, B0l ylieo éFHéBFngP%BB;EXr %F\%igg&ﬁb af, APIEYaaL BFtnaNdakre the

correspondlng reactlon
amines, by subsequent reduclive amination with ammonia, monoamines or poly-

amines. Such products are described in particular in EP-A-310 875, EP-A-356 725,
EP-A-700 985 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, isononyiphenol butoxylates and polyisobutenol buioxylates and
propoxylates and also the corresponding reaction products with ammonia.

Additives comprising carboxylic ester groups (g) are preferably esters of mono-, di- or
Q 25 tricarboxylic acids with long-chain alkanols or polyols, in particular those having a mini-
mum viscosity of 2 mm?/s at 100‘fC, 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 alcchols or ester polyols are iong-chain representatives having, for
example, from 6 {o 24 carbon atoms. Typical representatives of the esters are adi-
30 pates, phthalates, isophthalates, terephthalates and trimellitates of isooctanol, of
isononanol, of isodecahoi and of isotridecanol. Such products also have carrier oil

properties.

Additives comprising moieties derived from succinic anhydride and having hydroxyi

35 and/or amino and/or amido and/or imido groups (h) are preferably corresponding
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anhydri de which are obtainable by reacting conventional or highly reactive

pol yi sobut ene having Mh = from 300 to 5000 with naleic anhydride by a

thermal rout eA@EianésacdnHkﬁtsﬁ-@ Bbiehied stained M* SRPHICAREactiBAof senitifited pirRIsSFith
attaches to derjivatives with aliphatic am nes such as ethyl enediamne, 5
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m)no- or poI am nes such as eth enedi am ne, diethylenetriam'n

triéthyl enet L SPaiAT e CobEBLT P R EBRITDRMPTENBING MIE I A PGPS ne.

The polyi SObUﬁp@Mécbﬁ%étMéﬁHf@ﬁbﬁé@ﬂ%SﬂeﬁaibeﬁtlﬁBhﬁﬁ:@lﬁr ingepusegdl paal  or highly
reactl ve ﬁ)ol yi sobut ene havi ng Vvh from 300 to 5000. Such

"pol yi sobli® ene- Manni ch bases” are described in particular in EP-A 831 141.

15 For a norefggyf e?ﬁ'lo?@pl‘dz%fsb@ehhl%h 8f tht B8R flhdl BRIt dadfidlihyigausist Rirdred
individually, refer- ence is explicitly made here to the di scl osures of the

abovenent i one@Ngs s 6xPligitly e bergda 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 components 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 oil” {(vacuum distillate cut having a boiling range of from

30  about 360 to 500°C, obtainable from natural mineral oil which-has been catalyticaliy
hydrogenated under high pressure and isomerized and also deparaffinized). Likewise

suitable are mixtures of abovementioned mineral carrier oils.
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reactl ng C2- C60- "al kanol s, kanedi ol s, nono-
g’cz C30- al kNO4eH RieRrylens omande{w%%?'aﬁ it ReTdIYE Q! @Pumoa@!n@ﬂrawé@aﬁs

from1l t tr?é)cégél of ¥he séli?éth@r@ﬁmﬁéé dfy, subSEleRt reBlERY a@ﬁﬁaﬁaﬁ With aneiopla,
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pol yet her'fam me&oarwye%gib@@xﬂi@ﬁ@s r%@b@!"?%iseﬁf? ﬁamr&@dm patigaoRi a, 15

monoam nes_or Fﬁ%-yﬁﬁ@f@%P -R168 TQBO@M%@Q% &lﬁﬁQSlAl@%'/'?'M@alfér'&Hh’éfe [0
EP- A-310 875, EP-A-356 725, EP-A- 5 and US-A-4 416. For exanpl e,
t he polyether amines used may be poly-Cz-Ce-aIkerne oxide amlnes or functional

derivatives thereof. Typical examples thereof are tridecanol butoxylates or isofridecanol
butoxylates, isononylphenol butoxylates and also polyiscbutenol butoxylates and
20 propoxylates, and also the conesponding reaction products with ammeonia.

Examples of carboxylic esters of long-chain alkancls 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-

C 25 matic acids; suitable ester alcohols or polyols are in particular long-chain representa-
tives having, for example, from 6 1o 24 carbon atoms. Typical representatives of the
esters are adipates, phthalates, isophthalates, terephthalates and trimeliitates of isooc-
tanol, isononanol, isodecanol and isotridecanol, for example di-(n- or isotridecy!) phtha-
late.

30
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 explic-

itly incorporated herein by way of reference.
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A-10 .102 913. urther custonmary a es are ’corrosion Inhrbitors, for
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corrosion protection Poxi s or sta
phenylpropionic acid; demulsifiers; an’ustats meta[locenes such as ferrocene; methyl-

cyclopentadienylmanganese fricarbonyl; lubricify additives such as certain fatty acids,
alkenylsuccinic 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 Ullmann's Encyclopedia of Industrial
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addi tive conpegd L fic g&q xq'd?%et%asrohﬁe fu%V%%?Qﬂbrf%l@ f1H|to sp@a)vomme

conventional gasoli escrib for exanp
Encycl opedi a ©f exararle frioru$0 W%QE@QWH@WF‘WW%&W@ 3%t0 ‘fﬂ"h bEeyolurgnd he Vol une

Al6, p. TP i §ulfu;r@5r?fef"i\rcﬁ i ié%oﬁ'ﬁéaﬁ.tef R iorEirhbiZ] g 2dh %ﬁ@ggi[nw wei? ene and
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content of the gaso I ne , ppm y wei ght
for exanffl e $enzans conjeniBy upderbiybivedigne, fooexampiedrem Q. 'étqd)@%lpw%ymmhght

I n addi tion, % ent of
up o 50% by "G OB 10U RPN ang BF o AR ConBRLBY ] B e
from7 to 18%diyme.dgbuenample up to 10% by welght or from 1.0 {o 2.7% by weight, in particular

from 1.2 to 2.0% by weight.

20  Examples of such gasoline fuels are in particular those which simultaneously 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.
Exampies 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.



15 benzene content of up to 5% by vol une, for exanple fromO0.5 to 1. 0% by
vol ume, in paPFit8APeF44tAom 0.6 to 0.9% by vol ume, and/or an oxygen content
of up to 25% by volune, for exanple up to 10% by weight, or from1.0 to
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30 The maxi mum sunmmer vapor pressure of gasoline fuel is typically 70
kPa, in par- ticular 60 kPa (each at 37C). The RON of the gasoline fuel is
general ly fr hhgs-MON i s
from®65 to 9%%@%@%8’@%2@%8%1& tgegrgge;ap %g?ﬁﬁg%rrg%tfﬁmd@ girzge,h g‘?'er m ned
by customary nethods (DIN EN 228). Exanples of |ubricants which can be

addi tized,dn Ohfdantechh the invention 5 include oils and greases for
vehi cl es or d%e—um'rrr‘rr particul ar engine oils, gearbox oils and
turbine oils of customary corrp05| tion and specification. The invention wl|
now be il ust | ; I 2 10
Experi ment al ‘5 i’t Faotlr\])& re élrag}["'}?bég)a%}%nﬂfg p%fy: Etegrggltn?%@?lg?aéﬁg@rﬁg%butene
amf{ne fornul aimpmveldwlnudgaomtrrpr oved cl oud poi nt. 15 Pol yi sobut ene ami ne
(PI'BA) prepared according to EP-A-O 244 616 is adm xed with MHAGOL Min

the PIBA/solvent mxing ratio specified there in Exanple 1 (62.5:37.5
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 6B.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:

C 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 formuiation having

improved low temperature properties.
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pol yi sobut'ene used is a highly reactive polyi sobutene according to DE-A-
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The improved polyisobutene amine prepared in this way (“novel PIBA”, PIBA fraction
15  65% by weight) was compared with a known PIBA formulation (“oid 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
Oid PIBA Novel PIBA
Pour point -30°C -33°C
Storage stability at
-10°C Clear, fluid Clear, fiuid
C -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
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nificant inpEeysdddalssi N the storage stability. PF 0000054414 22 W claim
1. A polyal kene amne fornulation, compyising at |east one pol yal kene am ne
in a solvent, wherein the solvent is selected frommxtures of 5 S1) at"

| east one n- or iso0-Cl0-Cl4 paraffin, and S2) at |east one Cl0-Cl4

napht hene; \aQ erein S1 and S2 are present in a mxing ratio of from 10: 90
to 90:10. 2. e fornmulation according to claim1, wherein the polyal kene
noi ety of the 10 pol yal kene am ne is the polynerization product of identical
or different., <A paiyghkene ammerfomnulaticenccoreprisi’s 0eadt ehe polyatkene aginesin aThe
formul ati on accgdindvieteip!tRé Bdident 188184180 1rHR MRl kene has a nunber -

aver age _nol ecul { V%ﬁl ht M of. frco%about f.200dto 10 000. 15 4. The -
for mul afi on acc®HA 8% MaPnPS - 4% e AT pol yal kene is derived from

i so- butene or %) at sgsteenCo-Grenepithens;xt ure. 5. The fornul ation according
to claim4, wheiriwvhdréif PIOANBEXaREpresSerd P8 Mikie Ritoad fom2f:6FtdD0: 16 The
formul ati on according to any of the preceding clains, wherein the pol yal kene
amne is a £ol yi sobut ene ani ne (PIBA) which is derived froma polyi sobutene
havi ng at |2astThefernpylationeaqeerdiramoriiaifr b pdersie the golyalijenermeietyi ths

Vi Iny! i dgne doubpatydnesr@saraihe & thkgasinefidatian ﬁﬁbdthlﬁi@&ﬁien@déaé gﬂgwrbmmtrﬁ@at-f b)

pol yi sobut ene p LA : at | east o by weight o

i sobut ene uni ts&laﬁggigé%%%gjd?%%%@gw&%ﬁﬁm?%e range from1.05 to 7. 7. The
formul ati on according to any of clainms 1 to 5, wherein the pol yal kene am ne
i s the reaa.i omherfochudationf aczoming/ @l deme2, whisheim thegpalyutkenk: Hasea fiuphbeowi ng

general for-  juerage molecular weight Mn of from about 200 to 10 000.
15
4. The formulation according to claim 3, wherein the polyalkene is derived from iso-
butene or an isobutenic monomer mixture.

5. The formulation according to claim 4, wherein the polyalkene is a polyisobutene
20 (PIB).

6. The formulation according to any of the preceding claims, wherein the polyalkene
amine is a polyisobutene amine (PIBA) which is derived from a polyisobutene
having at least one of the following properties:

25
a) fraction of vinylidene double bonds of at least 70 mol%, based
on palyisobutene,;
b) polyisobutene polymer structure composed of at least 85% by
weight of isobutene units;
30 ¢)  polydispersity in the range from 1.05to 7.

7.  The formulation according to any of claims 1 to 5, wherein the polyalkene amine
is the reaction product of a polyalkene with an amine of the foliowing general for-
mula |

35
HNR'R? (n
where

R' and R? are each independently H, a C;-Cg-alkyl, C.-Cg-alkenyl, C4-Cg-
40 cycloalkyl, C4-C.g-alkylaryl, hydroxy-C,-Cig-alkyl, poly(oxyalkyl), polyalkylene



mula | 35 HNR R2 @){5 where R1 and R2 are each independently H, a

C -C 8-al kyIP,F 0890 4414, kenyl, C4-CIS- #9 cycl oal kyl, C1-C18-al kyl aryl,

hydr oxy-d - C, 8-al kyl, pol y(oxyal kyl), polyal kyl ene PF 0000054414 23

pol yam ne or a poI yaI kyl ene imne radical; or, together with the nitrogen
atomto which th are bonded, areaheteroc lic rin 8. .The fornul ation
according to an90é5¥mlﬂea‘?rr?sp%y%”8”@e s r@rigat Hé%ﬂ%ﬁrd@%&h?é“t’i"ﬁ@” AP et i on
product of the Wy,dthﬁ@;g@élmjnld@@ AOG R8Iy r eductive am nation of
reactive PIB. 9. The formnul ation according to any of the preceding clains,

wherein the solvent is the process solvent of the hydrofornylation and
subsequent Beduthe feemalationtcamding (o afy efedaims vido Bl Bheredh the FFBB used fathat i on

conpri sifg Pl BArddtién Bio?éihla'trcﬁtﬁ@ﬁ}Hrbt%krﬂQa@orﬁﬁd’ﬁIb%e@t?erﬁ?‘édd&% atihagdribim 1,
wherein PIBA is %rqta P[ﬁ‘ll n a fraction of at |east about 63% by weight,

based on the tof t of the mxture. 15 11. A fuel or lubricant
conposition conprising, in a mgjority of a fuel or lubricant, an anount,

effective ag anTla@lwrmureﬁon aéc@dthwyrhp@ﬂtﬁ@p@@é@ﬁh gicRins, QuiERin @e SdNRerpiseced-

1625 5" aaale o gt ol ALHAE Bl RSB e afLAER * *°

addi ti vl for prphfﬁﬁﬁ@’el?i@s 25 13. The use according to claim12 as an
addi tive for inproving the. intake system cleaning action of a gasoline

el 1 A 208 Pl Yo RARASEEATRE ETbAth 20T 8Re AOEAIHL BYubheBny ©f
coadditi ve. 30 inclaim wherem PiBAis present in a fraction of at least about 63% by weight,

based on the total weight of the mixture,
15 ,
11. A fuel or lubricant composition comprising, in a majority of a fuel or lubricant, an
amount, effective as an additive, of a formulation according to any of the preced-
ing claims.

20 12. The use of a formulation according to any of claims 1 to 10

a) as an additive for fuel or lubricant compositions, or
b)  as an additive for printing inks.

25 13. The use according to claim 12 as an additive for improving the intake system-
cleaning action of a gasoline fuel.

14. An additive package comprising a formulation according to any of claims 1 to 10,
if appropriate in combination with at least one further coadditive.

30
15. The use of a solvent mixture of 51 and S2 ags defined in claim 1 for improving the

low temperature performance of PIBA.

16. A process for preparing a polyalkene amine formulation according to any of
35 claims 1 to 10, wherein
a) a polyalkene as defined in any of claims 2 to 6 is dissolved in a
solvent as defined in claim 1;
b) the solution is hydroformylated in @ manner known per se in the
presence of CO and H,; and



15. The use Qf vent mxture of Si and S2 as defined in claim!| for
i nproving t 00?8@?‘{4(;%& ature perfornmpypce of PIBA 16. A process for

preparing a pol yal kene am ne formul ati on according to any of 35 clains 1 to
10, wherein a) a polyal kene as defined in any of clains 2 to 6 is dissolved

in a solvent as defined in,.claim1l; b) the solution i roforpylated in a
manner known per se in cghe%fﬁf%séjémwgé’ngpr?%%'ﬁc?wteﬁHBS‘?{E}@%W%%%[‘M_ C)
the resulting oxo product id®tiongingiecRiessngerct BY grnpepidhe agovotermdlatimons in

t he presence of an am ne ofclifme7.above fornmula | in claim7. 5 17. The

process according to claim16, wherein a solution is preferred in stage a)

whose solvent fraction is at nost 40% by wei ght based on the total weight of
the sol%tidh The process according to claim 16, wherein a solution is preferred in stage a)

whose solvent fraction is at most 40% by weight based on the total weight of the
solution.



