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Ofs the.succinimdes, nost preferred are those forned by use as one of the
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acyl ati ng agent in which the hydEPdh469309BIbst it uent contains an average of
at |east 40 carbon atons. A preferred category of such acylating agents IS
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functions of the succinig group can enter into acylation reactions. One of
the unsatisfied val encesjjin the grouping 25 [err] 30 of Fornula | forms a
carhon-t o- car bon. bggpd—wi gh—a garbon atomin the substituent group. Wile

ot ér ,such unsati sLi ed val ence may be satisfied by posmwiaarrbond with the
sanme or different pubstituent group, all but the said one such valence is
usual |y satisfied @§,a~h@drogRh atom The succinic groups of the succinic
acylating agents will notmally correspond to the fornula 35 [err] 40
Formula |1 45 wherein FRand R are each independently selected fromthe
group«4onsisting of -OH, -d, -OR" (R'" = lower alkyl), and when taken

t oget her wheliraR dndR’ ager each in@@pendenily sblbxded fevint the groupsoendisting o i, i-Cli ORY(ROUP ldwser a
succi ni calghgrdrwhae tagerotopethehl R abdhB' greic € nilrc thg riatienpease the ssugrinict groupl iara smicairdd ni C
acyl at i ngnhedyide grone &l thecucdne dréups BcanpmrticWartsuccinigyacgating lsgent eed getrbe theRamb.dunbl vy,
t he succihey eande gasameiPreferablys the sysoinid gtoupsrdlt earrpspond t Faxinulg (A or Fangla [IB) (B) 50
55 4 %o

ent tﬁ)e ¢ ggl |§

65



ER 0 460 309 B1 [err] (A) : (B) or m xtures of

111 (A and 111 (B). Production of substituted succinic acylati ng agents
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Corrpany) d'f)'t ‘E’ﬁfe Wt jopbaut 6). Tiupirave, e %W@eﬂaW%SPmﬂﬁﬂfu‘H?"é'"%f"e leng teramiessj es

Cype 0?55p8Py'am @'"?Eﬁf? W;g g?ex gxag‘?a PW e ﬂﬁ%%ﬁ?d %?nd
OXIm S 1©
o

10 to 50 \;\% merclaptarg allaﬂ%av{gu s of
percent ¢ Slgétﬁyle% Y},X %ﬁ] é ‘?ﬁ’ﬁﬁ {(ﬁ a@ rﬁlb%Q s (?3 pahyf?
consi st i né Ssentiarty of ye ene po yam nes, especial 1y 5 mx ure 5

havi ng an overall average conposition a rOX|nat|ng t hat of polyethylene
pent am ne or a m xture having an overal average conposition approxi mating
that of polyethylene tetram ne. Another useful mixture has an



overal |. average conposition approximating that of polyethyl ene hexam ne. In
this connection, the terns "polyal kyl ene” and "pol yet hyl ene", when utilized
in conjunction with such terns as 'BPd) 48080881, "tetram ne", "pentan ne",
“hexami ne", etc., denote that some of the adj acent nitrogen atons in the
product 10 mxture are o ned b a S|n | e aIk Iene ou V\/nereas ot her

adj acent n""P" e azﬁ'ﬁ

gpPPcteﬁ%uc ﬂﬂﬂcta -s dro arl r mlﬁ}s to

groups ther percen ac ?i( (Sfjl(; olgegiﬁﬁe? rf F r,l;ierc;[en %:'g‘f olyamines
pi per azi nyl, a%F ; st.i §I/ 5 93 L Hpcurd @)
[er,r\] (b:) in | at t e having an

palyet hyl gRgn Ta@érig%@oﬂﬁosut-bﬂ‘ﬁ&d?&* turibsthét o‘f pSW teﬁann@%{.th& '?xséfnﬁ rﬂl Qg
tetram ne §JorW avékiHe QRmBstidR SpHSimdiRy lybthyldN8 | Hekhnie) fnl this cs&.@waﬁlqm Brrhs
and (b) havgiyhikse" eah@wpamymh@umexpamn iNDdoRGrelich, wity GliénC t&r@grra@n%wmw)
and (d) haveraiingr, "pénbriremeheka@res otf.Cdendi tHRE4bMR of M8 Bkij&cwf InitrGgeh QBB MRS prodykt
has fi veo einlxilecaiejoBsdbiPS sifil alkyRhegrohpewherblisGther iadijademtanit@ben\aont¥l it thel pRAGHD MixaireN S
from 10 t oarbGoinedi kyhtivo ptkylerengrouph ticsbabp doreimp . yaljc éoniibulatign, i.e., ® subskitiithe pip@rhzidyhem
-- and fr ostugidret er Bamplei thfoliquing eréridre affcompavpdsnents (c), (d) or (e) -- or any
two or all tr ed2Bf- CeltherNH - C2Hy - NH - &2thoINHet hyl ene tetram ne suitable for use
in the pract(P)se of this invention. Small anounts of |ower and/or higher
nmol ecul & wei ght species may of course be present in the 50 m xture. Anbng
the especially preferred enbdijNrent@Hyj ‘H’NS‘IWH dHare formation of a
succi ni m de product by: 1) use of a m xturk of pol yal kyl ene pol yani nes
(10-50% acyclic; 90-50% cyclic) having an Cplby ot | nposi tion approxi mating
t hat of lpol yal kyI ene pentam ne and further characterised by containing on a
5 wel ght( )baS| s: a) from2 to 10% of pol yal kyl ene tetram nes; b) from 60
to 85% of pofyal kyl ene pentami nes; c) from 10 to 20% of pol yal kyI ene-
hexam nes; and 9 EP 0 460 309 Bl d) u to 10%Iower and/ or hi gher

anal ogs of the f or egoi ng e, of P a ne pol yam nes
(10-50%aacyclic; 90-50% Egél | c§2ﬁ&w ?15 gbﬁrﬁosﬁﬁ%n appr oxi mati ng
t hat of polyal kyI ene pentanmine and furth 2 &haracterl sed by containing on a
wei ght basis: 5 a) at |least 30% of the cyclic isonmer depicted as NN =
N-N-N b) at ()east 10% of the cyclic isomer depicted as 10 N= NNNNc) at
| east 2% of the acyclic branched isonmer depicted as 15 [err] 20 and d) at

| east 5% of the acyclic linear isomer depicted as NNN-N-N-N

C,H
et i N
23
35
(e)
- CH,CH CH,CH
. 2 CHyCH,
N N >N - cu,cH, - N, ° “>w
“ CH,CH, CH,CHS

is termed herein a "polyethylene tetramine” inasmuch as its overall composition is that of a tetramine (four
amino groups per molecule) in which acyclic components (a) and (b) have three ethylene groups per
45 molecule, cyclic components (c) and (d) have four ethylene groups per molecule, and cyclic component (e)
has five ethylene groups per molecule. Thus, if the above mixture contains from 10 to 50 weight percent of
components (a) and (b) -- or either of them -- and from 90 to 50 weight percent of components (c), {d) or ()
-~ or any two or all three of them - it is a polyethylene tetramine suitable for use in the practise of this
invention. Small amounts of lower and/or higher molecular weight species may of course be present in the
50 mixture. )
Among the especially preferred embodiments of this invention are formation of a succinimide product
by:
1) use of a mixture of polyalkylene polyamines (10-50% acyclic; 90-50% cyclic) having an overall
composition approximating that of polyalkylene pentamme and further characterised by containing on a
55 weight basis:
a) from 2 to 10% of polyalkylene tetramines;
b) from 60 to 85% of polyalkylene pentamines;
c) from 10 to 20% of polyalkylene hexamines; and



25 3) use of a mxture of polyal kyl ene pol yam nes (10-50% acyclic; 90-50%
cyclic) having an overall conposition approximting that of polyal kyl ene
tetranmine and further characteris&R 0460309 ni ng on a wei ght basis: a) at

| east 5% i near acyclic al kyI ene pol yam nes; b) at least 10%

br anched acycl ic al kyl ene p am nes; .and c at I east 60% cyclic al kyl ene
pol yani nes. F’J§ &0% °""8”H‘F F'° o e ‘Eg) | 0% acyal i c;
90- 50% cycl? a%"ﬂ rﬁr?f ﬁgqfﬁ c'él'?fiq m':novor:aa
pol yal kyl er?@ ?’é?ﬁp é'mgfllnﬁ ‘r’%‘? "§rp§’3 %'P?g ‘(’:3?? Q1 NG on aowe
basis: 35 oFRSk cﬁ’é)ns@n%fr gyclic i sorrer depicted as N-N = N— N

b) \a I'east E%o?t%ﬁe cyclic |so(rjref{¥%3ep| cted as 40 N= NNNc) at |east
10% of the aqyqy LGy hygagched isomer depicted as 45 -

[err] 50 and d) at |east 5% of the acyclic linear isoner depicted as

N- N-N-N 55 | ) dtlastabds e ihs Eytlic sehyr 8§piiiddaki ons depicted in 2) and 4) above,
the " 14" (whether horizontal or vertical) represents an al kyl ene group
each of whi ch €ontniMsNup to 6 carbon atons, preferably from2 to 4 carbon
atons, and nost preferably is the ethyl ene (dinethylene) group, i.e., the
[err] group. cSitier$tapd of thetabyslicli@anchedbgdmer dep0te@89 Bl = " represents a pair of
such al kyl ene groups each having up to 6 carbon atons and preferably having
from2™o 4 carbon atonms each. In the nost preferred cases, the " ="
represents a pair of ethylene (di mdt iy Nerre N gr Yups, each haV| ng the formul a
-CH2CH2-. As is indicated by the st ructjur al representations presented
above both of the al kyl ene groups in the cyclic structure depicted as " =
extend between the 5 sane pair of proximate nitrogen atons. In the above
de\zﬁ/ctl ons, Qp{cdr ogen atons satisfying the trivalent character of the
nitrogen atomstaeragst)uo&ﬂggg e idmerdeEited as ~ |S ethylene and = "is a
pair of ethylene groups, %ﬁccﬁ'epl ctiron etle\’F: N- N- N is asinplified
version of tRepOGONLa 10 [err] 15 Also suitable are aliphatic polyam nes.
contaigi ng one or nore ether oxygen atons and/or one or nore hydroxyl-
groups in thesdret eGikiste oMplivanyRie blyanres QuE5080 bdaNE BE50% feydiBEndvii§ @n roddrar r ed
t o above arcompdshion spprdxintating. that1vf plvakgiei BtrantindCdna fi@ther, chamadter36d Yy Bantaingaoni ang
at | east orwigarbasigry am no group and an average of .at 20 |east three am no
ni trogen at onkat isast 5Pidinean beyelid akylesepolyeminesed i n form ng the succi ni m de
utilised in bhaleestdd%ibsactefl atyieicsalkylanespelyrmines; frdoduct m xtures known in the
trade as "tr ckatlepst€0fe cydlic pliridna@olyaminegt r aet hyl ene pent am ne", and

" pent aet hyl4vee Reg amiktyre of peiwalkylgae pplyastines (EHR0% AcYElsy A9-PiRYe (cuelic) having gp overall
preferred SAReISHPHARPEOXTEHNG that of pelvaiylare tetaingr and {grier ehgrasitriseth bneMEiNNgids of
t he hydr oc% igibstituted succi n| ¢ acylating agent to pol yam ne reactant
ranges® ro Ippst $0% pf g, cyelic,igamey; depiipd a %/ and preferably fromabout 1.5 : 1
to about 3 é H\Eiﬁa ,|C Acylating Agent A wide variety of dibasic acylating
agents can b W with the basic ni t rogen-contai ni ng ashl ess 30

es\t\grar sant (g’t‘g‘eﬂaﬁ?ﬁ%ﬂt% E‘}cﬁ&%rﬁ@@%‘;&% reaction product, succinic acid

agade react
N=N-N-N

c) at least 10% of the acyclic branched isomer depicted as

N-N-N

|
N

50
and
d) at least 5% of the acyclic linear isomer depicted as

N-N-N-N
55
In the structural representations depicted in 2) and 4) above, the " - " (whether horizontal or vertical)
represents an alkylene group each of which contains up to 6 carbon atoms, preferably from 2 to 4 carbon
atoms, and most preferably is the ethylene (dimethylene) group, i.e., the -CH2CHz- group. Similarly, the "

i0



above. The principal requirenent is that such acyl ating agent contain at
nost 8 carbon atons in the nolecule, and preferably up to 6 carbon atons in
the nol ecul e. The nost preferred aEpie480899BJents for use in reaction (i)
contain 4 carbon atons in the nolecule. Thus use can be nmade of di basi c

aci ds and anhydrides, ester and acyl halides thereof V\hl h cont atosn
of up to 8=carepEsens A ‘?frf“‘iwyl?b‘? @Bﬂﬂsé’a@sha" DR rr%

9Py
esteri fyi nfom2cieHof b°"AF?6‘ﬁ 8’ " sere a
Fover oy e et e g%a{i palfah fou f:tf
al kyl - subsf"’eﬁﬁ‘tegﬁb%’ﬁcb(? !1 q“(’i'gs " Iu iR pimelic acid, eric

acid,, and P ’1"“ te " ’
conti <ex.s: it ﬁ”"ﬁ’% N 30 18 s

atons in hgeq, ,g,on ,rt @,,rn{ug are maleic acid, rral el ¢ anhydride, fumaric
acid and rral i aci d.  Host preferred is maleic anhydrr de. 40 Bor on Conpounds
The ot hgp reactant(s) v/meéh whi ch the basi c nrtrogen cont ai ni ng di sper sant
is reacted either befor q i on th the above

n c%%ﬁlt éﬁa&&%f bordn 45

di basi ¢ acyl ati ng ag&® ?@ gg

conpounds capabl e of intro2ut2ng boron- contalnlng species into the ashl ess
di spersant undergoi ng such reaction. Any boron conpound, organic or

i norganire, capabl e of undergoing such reaction can thus be used,
Accordingly, Alsvesuitable drcalivhaie pelyamings KortainiioPam PLMYe HSf ‘E‘Yﬂ?ﬂéﬁﬁ‘aé" OPhE MU} on
aci ds, and hydiexybgrpups imste deciecul. ixiyrgs Hfg"af"l‘tﬁlpf‘"y?f%ﬁsaﬂ’é'? tvtﬁ/ﬁ °E,‘%ﬂ to Q‘é?n?’?: also

boron conpdtifBe i ncl ude esters of bor o LAALE of
esters, met aHbP&'tcé"eeg‘F'@P? i Rl l“%h vgpeqlge ed}?segi ke %&f@l’%ﬁnﬁ:ﬁi‘f gte% ttlte

| ke/ THAs 'eaﬁfstB'G girogs,

aci ds such pé?%"sﬁlgg és 'SEZ: Egﬁf Kepmevof gﬁot r{wr. ot R

pyroboric E!“for P} mr i fide ﬁmdeS it the [P dfe: of His indhflort fnble P4HBS01 e
*i'tg’t u I? deflati

esters wit Bsti %W ager 1B Py it Wactaft rnges it BERIPT : 1 Rlbanal:,
propanol , gjlf,om peut 3.:1€ pentanol s, the hexanols, the

octanols the 5%canols ethylene gl ycol, propyl ene glycol and t he i ke, and
boron oxi d%agym%ﬁ @ ton oxi de and boron oxi de hydrate. The preferred
boron react@ant 1s boric acid, sonetinmes referred to 55 as orthoboric acid.
Al so sui t abl ea aide vadidky bf dmsuaraeaatmgahdeytls cho b xdacted witrdihb basimuitragamicontaining ashless

di bor anegandispasartidigt, smainiminephaies reactionl proguty swichigracid esteramide elsd inothe tegetion oir(ils .
EP 0 460 3GSBovBlTheeprintipd equiverakint isothat such eaylatigcadentgconteia ot anosig®icprgorn  atams jrols,
any t enper andscae,ahd phierbly tihte Gchation aiog ia shetmainggle.) The me prefarrediacy lginapRNts 18 ype
reaction ra esaction (beoniaied. cadodiatemsiin yhe mpjeculge !‘Lﬁtqsor?a't be Mafe §f glbrsiterddstdrg
basic nit ro’gmﬂdes eston gag ?ﬂvh@"‘&ﬁ'géﬂ"é‘a*ﬁ‘th @B‘é‘f‘@'rf%!ﬁ“é-’tﬁ ”P.>F° %ﬁ%’ﬁﬂ"qﬂtf’gi hea[?fﬂfacf' e
di basi ¢ %’th’XﬁW' athoa igtoms of aneptpritying @leshol+Asen § @

t étfbgtft% cq_qmaod sycgl nhyqr \éhs? ut?ggu&:{; i% utarlc
ngr Lrglr H{ pé’F’Poﬁ‘"ﬁ‘éB agid, % g‘;a; Ild?s anJ\ s@ersy Which 33

Mougver| S4ngh o i o A i qgtt T
“dési rabI G AhydR MHMENE 3TRS B8 conduc re ence or absence

of an anci | t or liqui d reaction medi um such as a mneral

| ubricati ngég.rﬁ)b—o%—sgﬁnvent If the reaction is conducted in the absence of

an ancillary $QlotRPlea@intd)Riith whitiP@e basléGhirobdh-cditbifhd dspardshe @ réadtell Bithef A4, idGring

product on 4 QiEbdRbht Mreadtion With theasole Sibasiclabyldtig sgonely atbbren Eonhdlindpor @kied ofi bron n

t he for msofcompsimdy iphistebs ifRkiltingoronidortdidiig padissristo dtiel ashibsd dispersant sndegripgsuch| e

with a | ubrrb&@dnl AGy Bérbn baspukl ogknic GUinbrgdnice capabbly ehtndergbisg suth Ireadiion can thus be

| ubri cat i ngused. Ascohitigiynape @anvhesromipiot sucl iMGSFMicborbd Sympplind? a5 theboron pgidsi and 4| bprog

to 12 cent iekek ésludiogSthyir ttdratesr Typicalviirgahic tbbren pemaeunds inclugde, peidrs pirkioron epifie sugh as

0i |'s such abe Gthblweste ested) mikabaratepstdss biaeratp geter.utobric pcit pdqra apciye likpsThug, igg can

t ypes . of sol Hermasiatof sugh ednpopngs es. dar exdmplecbaronpsids sush as EHC'stOQ%ﬁ?%ﬁ"ebmc acid,

| ubri cant s Metebotgiacisg PYseRoy@adids psers Bfsch agids| sughy ag gnoneydi- 1"F|é'"?’9 ic esiarsith

m neral oi |hagpg! {CAEeN Foms, e+ Betranakettanpls p’%ﬁa ol. {0 @p@ﬂ A ‘I'tﬁmtsg] oot ?% such

appl i cat i o\rjﬁ?;x;:ggam estaaln e %Fﬁ"ﬂ'stem ﬁ)(;rf’?ﬁll%fé)e f 9"9? ﬁf 12 aj! ﬁmetlmes
reactants I

basi c- ni & o%e‘t’i‘h?:b(?ﬁ‘t ‘:Iﬂ‘ﬁrA Stﬂrﬂ boron"r'es' r| ncl p d' eatmh'g addition
content of BIEPESHM rnggyen ere|n |mal propor- 20 trons may, in
sonme cases, be best defined by perform ng a few pil ot experinents.

General |y speaki ng, however, the dibasic acylating agent is enployed in
anounts ranging fromabout 0.01 to about 0.5 noles per average equival ent
of nitrogen in the initial ashless dispet‘sant(s), with the proviso that the
resul tant product contains at |east 0.05 equival ent of basic nitrogen.
Preferably the anount of dibasic acylating agent enployed ranges from about
0. 02 to about 0 3 nol es _per average equi val ent of nrtrogen |n the |n|t|al

~ - I T o T - g " Y . o

red to



di basi ¢ acyl ati ng agent such that the total nole ratio of (a) dibasic

acyl ating agent plus (b) the aliphatic hydrocarbyl substituted succinic
acyl ating agent used in form ng tER0i48080%B1succi nimde falls in the range
of froml1l.5to 3.5 noles of (a) and (b) per nole of polyam ne, nore
preferably 1.6 to 2.8 noles of (a) and (b) 30 per nole of polyam ne, and
most pr efReectioh gonfliionst 0 2. 2 nol es of (a) and (b) per m)le of poI yam ne. Here
again, departures from such proportions

ef fi caci ous!n §eneustng 'P%LP&P"OB _any fpmp p‘é c?on &) 'gg par @t
amount s (ERpCleRy {?Fﬁ' ’b 2 l??’t i §§ o " l,g izl F@:E\b

8b| §prielpl %8’ “é‘ °’gj 2 "*g b i % Of
bt Pi/er tar (g) 20 i B r&éﬁﬁ &ﬁon"‘l@ I| ise
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to each ot h&he pregertioascefiipa wactans wilhie sé%@’d?’\*rﬁ?\tiepﬁf'def“lﬁ" fhe PRI bas ed
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ar'vicl & tons gdkyie Serpe ﬁ (J r@ 9 a4 fe f t %ad a |rlt
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novel bor% ??eaegyy UIV 9 t Uhs IaC alt a l%rc ﬁa\ég%&
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resﬁltant
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’ ’ Yeagte g% or njor %g:hgﬁ% tre E ither b ' both of the
. 612, 1321°%" % % 4, 71 " 201 24713, 189;
, 713, 191; 4, 746 446; 4 747, 850; 4 747 963 4, 747 964; 4,747,965; and
857 214. See al so Br|t|sh Patents 1, 0%5 903 and 1, 162, 436 Uilities 20
The' novel conpositions of this invention can be used as ashl ess di spersants
in a wide variety of
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ol eagi nous fluids and as detergents or deposit reducers in
hydr ocar bonaceous fuels such as gasoline, diesel fuel, kerosene, burner
fuel, gas oil, jet fuel, turbine fuepo4em80aBE | i ke. They can be used in
| ubricating oil and functional fluid conpositions, such as autonotive
crankcase lubricating oils, automatic transm ssion 25 fluids, gear oils,
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dargg qnﬁs jﬁ Mot gLatons
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Especial l'y p\nb‘é&fukbg asephyﬂésogemecbﬁmunwds S5 8,0d5(704; 1 3,390,1 67; QR54Q26E3,2569865;
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i |1 ustrat e, fundlithal GGid$ 4N aliditive oncévirdlies branié FveAtih alRathase BiSthe yedd dascribddMeleindighr. t he
practi se of ttHeSubritiBrzhd RctionkBfluids ofihis thveltioh SOk pBdicdlaXAMMBLifcagblidationa whérsis the oil

st age r eactof bbwjcatpglviscsinbethves inl cooteat iwith tluoevalastahidrsl ¢ uBH BHcetidng, tee@mpatibility of the
pol yi sobut ydbecest om fuwnationzb fluich\ok thisg avemtidnesoubtiisedinisi significantiyl 3@@hcedrad compared to the

t et r aet hepl enrespanding fubrirant(oT ERetional fuich containingrtizet Gogresppnding Rinteated basdle mtrqsat@oetamm
[err] for #shisadispersani. 3 second stage reaction, raleic anhydride (MA)

added to t he Thercencenltatigns of tha dshiless dipreprgnie of thip inxeRgeMip oleaginoy s fluidswilk Q?"ﬂa'QHa'HBI e
per nol e ofheTepge ofs¥yto; ?P°T‘th’e° Y’?'Q'Etpe'§?’5t far B‘p'Ph1et°r B K5i9ptaphreeRt YYhgp aisqdgin fuel

am sm?rﬁ anfugs A ty ica
P o ot e i it o v L@aﬂg gﬁjgﬂﬁgegtaa;qg? BE koo R byl i
CcO

reacti On bOI‘ ho I%?ﬁ gef: ns rue asllml
terrperaturea ¥ i respon 0 4.0 noles per nole of

TEPA initially enployed The nlxture i's heated at [err] for one 10 hour
and then water formed in the third stage reaction is renoved by applying a .
vacuum of 40 mm for one hour. The resultlng succinimde is both acyl ated
and boronated and had a nitrogen content'3of 1.74% and a boron content of
1.20% EXAMPLE 2 15 The procedure of Exanple 1 is repeated except that the
amount of boric acid is reduced to 3.0 nol es _



per nole of TEPA initially used. The final product, diluted to 1.70%
nitrogen content with 100 solvent neutral mneral oil contains 0.82% boron.
20 EXAMPLE 3 Repetition of ExanpEP 0460/3098in t he anount of boric acid is
still further reduced to 2.0 noles per nole of TEPA initially used yields a
concentrate (diluted as in Exanple 1) having a boron content of 0.62% 25
EXAMPLE 426!{&!{5.% 1 is repeated but using 3.0 nol es of boric acid per m)le

of TEPA i ni t| ally used. The roduct concent rate rg)
cont ai ns 0 ) {rBfotagR reag ?Fb y' lt!,”at ed

except th t’g ‘?‘F'qmth”r? r‘? ‘?"g ”8 y IE%}: SbE ﬁ;on
mél e %cte;ﬁ W g ge ac ion, elc i )
i St R E’%"@&@m. Egjtg swﬂum

(di | ut ed RS Gl epg}
repeated- %%&%Bﬁa. %ﬂp RbI& oPTEPA &Sre Mn a& hﬁle ré ls%htgd 8180 °C for one

CONCUT § N dud arfd Qibin [wfer N’rﬁdﬁ it N8 thill Qﬁb%ﬁ&r@lﬁs é?rfoﬂ&ﬂ:yl aPplfiiea fdcium ofSI G for one
react i on. ho) @heSidsiiting 6RBiifridedbdt dcylkie® Bndbotdiatdshd hiad ¥ Rifibgen otiignabt 14@%, aidrer al
oi | cont apordctordter 6£4.2004.r ogen and 0. 87% boron. EXAMPLE 7 In the first stage
reaction, polyisobutenyl succinic anhydride (PIBSA) fornmed from
pol yi sobuexAMpE 245  (nunber average nol ecul ar wei ght = 1300) and
tetraethyl ene pentanmine (TEPA) in a nble ratio of 1.8:1 are reacted at
[err] for 4Thopreesderndt BXample i in tapedtedaixbepbitiatdiep, amaqnteof Baric Grid isseduged foddomelem,
mal ei ¢ aney drdedel TEPA) inflially aisrge dha finat predych, [dliteds toaiE0%: Biltegen GNPt 3t AP0 pelvedh
amount eq’tﬁ“ﬂ?%mq{a"t"cwm'&sw/‘e@“ﬁer mol e of TEPA used in the first stage and
the resultant mxture is heated at [err] for.1 1/2 hours. In a third stage
i &h, PMPLESacid (BA) is added to the second stage reaction product in

an amount equi to 3 0 . DI es, oA ls68d b B rloRE odl o§e
stage and, 48 y‘g.gf?ﬁ}“ BRI ?e%‘*qgena r;.eerL) Y}}F waicalii

addi tive Sohcal s 4 n| rogen con oan oron content of
0. 90% ,EXAMRIPEE] S5 The pr ocedure of Exanple 7 is repeat ed except that
in the flr-st—st—age the PIBSA and TEPA are reacted in a nolar ratio of
1.7:1. 1N t BRanpRCPRVopahtddButubify 88\ rofes ¥SAc béid of FEPA Withify Used. Fhelprbdkce

rati o of Qndentkaté @liAsd 38 ERMbIBE) bR bi8E@6Ibdréh.t Ne first stage. In the third
stage, the boric acid (3.0 noles per nole of TEPA used in the first stage

reacti en) exmavreEdged in an oil slurry. The product on dilution has a nitrogen
content of 14 EP 0 460 309 Bl 1.95% and a boron content of 0.64%
EXAMPLE 9 5 The protedurt ok Efampiet1 is treapgated eaert ittehthe pesktion svith borisragidgel cendwntasl before
anhydr i deth¢ Ra@BAit{ maleib erhydride perttbe amdustai beric agid iugrditcotrespnge) to3-ftimaigsrpar mple of
react ed i TERA used ip thedirst efagsfreaptid: The fing preduct (diied! astimemplid) eneinaAfpdricte i s
added ®o the first stage reaction product in an anount equivalent to 0.35
mol e per BXAMPLES TEPA used in the first stage and the resultant mxture is
heat ed at [er for 11/2 hou fte lgh

e e

the fi rstm'"tamlIo adnefjhe resu Pure is heated at 150-155 * C for 3
hours. Thexgk gb}Ct has a nrtrogen content of 1.85% and a boron content of
0.15% | n—cn-u‘%—to determ ne the conpatibility of various succinimde

di spersants IrWtﬁehflrétl 4426 OBAcaS PiGiscbutenylsa&di i€ §nr9v§rldg|(ﬁl3§hyef3rrﬁ'€damﬁc PBIRisobutylene

| ubri cad i {HEmKr berdg® molé&ufar wdight s @500Pdnd Eeiradinifidn et (NEFA) MQIThdl 1afid\@ 1\8ATkeDUS
subst i t ut RectédU 6531 70 Clfor dihGyEEraNBNSniNeR 6l 4dd6dYIH Bdeechd skaae Feaction, lnatbid anhydride
cont ai nedgvA) i sidetl foi thfirktGetagh) Goattioh Prodidtinde ahipurttieqyivalenttn 0,3 mass\f@N mble PATTEPA
anount s ofise@®Wethb #se stagetdnp ievasutant mbduneis thieatbd<at| 168H T0n Cd@hoP hawrs Jn a third stage

ant i oxi damtctiory ibedmadid (BA) fedaikded topthe sepond staget reaction brpdugt in an rachount tendivaient tafeht

t 0 provi deolespe®Aplolh TERKOused irthe firstestedge lond e resuligit| mixtarg is heateatd60-185 ° L2 1dant s
cont ai ni neputshEhegddithierspneeriatedias p Bilragen cantant of ER%rAsH & Horgn eonignibf 99F%ch cont ai ned
an amount of such dispersant to provide a nitrogen content of 0.10% In the
case of tEAMRLES cants cont ai ni ng the succini m de di spersants of Exarrpl es 7

and 8, the njtrogen nt ent rovided b | SPELR nts
65 The pro dure Example 7 i repeateg exceplythatt the f(i)'st sg A and A are reageg

in a molar ratio of 1.7:1. In the second stage the MA is used in amount equnvalent to a mole ratio of 0.4:1
relative to the TEPA used in the first stage. In the third stage, the boric acid (3.0 moles per mole of TEPA
used in the first stage reaction) is added in an oil slurry. The product on dilution has a nitrogen content of

14



The resultant finished lubricating oils were subjected to the Vol kswagen

P. VW 3334 El astoner Conpatibility Test. The results are summarized in Table
1. Table 1 25 Results of Fl uoroel asgRod80 BB1 Test s Succi ni m de Used

Change in Elongation to Break Tensile Strength Conpared Cracking Cbserved

Conpared to Fresh Seal, % to Fresh Seal, % 30 Exanmple 1

. 1r7rp 1.85% and a boron content of, 3;64%. None Exanpl rerp 2

-11 -16 None Exanple 3

- 27 EXAMPLE 9 - 33 None Exanple 4

-15 _ 5 In the first stage reactio'nl lyisobutenylsuccinic anhydride BQA J %er molecular weight
- 18&««' = 1200 and TEPA are reac'téh n_a mole ratio of 1.8:1. In a seco 2 iilﬁgnﬁy de is added to the
-12 . first stage reaction product i an7amount equivalent to 0.35 mol P ol PR ASUs4d in the first stage
-12 _ and the resultant mixture is"hbated at 165-170°C for 1 1/2 hours MR Svhic AMiMBIaFoilds added. In a third
-30 stage reaction, boric acid is 3dded to the second stage reactioNPRABudEXPER AU equivalent to 0.4
- 37 70 mole per mole of TEPA useddrlths first stage and the resultant MBdURe 1 Redtdd o€ PEBL18:€E for Rhours.

cor r espondimmgprodutthast eidogon eanitant ofi1@5% Ghd/ & Borbrechilehtdf 0.15%.he above test in the
order of -45% etdentpaddatanmine tisncpmpatibliydoftvaridis |sacchimidangisdersaia mie flaunsblastomers, a
exhi bi t s ceaiekioh fjnishae craniwase hricating ailé fdrhiss in imeenat cawbustion tehgitest doetaiviogrivarves
acyl ati ng aubgtitiger svaciniinide dispessants wers formiiaieda Bachsugh odl eentairletl,)in addiitien toliwrsucaintraide or
concur r ént Higpersaatn corventienah emeunts: of ' $ulphenates.i zieco dislkyl edithiophdspbetn.s andjoridant,

i nproved 4%Scofilyriefes dpArevey, yushishibitoryaag antfopm agest focgyisa @n BHE JPWH0 creskcpssrivhicant
usi ng eit h& Tﬁ%yf §v8 rbgigants Gortaining; tharsuggiinyide dispersants pfifixamplessiof endrfl eerftieontaigpctre d
as in the f E@? "§LE Q‘é’hoq's?(giﬁ\lr&‘? 8”1"’% g AXTEEH of\P-f 47e- B e Cage o theplubricpnis e
of 1. 6%,pof TE('T CHITIGTeAYFHAY® £ HEWESi t 0P YRR ANy Posed ity
[eW] ) '& pr Op & trei n{nﬁﬁ% I;%X it |Ini r]ocr]s FvvelB SAb}Igi 1'écrp t(;r %\F;Avglgdatehelg ?@g&%ﬁ %@Ctel ng
t he succi ”'bﬁﬂ} bim% FFR) L %h’nﬂ&érg&l N L nol'e Tat T os 8l P ; A VA
= 2.05. 1. 1.7 (1. ohitrogen?'ghas a viscosity of 4500 cSt at [err]. But a
product 50 of this invention formed fregfil BSA, TEPA and MA (nole ratio:
1.8 1 50.3 respectively) and a boron content of 0.9% (1.8% nitrogen) has
a vi scosi t yat—terri—of—approxrmatety—15660—cSt—Fhe—effecttveness—oet—the
product s oy this inventian was Rgsyis ALTORPESoT9; Seal I88S e of engine {est s,
For this plispasemidaudet i Ghamys irCEIONgkia SeBrbdkt]r Tensilsl Siangti Corpasd | Wratiing DERnb®
contain 7% by wei ght of ®ompaed taFrssidssatips jer samiFreshiseapd r at ¢ produced as|in

Exanpl e 3@, mgﬁ%zeq onfto conventronal “angunts of erpased PSS,
X

bE‘?W‘f‘From
zi nc di al kyl LCphog$phat e, anti oxi dant,| vi scosiZ% I ndex | rrprow% ® rus

i nhi bi tor, [ ang.afldd 0am agent t gyprovi de gn SAE 15¥¥ 40 |ubricati In:oi | .
This | ubri fangxpe suUbject ed toq5he ASTM Jequence . Engi ne| Test pgioceduf e
wherein the regdtples SU rised iyg Table 2 |were obt.gg ned. 15 ERofs 460 BO9

Bl Tabl & 2| Regudniph 0f Pequence Me Test 5 -7 None

Det er m nat| onExample 7 Rati ngz Pass/Fdil Val uetdRocker AIm Cowese Sl udpe
8.2 7. OERdmple 8Avelf age S| udepe 9.2 -35 9.0 Mn. Roston

Ski r,t. Var n} shExample 9. 9 6. 37M n. Averlage Var ni#sh Bofe _
5.0 Mny,1 Average Wear (mrls) Z. 6D 5. 00

Max. Maxi nump&airas, Iaicl:r?asponding untreatatP succinimiia 99& MBX%s 0 thePdpdtd @i / Qijflf Ysoll O
that used bishghtldR crHAgy/ EGB@QG%W@n%fEchIﬁgﬁanMﬁxh%H@érg&ﬁ -dipt 0 ttﬁ% 'T\)}E?)gg est 15
(CEC L-41-T- gﬁoﬂ-ﬁe!ﬁdatul%r S @slinveRtion i that 1hé o8 abyiing>4a bbRNHOR rdabtidhd, WAbthd? JurPl |
cont ai ned seriéRtirgithavdid@hdr coiculrdhBy, @51 Wi Srodlict EViIrgadWer Acodifbls Snd EbV&LidnPhproved
produceds asandioabliitycasieb@paied tb icormeasonting prdducts abrmadn usigadithd AcyldtibiigrboroRatid® oftN. FOr 3
was obt ai nedmpldheuweinivids foroed asig tiwt first ktagegof Exethpleleand alofatationi bbiit 43@Q6la level of
condi ti on. 1.6% biviphV{(B3% ailtoganh basco vigkssityed approdmalely1 g200a:St Ae10CHE A prbduchrorfied TIgs t
Met hod. Thieactinga RIRSA with TEERAy dnd dheteatias meagling ¢ sacdinimide vitht nadeic @rhydride (MA) ireole ratios
utilised i9f ABSA :JEGHeMA V05 TEs 1. (bREajioganhbas atviscosily ef#6905cHh et 1BAYC. But a product

s0 of this invention formed from PIBSA, TEPA and MA (mole ratio: 1.8 : 1 : 0.3 respectively) and a boron

content of 0.9% (1.8% nitrogen) has a viscosity at 100 ° C of approximately 1500 cSt.

The effectiveness of the products of this invention was- demonstrated in a series of engine tests. For
this purpose, a finished crankcase lubricating oil was formulated to contain 7% by weight of a succinimide
dispersant concentrate produced as in Example 2, in addition to conventional amounts of overbased

55 sulphonates, zinc dialkyl dithiophosphate, antioxidant, viscosity index improver, rust inhibitor, and antifoam
agent to provide an SAE 15W-40 lubricating oil. This lubricant was subjected to the ASTM Sequence VE
Engine Test procedure wherein the results summarised in Table 2 were obtained.
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20. conpound of this invention fornmed as in Exanple 7. A piston nerit val ue
of 75 was achi eved (passing value = 65). A crankcase |ubricant fornul ated
for diesel engine service and conERi0M60305B8% by wei ght of a di spersant of
this invention formed as in Exanple 4 gave in the same test procedure a
piston nerit value of 74. A Petter W1 Test was conducted using the CEC
L- 02- A- 78 Test Procedure. A bearing weiRe | oss of 25 5.7 ng was obtai ned
using a crankcase lubricating oil formilation in which the dispersant was
produced as in Exanple|7. It wi Iﬁtesmisussdaeensemﬁshat hi ghl y effective
crankcase | ubri cant fornyet% gt he di spersant
conpgsitions of this in A Adc —this invention
generally contain 10 tg &Ekﬂr\érﬂgmvelp%mds one bOMmore ashl ess 30
di spersants of this inyeiergmSuggeto 90 vei%ht jper@@Min | iguid diluent and 0
to 90 wei ght percent of %‘E‘?ﬂe?k""a‘(fmsl‘l ves |cdfhon| y %ﬁ%’byed in lubricants and
4

functignal fluids. The [d} g aighs ut| i se"’cx6 acjcor & to fhe invention can
be incorporated in a Wlda %‘?YV P¥" | ulr iZ&nts. @can| be used in

| ubricating oil conposilt sk Al S8 e caske | ubricating
oils, automatic transm ssi on flui ds, or gear oils in effective anounts to
provi de act Avemilatpn sthilerto thab nsed rin thatabmyn§edluencfei\rﬁ TdsbwasSdubjedtet taiheaMi02R Jest
gener atél y(ChE Ll 11-96 TestPenerduredfin iisoasenthd SARESVHA luprisatingotl contained &%yl vesjghtloft 0 9
vei ght pebeashless gisrersantghthis inveptiongragucagias i Exampiet 4. tofastiovad thet arl avesapeudaei on.
Convent | d‘i“l‘&?P 3%?@!7@1" E s vsdo Apgstisidng apd the\gpalsvargia gpestaonditiepi ng oil s as

di sper sant “f Fta‘ﬂ gegording E’h‘h‘tgﬁfé!- I1"5’7A Z%HQ%MH""EPEET'E%"'%[B‘E?E‘E lubyggant
wei ght ap °"f‘ %‘° 8ft 'I‘sé‘t‘j I'q? %gfﬂe(?@ﬂ Wag, a
m he/r af qornpouap rar%l%F glm onaor Ia ies rvntcv n ﬂ/ aglF
E)gl 40C pr %\ ﬁfythl e?\g bon % tg a\:fmt sam??%s%irs 'l % r Véngnt Va|lr.lg(§

rapesegd g jng w%@btamea'ﬂ ngY Brhrikedsh Gub éé d dit3drinRBkioR irf which W Uisdsrs

pol yol ef ijfegkipe:7. POl y-a-ol efins (e hydr ogenat ed or unhydrogenate

a-ol ef i n ol it gMNEsSbeSssem t@ﬁhnﬁWﬂéf@gﬁa%Paﬁﬂ:aMhMch TOARERIORY) ¢an Do Kdtme® SfiliSihg thef
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conposi ti oy, PAQIMERMom probiited Y iPiny(fatidihs 1-46wnakoaT Bb eattdl identifiod @b (i) dstodducted
ni t ragen- cont gdingl ()Gt @hst PR Bordhtacidr anhydrids ofestdd @biedi, 6 (Hang icarmitimaiiamtherbdlvi Ng an
ave%e of at least 3 nitrogen atons per nolecule. 8. A conposition
producedwas. i A camposiiibn Grediiced ak-ib amh et Slaimst W% wherpin it adylatirigcagent used in the reaction
ni t r ogen- cont demifiertyasd) spwalsia athydrideamgleic @fin funetis agidspalicagid or f GpmRiRRtion of fpya o
al kyl or al keeryny $wrocr all fouret e dereaeipgagent havi ng an average of at Ieast 40
carbon atons in the al kyl or al kenyl group and an al kyl ene

i xt ur e hav nf) cempoasifion produgedsasdy any 3t Clgimg b§§’f‘9'§" ;het"r' ic g ?ﬁ '"'H%F'é&?{ﬁa@
9. A corfiosi t!séﬁ“?ﬁ‘"ﬁﬂﬁ?:@ﬁ’e!a?émh Ving AP 249req0 A piges proge ?@Wﬁp?'ﬁ'em HPti al basr c

ni t rogen- cont di s LS | r
pOI y| sobut cgrﬂ%zgétllm 18 Eg 8 oe* C?al { 9 wngr gt%i:? &?B%F%troé% égpﬂgmt\ é}
nunber aver aggf f F til\ al &J%Smg ll&le u@ xtgg
et hyl ene poI Y 23 ,to and acyc I'C structures, sal

m xt ure 5havr ng a average oV corrposr t on approximating a mixture in
the range qf chaﬂwsﬁ.bre{srb&?c@dr@s .ﬁ Ghy @OIdRs -0 whérBih ARtiNNE BRR rftRyeFdoRBinind SispersaftP
0 460 309 Bl {L0a shechihite Sishdreit Rira6HI&6d A HoliiSobaidiyl Glicdric atyiatidg Ggent @b fofe
di basi ¢ acyl apdigbargRnhdviny d Biniied a@érEjeOyGiceulan WalgbLInt t8e Irabggion GOd kO MO,EU0cant an
0. 01 t o sabout etflylénengalyaming aiiixtare arichging egtlic \aad @nytclio struatutes ogpisnmixiuret heging ran tavarége
ashl ess di spevwalicorspasition spproximatingraomixu® i thatrangh ef frapsibthyene telramida de pantzathyenss
at | east 0. O5hegmine.al ent of
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basic nitrogen, and wherein the boron cénpound(s) I s/are enpl oyed in

anmounts sufficient to introduce 5 up to about 5% o “m d
as wei ght % of el enental boron, intEP0KE0 808Bwl| fi nal H melmnmﬁﬁm
di spersant. 11. A corrp05|t|on produced as in any of daihs 7-3 wher & n*t he

di basic acylating aPent S) is/are errpl oyed in anmounts such that the t ot al
nol e rati o 18fA geprogifigypeqduceq @g fnAny AlLlsiMe, L-9 hgreip Kie d}?F’r 'f‘ﬂrng a ﬂé}qloy ﬁ)
substi t ut ed s'ﬂ E‘P scra en in 't a

iy fa é bRt OF nicid ni
succini m de f as: |tro %a%S) gw}ﬂ 8:ﬁt %ng arté?Or o edoggmﬁ%un 353 ent&qué u@o&
mi e of pol yali e i BACT e TR S w RS cob s ol A e

anoypt s suf fi gLent . ntroduce vgaq expresse
wei ght % of e epmant aI boron |nto the overaII f| nal co-reacted di spersant

s 12, A l{ybk b&ridobitidh ;Pddbce@ras fAg bf 8RS 7-6 wHbrein HRIURASH 4d/REhg GHSHRS)! |§dr@gn;ﬁ6]/et§" |
of lubricating atodfidsuchthRMé Btalingip ?iid ¥ (a) ABEIRO&dylatigNpleSHFME Ialisheic' KydRBay? |
claims 1pll. dBstitufya sBélihic dcyiRing Qneitbd Mif6iming Mediftl SGciAmdb fl€in IR Thnge of from 1.5
conposi ti on aw sdahdidsakl (@) EndaB)ypePhol€ biddolyamine, drdd whékdin telborah cHMPLARS) isMié rhpioyed
conpri ses r eaiftamdghtasufidBhiCto Mitloduag &HBim 05! 1AI21ERN6f BEh) &pRs@d 2P abightIts ofvbibhentd

| east one di bissinciniadhel cséralnftpalagesatieddispersgntup to 8 carbon atons in the

nol ecul e and with at | east one boron conpound, such reactions being
conduct gd d&nk Uwhrieating wil or funstipnelnfiuida cémpositipnagpynpdsingean il oh lubficating Migcosityharngls &
di spersant i sdispReit eemrogitiansgidefinediingmuofgleimsdtllon and boronation. 25 15. A
process as in cI aim 14 wherein reaction with the di basic acylating agent is
conduct ed i Yt addigve cenaceptragcopirining FH'ép%Pt(?ﬁm%Wﬁbﬁh’Gf'"eiﬁ‘ anp of Hlaiipe sl g5 | n

Claim 14 o’gl n re%t hon W t h th | ba5| C acgonalt ngﬁ@ eﬂ% e|rs cqndu

af et I‘éeg.ctl AT m enr L RZ Wi ron
wher ein reaCtd?}.gfu d¥ t %g& g)ég t% aéngnao édé%b 9%9 15@ 1 an; ordX}!I u the
and ‘bor

bor on Corrpounéil s is] %% WEH |fe Lla atl
dains 14- erel e ini aS| C ni'trogen-contal ni ng d| spersant

subj ect ezg 35 A prochsd dsNF cRIPG£ Sherbin r@acﬁ&ﬁcﬁthnﬁlénd@gsléjh?i}ﬁﬁgs?d%ht B a¥hdiSe@ Brior to

aver age of at eld@phithdndHotdn@BRkbuAd. 05 per nol ecul e process as in any
~of Cains 14-17 wherein the basic nitrogen-containing dispersant subjected

to the proaess pioSesd as IAGHIMA 1A wHEeif rdapidh S the BB ALy fting TEgéni isadohidibte® Bfter b4l |
succi ni ¢ acyl wihithgporg@thpddadi Ng an average of at |east 40 carbon atons in

t he al kye or al kenyl group and an al kyl ene pol yam ne m xture 40 havi ng
an aver age 18f A ptocdseasin Grimit# wogem reattionwitiplbe dibasicecyléting agéDt and rgecino @dls tha dorom
any of C ai nscoinpound argipendstted e¢dneurientlyt i al basi ¢ ni t r ogen- cont ai ni ng

di spersant is a succini mde dispersant forned froma polyi sobutenyl :
succinic ad§-l Apioprss ay iBrany geblpie d4-17 wharginthg infishhasie nirogeaveniaining ditpatstnt sbipctedge
nmol ecul & wei gifte Aragesstisa flﬁﬂ@j'@'dsﬁ'smntt*@v-wnemagar?aatémst@a"trogen aétt'wteéwelecule

pol yam ne mi xture inc| udi c clic and _acyclijc structures, said m xtur

having an d%et A% %9566%5";9[“{ %é‘t’V "8}‘?’ B%% r‘?&‘P? i °'é{a“i‘ﬁ'%<‘?'iﬁ°@a'lt ﬁ”‘t‘e}?@d F°a‘|'i e
of, fromtri et‘H asHee °'"'Z$y'at K9 xt
an%f ¢} ai s, glagt'be %?t"f A A & Wﬁ‘f"@ e i
aci d, mstec'gi e, e T C aC| caC|d or any conbi nation
t her eof angg, V‘k‘%Fo%és@ Jshﬁ ah op @Ia%”m’fn\ghet'eﬁ\ @IE |J||f%?‘§£slcpm§oggﬁ’-5&f5mﬁﬁ'd#sp%ant is a
anhydri de or gedifihidé NG&RRant fRFmedN¥ork OSDACRbLARAYIL BRERIET acyidiing AgdhE LdeRd Ofrom

| ubri cating nERReUdhe! nalify b SumBert V6ragl MSBESL m@éhtaﬁl thé> A&hbe ©11600 to 10,000 and an

f 1 uor oel@ast ongylens! pbipdhanaMARIURI Rcllidilg yubrAneat;ycﬁ&tstruatuﬁfsfsa@trﬂts&ullammga&s aWdfagd

| ubri cati ng odvbraléondpositivhiapgiodimdtihgla fhixfuesTh dHeRange offrombiriethylend ictrr@ing B Pentasthylene
conposition asxadig. med in any of .clainms 1-11. 23. The use of a l|ubricating
oil or functional fluid containing dispersant conposition as clained in any
of cl ai ms 21.1A pfogess|aglany chcking 14-20exhhi@ini the Hicareaxbiig racylating gerd iisnmalgic rapidi mgeic
parts tdebe |anhydride fusric agidi milic acid, praapy pgnkinafidn joarest pnglowhereinrthe bprenetmaeund iiat h
at | east a pofast eng bern acider aphpdridecos esterdhersiof, oany temiinationtbgreof.| ui d duri ng
operation of such mechani sm PatentansprUche 5 1. Q| 6sliche

Di sper gi er AFt4 o< shivbriceting, maghanicsl BartyUp dhe BIREREES, Birat deagieanenirgroslasiamer surface
Stickstoff en '}‘??f"t fﬂ -lubticafion, is- %lbé‘n aﬂg?éra Ibriogting Q| & fancfiong} fluidyicofipininge s
ei nem di*®®asi s Wgrﬁa" quﬁvﬂﬁﬁgm?gla"h?f t 8 Kohl enst of fat omen pro

M)l ekU un Q&( 'I'h'e)usénoft a Bb&guna toq %? fuﬁét I%I flunc? Eov ?alfn%b %%H&ganp golh%gss t'%o(rai Ials tclalvrhﬁe{l (ljﬁ an%?el

die claims 1-11 for lubricating a mechanical mechanism containing moving parts to be lubricated, and

:
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Reaktionen (i) und (ii) gleichzeitig oder nache| nander in beljebi
Rei henf ol ge so durchgef Uhrt werden, 10 ! daB das asc mwliﬁllﬂmllll|
Di spergiermttel in (i) durch AcyEPeBrmgoaqu in (ii) d *
chem sch nodifiziert wird. 2. Zusam*rensetzung nach Anspruch 1, in der die
mt (i) bezeichnete Reaktion vor der mt (ii) bezeichne- ten Reaktion

dur chgef Unr havjgor & fluotoglagomer ja sentach with 3t /aast A PemomAsTyFH luriceting; 9 qq dyncligngl fyid;
(ii) bezei cRHDPaPeRlgn pisyeh P2V it (i) bezei chne- ten Reaktion

dur chgef Uhrt W rﬂ 4. Zusammenset zung nach Anspruch 1., in der die mt (i)
und (i ) oUeRREPLn Reakti onen gl eichzeitig 20 dur chgef | hrt wer den.

5. Z“S eﬁg’ﬁ Q%E {g&éﬂrmﬂe %%ﬁ PGS Q&zﬁn é’nes' Hasiéibn Slickstdf ehtniitoh-)

bezgi chne Q¥siihs 6A %?Ileﬁj'n ittePRMt DRUL
oder eines Mﬁ@l&)ﬁfnﬁ ?ﬁft%nd%gl@rﬁs :El B@H/dﬁ%du REHrRB6IA G4, wobei die
Kombi nat | on gdakéHan anﬁggﬁfe kig Wit Hachafaner in/b4RGHBERNRABIE 8o dihHerHrVRRasA ST
Anspr Ughe 14k Qasd aschdireldEbisgdrforrhifiel A () ulch (AcylieRRY @hd® MN@f GiirciR@8rdining Nchemisch

ver wendet e Aﬁy.h}_.@fm.lagsm ttel Ml ei nsaureanhydrl d, Mal ei nsaure, Funarsaure,
Apf el sAure oder eine Konbi nati on aus beliebigen zwei oder drei oder alien
vi er der 20ZaéapirensbenngSwbis Agspaien,iirsder didonit (ij bezéichmptenReakiion zormgr milihbezeictmen der
Anspr Cche 1 tdni Realipn dunchgeftihrideigl. basi sche Sti ckstof f ent hal t ende

Ausgangsdi spergiermttel ein Succinimddispergiermttel mt

dur chschn#t Zesagimensetrdugsnachn Anspruel 1. drkdar diefreit (@)-bepaighngie BeadisneRrder M8 () begeichne-
Zusanmenset 2nrfpadiat durehgefih Wiy AnsprlUche 1 bis 6, in der das basi sche
Stickst off ent hal t ende 35 Ausgangsdi spergiermttel ein

Succi ni ni Hdi%¥ eoRHAG: pash Af‘??f“"hda‘é“ Dg'eéfP h@rHAIR PPzl %a'ﬁfg?ﬁ'l‘l lgiclipeitio
st\e¥ns#r ea F'i‘gé U'?fﬁ%’ﬂ?“ttel mt durchschnittlich ni ndest ens 40

Kohl enst o f hAI oder AlkI nélhqrgg) g gL
nse ac e ‘derAnspriiche r ete Rea
Al kyl en- ?JJ %ﬁ fngbéo .leohreﬁqas{um i af B bAbomen
pro Mol ekUI bin |o|n von ch zung nach e nem
Anspr Ug, gl sche St i ckstof f ent hal t ende

Ausgan 9 S d$ S Qﬁéﬁnﬁﬁé&zﬁﬁﬂacﬁbuﬂa#&!&%&rﬂ%&j Hb3 Beh YoedaTlir de? nitl (§ bezeidihdteR HSakfidnnEM
von Pol yi SORQEvERie! AcyRrIAGEMiReR MafiMBvkdahifyiet) Médinedum, 361644 15d) A plelb4 6 foBbrCline/ ON
50 bis 10. 0QEmBiRgien ﬁis%&feﬁi@erﬁ@eb’ddé&b&bwﬂenmfMb@ktﬁhendbalsﬁlﬁsmydnhﬁr ungsmi ttel
und ei ner Ethyl enpol yam nm schung einschlieBlich cyclischer und acyclischer
Strukt wr en |[zesapewhetditg hath einambdsr Adspelichd 3 Al 6,gin een gasdhasisthe Ghidkstotf | enthitende
Gesant zusanresypagsdispeepieahinidl ieinSuddnimiddispegiernaitah it divkhschmititich mindeBiensed Sticksiadfato-

Tri et hyl ent eten@re MoldklilgstPent aet hyl enhexami n aufwei st. 10. Zusammenset zung
nach ei nemder AnsprUche 1 bis 9, in der das bzw die dibasischen

Acyl i er un$ysusammepsetzung Nash pisamden Apspigh 1(Ris B ig dk dgs lepsischrpitickstoll enthaltende
dur chs&hni t AuseerasdisrergiesRigel Sir Sueainipladisprroiormitiel gt daspug|einem Aleyle presiAlkanyl-Born-
Ausgangsdi s Steingauespenieringsmittel dpit dwrehsennijlich yaindestons 40, Kphlrngipfiatomen i deylkyly goes
ent st ehen- B¥kenvigrupge und,qiner Alkvlen:Fglyamipmisehupg ﬁﬁd%’éfﬁf’h\? fida pindsstens d $iiciptofiatomen

Sti ckst of f @MUK hegsHRY Ski e Bor ver bi ndung(en) in ausrei chenden Mengen

el\mjeset Z.I) %sr gn%\e se i bInasch Ze"fme%t&@ %fcﬁor bl Hsa:sé kl&asfs&e%\é\‘tstof{oe% {gﬁég a-
ren Bofs, i 3’ nmI%MSS%Qgﬁrnid TN il cinom
ei nzubri r‘ger}ahl itt) vd?l'S'a%fQ fé%o Q{em Iy obthenyiBembiginder
das bzw. di gzfisantun ! ﬁﬁy n‘le? r&mgﬁdayﬁmlnrﬁéchung oih&hiieBilth TélisdhENu iScher

ei ngeset zt \g{@Rsh hefBRReIl B8 wWobst aBtMIEhig eihd |dlrdhshritfiéhe (GilanttiuBarhsetainy Asién ©-
rungsmig t el ol difer KlahuRGIM Birdichaloh PHEtyleRSREH bily PinRRmyIbnnbxafitlsstwelstii €1 t en,  zur
Her st el | ung des Ausgangs- succi ni m ds verwendet en

Benst ei nstiL ZasuiryohstAmyyech dihee SoriAnspetiche Bbis 0] it Her\dasbz, die bnbasuseheﬁ Avpieruggainitund
(b) pro Mol tdPtri Mengem véradtivd 0,01bis @lwadl,% MBary durthiscraitichére Slickstofféguisalent ih bavd én
Mengen ei ngalsreaschefrgien dengangSdispergieanitieln verwghdet ®erdenyynrdysgesetzl, dad vias dabdl efftehep- 5 0p
Bor, aesgeddp|Rddukti mindasiens: 0% Aeuivelant hesischep Biskstofinenghdily, wabeit diqyBorverbirdungfen), in
ungeset zt e @ssQigheeres yiepgpn cingeseieiarerden.1ym b F‘f%ﬁhs %1Bor, agpgedfielt i Gewgheglementa-

f unkt i oneI | @enrBoys, Mﬂﬁ%&ﬁ'ﬁ%ﬁ%ﬂ‘ﬂ‘ﬂﬁg’"gﬁ?@e 5??? P‘?)’B'ﬂ’"!ﬂ?h?f’f’é’?’\??%kom tat und
eine in ei nem der Ans rUche 1

Di sper gﬁeeﬂ'nzf‘fa& e 3 'Eegh { 7 b' ‘E'J Jig s 'P’”gcﬁ'g

€l nem r hagjc <] arb su rten ré{ese ung
10 14. Verf {fERNLR @‘lzéﬂ hséﬁf g Bsfafi?ﬁ] ﬁpd?a s%ﬁiﬁf@' es
Di sper g' er m(fr) p?(l Mm I;ol S die Borverbmdung(en) in ausrelchenden Mengen singesetzt werden,
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ei.nem di basi schen Acylierungsmittel mt bis zu 8 Kohl enstof fatonen im
Mol ekal und m ndestens einer Borverbindung zur Unsetzung 3&'
wobel di ese Reaktionen entweder gl erctna6o 3091der in beli “mmm ﬂ”“ﬂ
nachei nander so durchgefohrt werden, daBl das aschefreie D*spérg'rerrm tst elx

durch Acylierung und Borierung chem sch nodifiziert wird. 15 15. Verfahren
nach Anspruc h“"lg's 2hetya Ra Ris #i5% Bera Ryspestickin Gererle elprenisrendioesnin das fertige, zusammen

Acyl i erungsm‘{"Egéfet%ﬁaesa'@ﬁ"'sm?{?‘l“B'r?"‘lel""Q?ér Bor ver bi ndung dur chgefahrt wird.

16. . Verfahr%rﬁcﬁ 9%1’1 gewl : Flmtég dem d| e Rigl(k?&‘ &n m dEm ﬁﬁﬁbﬁhé%mg?n

Acyl i erungs
dur\c)ﬁgef%hrt e\/\rﬁ'er Hel f'"'e 'sﬂ?{g'f)r i ”sfﬁ?merff “"HQHII ﬁe Reaktlon m t

dem di basi ggh tJ
gl ei chzei t ﬁg’. ﬁﬁmﬁﬁﬂe t }r‘h?g\?\@r |F&tgﬁ$m gé'dAn%g@c B(?% ;yé%mﬁté% ﬁ%&erﬁ%\ﬁ%&rﬁ%‘n@&
Anspr~che 14 b| s 17, in demdas dem Verfahren unt erzogene basi sche

Stickst abf 1&ntairdne BGI RleMEHOBIIGEHdS SRARStEH Sitiitdnki6d asBidReies Dispergiermittel mit mindestens
Succi ni m ddi sqimOditEisdhbh RéylidFurigsmitisl G A 8 KdhleRdlotiofen FHEMISKIPUNA mindestens siner
Sti ckst of f at caeawerbpkiangMul @lnsbtzung tgebrddBt wike fwlobdi ldRBe Rédkiboner BIRWAIE hloidiRsifg blsdin 14
bis 17, in demwiliabigsr Retrenfoigs hiazheirande sd dirchgeithitavehias,idak & asdhofroie Displorgleitied bifirch
ent hal t ende [Acgipeng umt Brrieruwg chemischenadiifisertikd/| - oder
Al kenyl -"Ber nst ei nsaureacylierungsmttel mt durchschnittlich m ndestens 40
Kohl enst of flfat\srieen packiénspajck yit- bebdem dm Realdioh guilifipoe dibasischen reylierungsmittel vor der
Al kyl en- Pol y difRkien 8¢ HerRgrvaibindung demigefiivt wird-i ch mi ndest ens 3 Sti ckst of f at omen
pro Mol ekUI herﬁgst elt ist. 35 20 Ver f ahren nach ei nem der Ansprdche 14

10

bis 17, i damydie Rasidionmit derp dibagise lierungsmittel nach der
d:éf)er gi !bpm %Wﬁagﬁﬂﬁin "a&t"g'm”b'? Whittel ist, dgefrfgﬁs ei nem von

Pol yi sobut zahl m tt Ber ei.c 50
bi s 10. Oooﬂqﬁgihg* FnﬁE@rrhoi% 'jcibql%‘ g%gﬁééﬂ Weef"ué1 's&egﬁﬂ]ﬁwpﬂj@meﬁ"& cn"hnd
ei ner Et hyI enpol yam nm sc ung | nsc I°C cycﬁ’l Scher und acyclischer

St rukt Uss ; 78, Verfahren nach ffbh RisF S%plie! ’1:4 ﬂnétl i gﬁh aﬁh&n MorsdhiH teﬁl) |sche
dur chschni t t | digiaRss Gﬁtﬁ@tﬁﬁd@%@dﬁ%&%ﬁéﬁﬂﬂel -fr\ Wk §pe Rrmittel mf dﬂl%ﬁ ?‘!M

i m Berei ch vaistdrsizedtibiéloRadrdnppdudlel@i ist. Pent aet hyl enhexam n- auf wei st
Ver f ahren nach ei nem der AnsprUche 14 bis 20, bei dem das

Di car bonsaus. aaayhrdneradi gmémh deeAnspibii 13- bis &2 1 denVRIbE bidhs VurthRA )i@izbdbne basische
Fumar saus e, Atifislot dahatenideDisppigivemibe |aue binghe Alkgrbden RlkbtyRBélastsirsdeylishifgsehitel
Bor ver bi ndungnitrdurcheshnittiich mindestelo #6 &ahlensotitomeni in déinAlkgls odbr Gl@tyldrsipe rund zier

ei ne bel i ebi dékylaarPolyamirkfisehing anit dunchelchmitiiich ingndestéh2.3 Sfickstadftoreen prol IMoBki nbrgestsilt
mechani scher isteile in Gegenwart m ndestens einer Fluorel astoneroberflg-

che, bei demdie Schm erun m ttel s eines eine

Di sper gifer A tedahmna rUghectt bis Helmdera dasbpsipaheiStiekstort pyitialtante Ausgangs-
ent hal t enden dﬁgﬂ?f?’é‘ﬂtﬁ &n 33@1‘“"?‘ fTRErgigTEe| 'é‘ndaPI 3(9? 8'§°’é ?’?'b'? isobutgn mieinem zahlen-

Ver wendung eit e m iﬂ 'i’?i"? f’%ﬂ h @ﬂb‘@"h'e?:ﬁf"(?l‘é'ﬂs*iuza'
Sc mr (laJ(r: 2; él g%‘gré%ﬁﬁ@ (ha% 'Wﬁﬁg rﬁ"m i"rg "' ' % ATe ‘r‘sé wg':gtgﬂgngql‘%ﬁé’grum
Teil e enthalt un I Uor el as r-au \/'\'/eI St en ex WaRTeAd s Betri ebs

ei nes Soi CHE Wohbhfed HArSaMbH e ﬁédi P&Lﬂﬁ& @ Dbk P Rialein-
Schm er6i s C’@gd’re f sk EHRh ﬁ&i‘\ ﬁiarséur: 'ipféls bggr :m :Ileblgggi%zlﬁg%ﬁ?égﬁ% Etaﬂznd

* ff L i dﬂaléorbdrﬁmdung YA | Gt BORSrelode QP RshydrlaOBbier sl BRR! siidNbeliobige
sol ubl esdans Koiauhét.enda‘vaf.afee par reaction d' un dispersant azote basi que sans

cendre (i) avec au noins un agent d'acylation diacide contenant jusqu'a 8
at ones de 22aMVbdahenEam Schmibren mwthagisdhbeTeite in( GdgbnvaartatinddtenSDaiNRs Flubreldiiasheriisle
bore, |esdit ebs, béiadem diaSchmipruad mitlels Jeine¢ ainé DispergisrmitieRusammpibiing At sifdin der
successi venednspdisho! bis it hprdattenden@dhmirétiy aderdenktianblles Fisids brioigyue | e di sper sant
sans cefdre soit nodifie chimqquenent par acylation dans |la reaction (i) ot
par bor ati®h Vafa'ﬁ%dun%em@a?@leuQﬁﬁergiemltte'zzsamm@nqstssngt riaghheipampdiniAngpriiche v biat11 leathal-
revendi cat i ofpnden Sehmiedlsqdprdunklionalien iFlujds gura Sehiniqren qingsrmgehaniechen Meshanismps, glersayt
10 condws'f'ﬁ‘? 7 pewegliche. Teilp epihilt und pip Fluprelastomey, aufweist, dgs,wifwend dag Batriphs pings) |

3. Conposi ti hanismug jn, Kontaky it micresteyts sifemy feily dieses, Sehgajersis der Wekienefiane o
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ce nmecani sne. qE5déigé d'un polyisobuténe ayant une moyenne numérique du poids moléculaire comprise dans
35 Iintervalle de 500 3 10 000 et d'un mélange d'éthylénepolyamines comprenant des structures
cycliques et des structures acycliques, ledit mélange ayant une composition totale moyenne proche de
celle d'un mélangs allant de la triéthylénetétramine 2 la pentaéthylénehexamine.

Y 21. Procédé suivant I'une quelconque des revendications 14 3 20, dans lequel I'agent d'acylation dicar-
40 boxylique est I'acide maléique, I'anhydride maléique, I'acide fumarique, I'acide malique ou une
quelconque association de ces composés et dans lequel le composé de bore consisie en au moins un
composé choisi entre un acide dérivé du bore, un de ses anhydrides, un de ses esters et une

quelconque association de ces composés.

45 22. Procédé pour lubrifier des pidéces mécaniques en présence d'au moins une surface d'élastomére fluoré,
dans lequel la lubrification est effectuée au moyen d'une huile lubrifiante ou d'un fluide fonctionnel
contenant une composition de dispersant suivant I'une quelconque des revendications 1 & 11.

23. Utilisation d'une huile lubrifiante ou d'uﬁ fluide fonctionnel contenant une composition de dispersant'
50 suivant I'une quelconque des revendications 1 & 11 pour la lubrification d'un mécanisme contenant des

pidces mobiles & lubrifier et possédant un élastomére fluoré en contact avec au moins une partie de
cette huile lubrifiante ou de ce fluide fonctionnel au cours du fonctionnement de ce mécanisme.
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