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contai n non-hydrocarbon groups suehkgd +oder & koxy, | oweral kyI mer capt o,

“’—vcx:

hydr oxy, nercapto oxo, nitro, halo, cyano, carboal koxy (i.e., 25 [err] 30
where al kylgholeSg Lty joR¥E iR laK&’th KAk 8 néH- ool ts%b RbtaGbetdR. € O
ADOUL 7 4 A o B A W s s&an.bafﬁwmg W - Cnon

“alikyl™ i's M@bd gfonew&ha@ widod conibLie hdi&tnlah KiRdut 1@%@\; ohh@toams Y&tiraGRibon
SubSTi t ue Nt dieféd. Sifde thd ptfaiéIe cdlcontain@ldnhoh-RfdRichrBantubidtifubntd, R EpbareHE thaf thé Bierin
substi t ut eomehdmérs Mot wisiéh thk b iikenks srgmadpan Aso coRansyh aﬂaamemsmbe&umaw&yr asa

dr ocar bon gnaiteips practicaliy dng exyehsde, the blefirodnibmérs b th® palyalkér@s uskeh anstfred B8 Ban-hytrb-ght
of the u®ot adarbamgroips, ezdeptchierogmuyswhizh kemitysaciliGlenticdormaiion ptthey/subdtibted s¢ccinic acylatitgai n
such non- hyagemear bon substituents, it is apparent that the ol efin nononers
f rom whi ch t halthoughthe folyalkenesnay includearomatic arlouns (esoevialiy nireryligroups artddawer alieyh aed-/or
Nor mal |y, Hewee plsoxy-substititedrplienid grourfs spehaastprieraibytyisheafiendey plealishetic aroves giick £§ would
nmononer s arke oblaisedam palyrerinatle geclicplefipworicydiaalighate subpbterpelyenrisably acycli qiafigs. the

" groups, #®x O‘c‘?;gﬂk%‘ﬁ’r wei'vg'f"c?aﬂge {iprm sush groups Nsyentieless. ipplyatkengsdarived frop fnternqlygers o o
substitute 1& l?ﬂeﬁs rg] y enes sHeh as 1,3-butadiene and styrene or 4-tert-butyl-styrene are exceptions to this
generalisation. Similarly, the olefin monomers from which the polyalkenes are prepared can contain both ar-

omatic and cycloaliphatic groups.
Generally speaking aliphatic hydrocarbon polyalkenes free from aromatic and cycloaliphatic groups are
55  preferred for use in preparing the substituted succinic acylating agents. Particularly preferred are polyalkenes
which are derived from homopolymers and interpolymers of terminal hydrocarbon olefins of 2 to about 8 carbon
atoms, most especially from 2 to 4 carbon atoms. While interpolymers of terminal olefins are usually preferred,
interpolymers optionally containing up to about 40% of polymer units derived from internal olefins of up to about
8 carbon atoms are also preferred. The most preferred polyalkenes are polypropylenes and polyisobutenes.
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agents: -Al t hough the pol yal kenes may include aromatic groups (especially
phenyl groups and | ower al kyl - and- Emo4$1eess al koxy- substi t uted phenyl
groups such as p-tert-butyl phenyl)and cycl oal i phatic groups such as woul d

be obtained f 5 |9% &Eﬂh’h &Mrﬁé & kan(?ltonb chedftel d' EEQhe lkenes
substi tut Edaogﬁgg{af n§§gjn§| \ﬁéﬁlkﬁ n$o éti'amecﬂnrﬁ%z;%&md? ehe2tibne; 2-b\!
be free froghes ldconteds; qtﬂaﬁteneN?-K&'éﬁ §h e°ne, Rehe! ioBiRER; Bén'te\é@ e&é?ug‘ 1-heptane. 1-
i Nt er pol  NMegchond)1-nBkkinG, 11dedmB: 2803 REneiHBbyhtEtRABS dissilYies isbbusy P ki, 80 BuEdehe;
styrene or #3-buiden8 U, ¥-berddlshé; NE3-PenBdiBite; CIRd- peRfSieried idopree; OE¥RKatligns:a2-cildo-1,3-
Simlarly, pubaierd;2imethyPRDERS; A-chdidhBRyhbutdhe! Nenfad; Y klsms) 8,3-dahéathydn phildnesthian
conkai n bot énhe4-dichivrisiyané Allinybeaiens; viny Bektate: aligia@ohpl 1-nfethpladingllabetats; par@bnitrlg; ethyl
al i phati c haeeigate; methyl mefhadrytath;lechyindnylfettee add noathytninghRetone: Otithesetiie hydmkangdnabliroer-
groups aee isdble moperadreare prifefred and sEthesa hysiraspdon maepotnire, ta tesrinat alfip chosonees are par-
acyl ati ng digoertyprefé?eedt i cul arly preferred are pol yal kenes which are derived
f rom honopol yReackic axamplen efeplpaiiepeadncde polipopyienes poliiiutpnes: ethtiens-pepy¢neicopolymprs
to about 8 ¥vrengdsebeens PEPOYNSS: iselitsae- Aytadigne GARCYMER. RIOREAT-ISORTNA (CERPYMOR,iBqbY-

i nt er pol %/néP%&QBW@FWH%\X‘“eﬁ » E9buteae-4rmathy|Styeane gop Y%?’%P?Pé'éimerf ?ft‘é'P ? Yithshhex-

optional®y %dlfﬂ‘f ﬁ?ﬂﬂyﬂ &f ‘tcﬁnea"ﬂﬁdt"elﬁﬂ%ww 'Is p'ﬁ?ﬁ "1(' 1tl’§ of 3-me-
i nternal ol ¥"' ﬁ@g’?l)
preferred ptgrr pe!gvclﬁ':e Z) Q ej ‘cgh@g’l 100 ué?e)ll o%[gog ::zf OIy r:) erylgne
380 Bl Specénu 6% 1 hoie c[?g ofl vﬁité}’ bu? or
pol ;frgﬁ', 2o L@@ﬁwﬂﬁg&ibé it i o wféﬁé}@ 47

i % d of
tepe; i SOb%O‘?’J'h?eth;lerQ%m ﬁﬁéxf prbp &mm c&raayau%n&tateqnépom:sm?t ﬁ'amedrby

2- penitene, phiy@nafitiof G;r&iRB SRfms Wmch'i:ontaiﬁ BdtR R ButenbaRPiBR0@ e IA vaABEPRIPortions using

2- pe nt ene, ﬂeﬁﬁ)ﬁh@ Betdnt Sua @ alumfhuin FRRIGHAE biyaRn triflGdiBe! trydse PetyblitehddRbually contain pre-

1, 2- but asli eqominadty Folurbrase, Gigter tAanZbLe BA%6HtIRIT6l répeding Bikk)aifePddBng units of the config-

1, 4- pent adiwsatien i soprene; 1, 5-hexadi ene; 2-chloro-1, 3- butadi ene;

2-nmet hyl - 1- hept ene; 4-cycl ohexyl - 1- but ene; 3-pentene; 4-octene;

3, 3-di -nmet hyl - 1- pentene; styr- ene; 2,4-dichl orostyrene; d|V|nbeenzene
vinyl acetate; allyl alcohol; 1-nethyl-vinyt'3acetate; acrylonitrile; ethyl
acryl até#® nethyl nethacryl ate; ethx_éﬂinyj ther; and nethyl vinyl ketone.
O these, the hydrocarbon pol yner- 2Isa e nononers are preferred and of
t hese hydrocarbon nononers, the term nal ohgfln nononers are par- ticularly
preferred. SpeC|f|c exanples of polyalkenes Pnclude polypropylenes

Mﬁg G SR g

?’
du e, d n onal techm-

t ene-chl oro ﬂ?tn h %
copol ymers nI .?L e i s M&H@él? iy
with 1-hex h|g ing Rhoht falalls .fbta T Tk ol RER Gk D LA TR Be .3 Te-

thyl -1- twt enem 1HeGhAEed suaamé ¥BEng afdntsdond ofthdiEs f@é‘abéveﬂ@&h@daﬁolx%&ahbs is

1- hexene, afesbtad%pe oV Riofe nilsic of RMbNC o818 Feactirity/dr eaQ emidl foRhiEr Y| ene
spetific exanples of such interpolyrners include copolyner of 95% (by:

wei ght) of Isobutene with 5% (by wei ght) of styrene; terpol yner of 98% of

i sobutene with 1% of pi fferyl ene and J‘1% of chl oropreng o][\)zlrrer of 95% of
i sobuteme Wi th 2% of, buttene é 3%2% -,nexene; ‘B ‘#1% of 60% of
i sobutene with 20% & ~1° penF % octene-1; copol yner of 80% of
1-hexene and 20% of 1-heptene; terpolyner of 90% of isobutene with 2% of

- cycl ohexenewhereip X5 &iarensdlg iried haseinbgioee- %’%@P‘y%ﬂ%@&b’%‘ﬁﬂ%%‘@%@%ﬂ&' 0,
of propyl en‘é’mpﬂ"@?‘@ﬂf’@ﬂ"%@&‘bé?’wa pol yal kenes are the pol yi sobut enes

obt ai ned® by pol ynmerisation of [err] refinery streams which contain both

n- but ene and i sobutene i@ various proportions using a Lewi s acid catal yst

- such as alum numtrichlofide or boronjtrifluoride. Thmaswaal ybut enes

usual |y contain pre-r25 cdemtmantdny -( Cor RXxanpl e, greater than about 80% of

the tot repeating units) of repeating units of the config- uration CH3 30

[err] 35 whehdh PhfRbletd pRAb dkmeﬁerelﬁwﬁaaryumnelémlmngueaanmﬁm thefleic
those skil '&fﬁ fuRaric HRidFhdieid AHRYIEE odtnii@fal oY twe @Pmork bthbdeTEhe Rfale)s HBdciafts bie Aually
t enper at ur eﬁefeﬁ&%a{elfmﬁhnt: RRCtZHIEB4BAUSERE ok iéd GreGoretOAdYy Bkl abId bricCife, InYeiheral ndre
~and/ or cat ajexdiy reaGBPWEYihB GolgdN@hdd (bredeRvaihak itgecf) 11O prpfard the lsbistitplel ywttinic 26ylatiog
procedure, and the like. Qher conventi %nal techni -



ques such as stripping (including vacuum stripping) a very light end and/or
oxi datively or mechanically degrad- EPrlgshsaghnrml ecul ar wei ght pol yal kene to
produce | ower nolecul ar wei ght polyalkenes can al so be used. 40 In

preparing t Beai e obtpfeRitred HEGAIN dre @1513 4 Qéld ﬁglelg% irfde, aﬂ@ﬁmﬂies BRifgeOf the
above- descr i Degly B wAdty &kRGwnl p?océd?ﬁb@ 138uce Enel bR sBiufdB biskifiic Qc.rylatl Jrene
acidic reac 'F&%ﬁireﬂéno& Bt EAE Whén the ferH ﬁal&t.el"eé anREsEd Rbrebft W torm W dendif to the
defined Ber patthid @Fespording teForadias IV BiR VEHoR iRl ARG mixkiAgR lof sucl Ra&n@NT S W | | be
one or nDre Caonekbbslireder prepadng it sibtifud blteinit QéyBkihgPageils is illustrated, in part, by the two-
[err] 55 wheteeproceluradedciBed inlUcS. Rat. K. 8,2190866. Iinvaiedsi fingt chidnadting the péiyad:bﬁbafntil ltherd i€
mal €Rc or f emeverage of@blesshatiost ank bilorddgroupetbrasiach ratdcdie of polyaikdne. GhinrinhtiorniiNolveEmerely
anhydri de, oantagtingithetpolyakepé withahlodme gapurg thed desired smount tfehlorink Bilrcorperated ialn tie chibe
usual | y 19r einated palivatisener Chidrigation isgereially esarind auitaba tomparatere ot dheut 71 Criccaboutr125°GOf d-
readi |y avapifedisl diluentran be used jnfherpbiatination, prosertuee. Bultable filyentsfors bisplragse cludegoly- and
pol yal kenesPW"MW@(P”\S‘@’WF%@F@B?3"d1béﬂzmeépar e the substituted succinic
acyl ating 6 Thegecendstenin thstworptepsiieripation preprdurgifdq react the ehjopipaipdipelyaitepgwith thamale-
mal ei ¢ aci di° '?‘F@“’?‘ e‘% t&ﬂFﬁfﬁY’F d\‘é‘a"ydﬁtﬂ'“ﬁ% Br9P akabat 19456 fogboyk 2 %fThamelaF%?f "'8‘7‘
known prBceltdP 1593 'ﬂ a%ﬁmtt Pgﬁ(ﬁ’éﬁlﬁf”?“f’ﬁ'f"é Eﬁ"hfﬂ "&"t

isfgagiat

agents. For ne owever atgaic iome cr‘.mx es lc re%?i nc gnn

used lher eaf r2’ If o A bdut &ec or up rm Gine ken ls m .a'%

For mul as | i il q,oewa%m%é tostHiGake o E re

for prepgri Rioky ay i puadjhiknd ol Aot e ke to.

part, by thg, éq\(}@alen‘é{véi&t BHoRGredd E‘olﬂﬁééﬁrblel e Wél co$res mgt

i nyol ves fi gwtagé Rintbel mmbragmw;epe ﬁdﬂ%m\Hﬂiﬂ'p 41RRE. G hd §quﬁ£]e|ﬁ‘\(/ :ﬁq& m@

| east’ about readtant &/t MoIBcUF AbigHt RS, ehaqa.o SPdhR AR p@lEalleﬂé MRl 16 iiProkahl bo N

i nVol ves mesgh ¥st6 Rovida bbodghnk BRvEIOH MaleRe cithtidh esth nBlb biRBlorhadd pulvak&nembaabout

_desi r ed anDordteqaivalentuf taleid @2attant fan 64th pouivaleft@f ¢hivtitatddpely Sitehowith thidundéritaidig that it

pol yal kene. is@imaly deaitabidio previdzan @erdabd of maaic rdaetelntOfoit exarhpled ab extp@rofatonics%0h abduo Ut

[err] to ab2a% by waight. Undeécteticoxcess maleic reactatit menclvet stripaet flven thsweactipmproduet, usually under

chl ori nat i ovecpun, otyelasted duriba i fiathprstade bilikeriresessas expfrined peleypose i ncl ude pol y-

and per chl or i Theresuitingenivgikeriyl-sybstituted sucdinig hdylatinsagentis, optisnailisqaain chiprirateddf thodesired ep

in the t¥o-Mmber of BPcsinic areuRsEre fot peseaiUp theiprpdych Ifthaie s Preprot ahihe imeefithigisubsequent

pol yal ke ne\/\ﬁ"\!"f‘f"‘i"ﬁ'é apyfxeass (aleic gagetan fem e secopdsipne thgetaees wilkigagt ps/additienal ghloringds

range of abB ?'19 ”‘? S‘ba%ﬂlt L‘é’i"?t n. qfﬂ%'wﬁﬁlaéd'w‘&?' “E?"’ﬂﬂ"eﬁ‘i‘ﬂ" {s.intrpdyceq dting,
ChT""f ca He 'FFﬁ (}’6‘!‘1”‘@6‘{‘?' B'l‘f“beé

pol yal kene #
mol e of h|8‘PP§ @4 ﬂ’ga s 5; 2 Speaoed;
Ch: Or: Ea ed 7&4an£§§ ng 19. o in ﬁ\ proc ss, t-ﬁp8 );hal efa male%z ed
pol yal kene. 0§ First réa 2\% fgﬁ%&’ lkylgﬁ’o oge n‘% al ati
used, for e&i@;ﬂ? ?nplef%d TR rﬁxe int nﬂ&tu.%‘{cﬁ{r E—‘f t‘ﬁe qﬂ.ﬁlﬁ ﬂ'
one chl oro &Y hididic reéctantil, c‘é&&'ﬁh&to epQ@ o?enh&iésro‘? H&@ i&éE\Gu& there-
chl orinagi ogisdieact fa‘&fn%ol émeoﬂﬁya eeTthlr §lafon'skP el @d?l ctgoad?teﬁ

perggl ecul exr@bo-e'id BHioIBirRE tHeQ mlelﬁﬁfa@mm@aage%@%aém busosche2dsed umeﬂ yed.

chl 0ri nat ed pakthepknsRingrodetseB8 Tl Sbgariigt AedubdiitutddBicciie adyRliRy dyéifls hdudb fhe bfd-§t8p padc-
equi val ent sessdésctd in\Les. @8t Noses, Bils[70704nd 2B n5a7 rBakieatly, iod prédedeaivoivédreparing A @nixture
wei ght cor r efgepoighlikege 4nd tHelr@leldineactant insuithble pddpdattiday aridliréroduciag chtpeing ibtarthe mixtuke, usu-
chl or o g# ouglly byressingohierine bas tiwbugb the bdurratith dgitatinyetilpaigainiig eerappaturedf atisastabiug ht

of a nal ei ct408xctant is its nolecular weight. Thus, the ratio of
chl ori nat ed p&eyaliy, wherethe polypiiders igsufficientyAinid al\j4p1C and pirpE. therejenasngedto ytilise an addi-
provi ded abisnel suhstantialy inerh pesrelty fiauisgolvent/dijuaat in thpenefstop aiqedss-oweven If a seiveptdivast ed
- pol yal kene s gme'eye&b*dﬁerefz'sblv B‘l?é“%ﬁfé‘ﬁ@&'l"@ﬁ?“%ﬁ“ﬁﬂf He poly-@a¢ pexghicringted ansfop-fluor-
equi val ht Bitedalanss; fygpalign é’P'IFé'P% h the underst andl n that I i s
normal |y desj f° o t @’é“t?f?““ﬁ%? 8‘1"[5‘9Ff g
excess Of . S concr |"ll':u{g rse e reae aQ 0
may be st rl ?n a (S 2 nsu IO C I’HI se\?guelé l‘§ ét;n lﬁm’ I’I;]’d'\éag
during g, uf frautﬁés S Lafr .n‘h
- pol yal kenylb o ut g&,; n| c ac r? 8en ona aga n
chlorinated i hJ mql’ﬁ%.'n{p tursCht wiiH TR Eacidn i lhe BhdNidp pﬂic&&éﬂaie@;ﬁaﬁ:e%reé&&f‘aﬁﬁ% in
~the product s apdut #4589, ShusIhdhRfEMlempaiatutd ¥ whitH e ftbcebdis RorhHIRLEHEEAL is in the neigh-
- chl ori nat i OBorhodddf 140¢C. RS preRird tempeRiid @ide i JsGANy bdhbeeh B50RTMB0 T aAPabolit200°6 40815
W Il react as additional chI orine is



introduced during the subsequent chlorination. Qherw se, additional maleic
reactant is introduced during andl orEPsubﬁmlmnt to the additional
chlorination step. This technique can be’'repeated until the total nunber of

succini ¢ gr &t&ég .%Estﬁﬂyéééai L.ve ?@% S shadf Bk e S ﬁmieeﬁa%&?ﬁxc%&ﬂer .
desired lev eratures may Y vams b srrthe% ity A e *A&m oPblhed v C
aci d acyl at bii otk iehcRantéiniay b&:@ﬁat@xcgés%?ﬁrza RPdrathrtE u.sS. No
3,912, 764 and mhKon&’aéppr&éess the fhéih rétodt mAieic REANEG ctuomfetﬁhcmmm atlidast about
pol yai kene SifindidtPchiBRheTbreadheitilopidleidrbftshi t6 Sdindbaraie@ro e pRadt Mo@olen Xpractical
t oget her i nreasdits,a8mght exbdsy, uslalyaith@ksihBlhtod of aWLESY fo BBoutBonag veigtt fichiorine s utiide @ P
IS GQRpl et e, ordehto@ifset @nyl ISssionNéhlafitkfedtthe Riactioh ixtufee Bdr§dr @MouTt)dr eiXcesstchlofiteoray be
reaction of us¢ede remai ni ng unreact- ed maleic reactants. According to the
patents, 0. 3 tForter detailysprzemivy ecadfiresal prpducianthy dvlisttatediaczialing @dentshavdieen extend 0
action for elvehdesgibed infheiterdt literaturepsugies for exaraple in Hesi. ?ett Mbeﬁ'@m@ﬁé’ high, fuethar ampli-

al kyl ati on §eafign of such precRdureebprein is deamsd prpeeaseasy-of [ err | err] During the
chl ori ne-i nt r 18 The ethergrincipplseacigptyfiiedp f°["@'i‘9rt]‘e ‘t"d*°'["@!? qpersgn@qusd arjion
Q her known® drpwbvbrroyﬁ'aw ntglpjag &gk 4% to £9 wel tgtre%er ?wecst nam' ines

Q

agent s ificl E'M’e”"t“?t%’ wRight Refaepf cyieplicyle %%P'VGQE‘E?' Fisteepd yﬁ“ °fp lyes zf"?m

d 3,231, 5 " a ipiggn “ Boe gpceom g y
Sgl yal kene W 'ﬁ% :ﬁ%%‘?;te "j\i?-vﬁra%elﬁop ror:'an roxrné\grr:aqnﬁ(ﬁ g P‘]‘
hs i .

hl \ h
(r:n X?Llr ge It R y 0 etgr’ms: ?oﬂ;ar E a%d %r err‘rgjil% f?%ﬁ ﬁfﬂ : Jnﬁ:‘t;‘i@zggh ain €
Lerr]. uat erémd &ﬁm " eamyra eeasattrxd, i ofon ol ThedRiduct
abqve, ther fhixture 4/ dro?lSs théke lmng fnAaL b slbbttutdd Pidetazinyi

norval | y Irg;ucg,es ré o hg%mngrnﬁx gcp,ﬂe,uﬁ;sep pr ocess However, if a
sol vent/ di | ueng H,8- c;mlnued,H4thteszrmﬁ2er ably one that resists chl ori nati on

such as #he pgbhy- and per-chlorinated and/or -fluor- 50 inated al kanes,
cycl oal kanes, and benzenes. Chlorine may be introduced continuously or
intermttently during the one-step process The rate of Intro- duction of

the chlorine is not cH, N Galg th.omgh. mutilisation of the
chlorine, the rate shoo"l d be about jt he gar%e he rate of consunption of
chlorine®i n the course of the reactn 2003 -V\lv the i ntroduction rate of

chl ori ne exceeds the rate of consunption, lorine is evolved fromthe

reaction mxture. It is often advanta- 55 geous to use a closed system
i ncl udi ng supé?at nospheric pressure, in order to prevent [oss of chlorine
so as to_maxi m ze chlorine utilisati on The m ni num t enperature at which

the reaction in the one- step process s pI ace at a reasonable rate is
about [err]. Thus, the Mpmt € 2ur4e~ V\¢ gh I process is normally
carried out is in the n gh Bo‘Phood\Qjc e’rr] ficf preférred tenperature
range i s usually between about [err] &nd about [err]. Hi gher 7 EP 0 451

380 Bl tgnperatures such as [err] or even higher may be used but usually
with little aggantage. In fact, excessively high tenperatures may be

di shdvant ageous because of the possibility that thernmal degradation of
~either or both of the reactants may occur at excessively high tenperatures.
5 In the one-step pr, < the molar ratio of maleic reactant to
‘chlorinesis such that H¥gre is at €33, abiHt -oQgHpHD+eN chlorine for each
nol e of maleic reactant tce3¥y i ncorporated into the product Moreover, for
practical reasons, a slight excess, usually in the neighborhood of about 5%
to about 30% by wei ghtof chlorine, is utilised in order to offset any | oss
of chlorine ff®¥m the reaction nixture. Larger ampunts of excess chlorine
may be u¥ed. 10 Further details concerning procedures for producing
the substituted acyl ati ng§(;1*gzg:lrit;ts have been exten-glsll Eﬁl y described in the
patent literature, such a mple in U S  PatHafey 4, 234, 435. Thus,
further anpli- ficati & Qf sucrﬁ&prNoGeGﬁrzé@zhErﬁr:ma is de,enﬂﬁ unnecessary.

, Conpone (i1). The other %% pal reactant util FEelHen forni ng the

oi | -sol ubl e dispersants of this invention is a mixture of hydrocarbyl

pol yani nes  gqinad Hekeih bdiyeihyidih thiRmme" iBmGdhlas REN 68 Homadeiicr i thatdk Ktk (four ami-
pol yani nes  }@grodhs Perthblde@e)IVwME B{dic RMpERA (4) ¥hd (bFhate thite @NGIeRIrdUps bét @flecule,
“Preferably sytfidcombonients @) dnd (dhdVb olinetiFiend grqipb yee inbiydutnd pyligambonest (¢) Baspieasthy- | y
a m xture having an overall average conp05|t|on approxi mati ng that of
_pol yet hyl ene



pentaniine or a mxture having an overal|l average conposition approxinating
that of polyethyl ene tetram ne. AnoehedsiumeBul ni xture has an overal |
average conposition approximating that of polyethylene hexamine. In this

connect i on, leﬁgfoﬁﬁﬁolem ?’rﬁxls ptheB6ve nibfide c&%‘n)fﬁ&m!'d t@g(ﬁﬂelghmﬁ@qtl& éﬁﬁ‘s tasl
CO”J unct i ONand ®&h & Wfitier LIRhIP-- B oM 90 1050 WeMl fafcent of dofibbridRES S (d) or @ -Dk;gdﬂ}
"hexam ne", aiRthrée of tHAMMiSa Jolyathyl & idkaihe dulsbIASHLSNRIRL praktsd & ¥ nvaktB Bmbilk ntobﬁs
product i xbmmmu@ienadeobm@.gm@e&i& niby 68do@BEDrAUR inthehm@®. Ot her

adj acent ni tr agwhy thé espBcidliyprétBiRedBibodiRidnts Bf thisttventiorn &e foﬂhdﬁ&dofb!u&Mﬁ:dﬁ'pJﬁHﬁ&ﬂ@
groups t her ebyt) dse e migura ofppiyhlkytene podfamines @0-6% acytlicR0,50% cgdik) Hbviriglah B¢krall compo-

pi perazi nyl s skiorcdppogimating thatof aclpdikgiend featafinb beMiurtigr chiavattersed mjcomaimpg)otm\seigh%
(b) : bafierr] (C) 35 40 (d) (e) 50 is terned herein a "pol yet hyl ene
tetram r@" i nasmALfom e 10% of polyaliviens tettaminpssi ti on is that of a tetranine (four
am - no groups peomMfSItees o polyakyians reptersiesst| i ¢ conponents (a) and (b) have
t hree ethyl ene ff?ﬂ'd§ W‘@MP@hewmeﬁénéonponents (c) and (d) have four
et hyl ene grou%h 3 'é‘tf‘ﬁlaﬁd’“aﬁEF’éWFE“W gt % has five ethy- 8

EP 0 451 380 "sPe‘F?é“'g‘l‘ ‘F%’ jeng palvaminps(10 §°V°'F'r9°t5ﬂ ci) paving;an pygrall compo-
cont ai ng®f r omSHe] $PBroMMRtRA Fgh fpﬂ@"‘é‘é‘?ﬂpeﬁ?mﬂﬁﬁ’?ﬁﬂgﬁf charagigrisadhby qopfining onj weight
either of the 90 to 50 wei t percent of conponents (c), (d)

or (e) -- or any ?%&8620 ‘fyﬁ"rc'sgmardegﬁﬁ NN i'{ is a polyethylene tetram ne

suitable for usg étﬂa&q bg{tﬁé:éaﬁmg rdobllisy dshvention. Smal | amounts 5 of
| ower ang/or hi g ecu RERCINESy FpY of course be present in

the m xture. Angyw,egggg%%ﬁpggtgaicgaéng,g@égﬁgrggb,mgd| ments of this invention
are formation of a succinimde product by: 1) use of a m xture of

polyal kyl ene pol yam nes (10-50% acyclic; 90-50% cyclic) having an overal |
conpo- sition approximting that of poI al k Iene pent am ne and further
charactesi sed by containing on a Pas S a) from2 to 10%
of pol yal kyl ene tetram nes; b) from 60 l 0 85% of poI yal kyl ene pent am nes;
c) from10 to 20% of pol yal kyl ene hexari nes; and d) up to 10% | ower and/ or
hi gher anal ogs of the foregoing. 2) use of a mxture of polyalkylene

pol yam nes (10- 8Wbs acyclic; 90-50% cyclic) havi ng an overal |l conpo- 15
sition ei’ﬁprom nﬂ)cﬂtl?gs%%é’f‘hﬁﬁ“yﬂﬁl"%{'k%eém%éﬁ% am ne and further
characterised b cont .aini nq%yon % 8 @03 N g} wsg%%acﬁéh%%aﬁve}age

ggg: Lf ehsgge rZaltlorisapproxlmatmg that of po‘q_al lene t rammea%/gjl g?er%haractenTe}éP}ci ggllnggnqvggmfbaz%
of the asgycll b)r?Fasrt'gglmearac chc as [err] and 30 d) at | east

5% of the acycl t at lohd] d'% ﬁﬁéﬁ;‘%ﬁ“"&%ﬁ 3) use of a m xture of

pol yal kyl ene po cyclic) having an overall

conmpo- sitiong 5%&'@{5 l)ﬂ)glyél Iyaﬂ %50‘/{» 5381 81567 r&cﬂé hémﬂ ah BVekdl S8mpo-
char act eri sed gfioh dppitidating fAsk o%lyﬁlkﬁﬁb 93 ind further characterised by containing on a weight ba-

40 sis:
b a) at least 30% of the cyclic isomer depicted as
N-N=N-N
b) at least 20% of the cyclic isomer depicted as
N=N-N-N
45 ¢) at least 10% of the acyclic branched isomer depicted as
N - Iil - N
5 N
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) rep-

resents 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 -CH,CH,- group. Similarly, the * = " repre-
sents a pair of such alkylene groups each having up to 6 carban atoms and preferably having from 2 to 4 carbon
atoms each. In the most preferred cases, the " = " represents a pair of ethylene (dimethylene) groups, each

9



sis: 35 . a) at least 5% linear acyclic al kyl ene pol yam nes; b) at

| east 10% branched acyclic al kyl eneEpghylagab Ags; and c) at |east 60%cyclic
al kyl ene pol yam nes. 4) use of a m xture’ of poI yaI kyI ene poI yam nes (10-50%
acyclic; 90- SO(V

e S r lore es n lons g L]e
g e
N-N=N-N p) ﬁﬁ: iﬂ%{i’c&i\s tafFogel Stlaﬂn éﬁﬁ&’«t‘he@ én?&lﬁgctgﬁofh%%ﬁ’ afbrs are not

c) at 'eastsn » €Y elnlibne @ns QoL QTR ALERbS, B4 Bictn "N M- N N )
N and d) atghsifsd ,,95, Ofthd B6nBEYCl 1 ¢ 11 near isoner depicted as N-N-N-N 55

In the structural representati ons depicted in 2) and 4) above, the -

(whet her horizontal or Vgﬁglg‘ rep- resents an al kyl ene group each of

whi ch caat ai ns up to 2a¢9ms lg?&l;eramé/ frc%rncﬁ to rf} carbon atons,
and nost preferably |s ‘bl&xﬁ %tHh-y‘I ene f I"eéne) gROUB, % t he -CHZCHZ-
group. Simlarly, the " = pre sents a pairof such al kyI ene groups each
having up to 6 carbon atons and preferably having from2 to4 carbon atons
each. In the Heagthesteresimeitiedyestod of depigtion, therpixtseefialkylenepelyamings used inthepractise
(di met hy# end}hi F@WQ“@%&‘@HGWCMWEPSEPG@SES 380 Bl having the fornula [err].

As is Indicate the structural representations presented above, both of
t he al kyl ene gr“b N |n the cyclic structure depicted as " =" extend

bet ween the sarf¥ 'l')al F"of proximate nitrogen atons. 5 In the above
depi ctigns, hydrogen atons satisfying the trivalent character of the
nitroger atoms are not shown. Thus, gheny' — ' is ethylene and " =" is a

. pai.r of ethylene groups, the depiction "NN=N- N- N is a sinplified
versfon of the fornula: [err] Using the above sinplified method of
depiction, the m xtures of alkylene polyam nes used In the practise 15 of
this i nggntion gag.nnglNnde such acyclic species as: [err] 20 25
N-N-N-N-N-N-N 50 55 10 EP 0 451 380 B1

N-N-N-X
|

% . N

N-N-N-N-N-N

N-N-N-N+-N

85
l
N
| © N-N-~- T -~ N-~-N
/ N
o N-N-N-N
.
N N
N-N-N-N-N-N-N
0
N~-~-N=-N-N-N+-N
|
N
55

N-N-N-N-N-~N

N
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[err] and simlar higher nolecular weight anal ogs up to those containing
approximately 10 to 12 nitrogen atogggys segi ol ecul e. Likew se, the

m xtures of alkyl ene polyanines used in the practise of this invention can
i ncl ude such cyclic 20 species as: [err] 40 EP 0 451 380 Bl N-N=N-N=N-N
N=N- N=N-N=N N-N-N-N-N-N=N 5 [err]N 10425 gnd \¢idmiy ar isoneric polyal kyl ene
hept am nes and t he hi gher nol ecul ar i ght anal ogs up to those containing
approxinptely 10 to 12 nitrogen atonw i nNthe nol ecul e. Various procedures
may be used for producing the m xtures of hydrocarbyl polyam nes used in
form.ng the dispersants of this invention. For exanple, one or nore

i ndiwi dual acyclic al kyl ene pol yam-nes -and -ote -ON SO nore | ndi vi dual
cyclical kyl ene pol yanm nes may be separatgly synthesi sed by known procedures
and thenocom bined in appropriate propodtiods. Alternatively and
preferably, the mxtures utilised in formng the dispersants of this

| nvention are concurrently syntheS|sed |n ap ropr|ate proportions. Thus,

acyclic polyal kyl ene pol ya- ninel HNfor Nisi ng procedures descri bed
in US. Pat. Nos. 4,036,881; 4, 314 0 or 4, 99 308. These can be bl ended
with cydfic ponaIkerne polyanlnes or ned in USSR 1, 182,040 (30

Sept enber 1985). Con- current production of ac clic apq ,@ @@g ,
pol yal kyl en@d%g Wpﬂé‘é"eﬁ"ﬁﬁ‘iwﬁ'gmé? Q98 PRg thopgyfoniaipi ?pé°x'"l?§Fy 0;5‘}; UrRgen AP in,
descri bed i n_Pat ent 71 Nove P

No. 3,462, 493 MY g pitus? ‘r’}tal'fﬁ P?NF&'H’F’F gird ‘"W%%%isemm's '“"’t“??"ﬁé? 'H"g';“légg'f%’b%e
n1xture§mof Eﬁp‘f' and acyclic pol yal kyl ene polya- mnes that are produced
concurrently urngef_guitable reaction conditions, no special separation
prb@édures are y & uNrﬁd Thus such m xtures can be produced and utilised in
the practise ofyljgkg.nnvention on an econom cal 40 basis. Reaction
Condi ti gps. As gojed=apove, the succinimde dispersants of this invention
are prepared bywanpnof-NesSs which conprises reacting (i) at |east one

al i phati c hydr agan bpl-Nsubstituted succinic acyl ating agent in which the
hydr ocar byl suld#NtMNeNt=NONtai ns an average of at |east 40 carbon atons
wth (ii) a m ¥eaNeNecsNsting es- sentially of hydrocarbyl pol yam nes
cont ai nismg from 10 to 50 wei ght percent acyclic al kyl ene pol yam nes and 45
50 to 90 weight percent cyclic al kylene polyam nes. The proportions of
conponents (i) and (ii) utilised in the reaction can be varied to suit the
needs of the occasion. Generally sﬂbakﬂng Nhokver, the reaction mixture

"will contain the reactants in nole ratﬁfs of from1lto 5 noles of acyl ating
agent pef nole of polyal kyl ene poly- afines. The preferred ratios fall in
the range of 1.1 to 2.5 es of acylating agent per nole of polyal kyl ene
pol yam ne. The Jedacti on conducted at conventional tenperatures in the

range of about enr 'Rphquut [err], 50 nore preferably about [err] to
about [ + Theése reactions may be conducted in the presence or absence of
an anci | ary diluent or liquid reaction nedium such as a m neral

| ubr+cating oil solvent. If the reactign is co ducted in the absence of
an ancillary solvent of this t9b N el s usuﬁlly added to the reaction
product on conpletion of the reactJ n. In this way the final product is in
the formsof a convenient solution in lubricating oil and thus is conpatible
with a lubricating oil base stock. Suitable solvent oils are the sane as

the oils used as 55 a lubric |n oi | gock and these generally
i nclude lubricating oils havin sc8%|t§ ASTM D 445) of 2
50 .
N N -~ hll - N N
55 N
N=N-N-N-N=N
N=N-N-N=N-N
N=N-N=N-N-N

1



to 40, -preferably3 to 12 [err]/secat [err], with the primarily paraffinic
m neral oils such as Sol vent 100 Nem:rnhimmg particularly preferred.

Q hertypes of lubricating oil base stocks can be used, such as

synt heti cl ubri cgnfs N ¢l ydjng pol yesters, poly-[err]- ol ef ins (e.g

hydr ogenat ed oryuphylgogagted [err]-ol ef in oligomers such as hydro-
genat ed pol y-1- Hegene}\, ek ghe Iike. Blends of mneral oil and synthetic
lubricatgng oils are also suitable for 12 EP 0 451 380 B1 various
applications in accordance w fyh~tRi s grnvaentd qn~ Fost-treat ment Procedures.
The 3uccini m de dispersants of this invention can be utilised with or

W t Raut post-treatnment with otherNreagents. Wen utilising a post-treatnment
procedure, any of a wide variety of post- 5 treating agents can be used.
Such poste-treating agents include, for exanple, boron oxide, boron oxide
hydrate, boron halides, borongacigs. st §f s §f =bgron acids, carbon

di sul phi de, hydrogen suI phi de, sul phulr suI phurchl or- ide, alkenyl

cyani des, carboxylic acid acylating agents, aldehyde, ketones, urea,

t hi ourea, guani di ne, dicya- nodi am de, hydrocarbyl phosphates, hydrocarbyl
phosphi t’és hydr ocar byl thi ophosphates, hydrocarbyl thio- phosphites,
phosphorus sul phi des, phosphor us Nox tles, NpRONp&ORi ¢ aci d, phosphorous acid,
hydrocarbyl thio- 10 cyanates, hydrdcarlhyl i socyanates, hydrocar byl

i sot hi ocyanat es, epoxi des, epi sul phi §es, Nf or mal dehyde or for- nal dehyde
produci ng corrpounds pl us phenol s, and sul phur plus phenols. Preferred
_post treating agents and procedures I nvol ve use of phosphorus-containing
post-treating agents or boron-con¥arr¥ ng NoesN- treating agents. The
phosphor us- cont ai ni ng post-treating agentls conprise both i norgani ¢ and
organi ¢ conpounds capable 15 of reacti n@’ Wi ¥h the dispersant in order to
I ntroducsd phosphorus or phosphorus-containing noieties into the dispersant.
Thus use caandisimilardsbmenf polyiikyiEpéimptaminacand she highersyplecular sreight iankicgs upth €did w@htdifing
sul phi des, aipesimalelyd? tesi2airbgen stoma indhd méleuleonpounds. A few exanpl es of such
conmpounds i ncVedbgs praesdurewaytmrused foriroxipéiear the miztorep ol hydrgcasky! polyarsipésausedin fopmidg
phosphor ousthadiseprsapts ol ipyetionpleon exsspled.cone privapsqrindividuel agystin elieighqrielyereinestapd ore-or
phosphor®s m’pinalsieqafml@elkyl@?eolyammqﬁn@lbe pergiish AINEhegiprRIpkowIRTOGed TR IEN Gom-

nmonohydr oc aP‘%I'“ PRORHA Pt“é?grt'mﬁ‘o‘\"eﬂ?l"(y'd PREPESTRRATY. 1R Stual§ed if forrww%@enenyww

phosphi tes "c?é%t?% rre c?g'ﬁ'ﬂf'éts%'" aEﬂ’ 'EFF 6@&?’ Ralyatkylene polya-

trihydr ocar B! ?s c| 14 03?18"%4?(?@?3 T"°sn°_

p 10 atffut 58 515 i i a}qvas’ ’1“ eﬁgﬁ%g%’ga Pa?'tg%%%t

:ka 0 abou ﬁl ;bs a |a tent9 ovember1 @3 S
| kewt se corrpr ' t|l| J&f ?c gn% a Jo ene polya-

. reacti ng W lTnQesI pﬁi&ﬁ:@é@oﬂwn’e u|t rl: ids '% ﬁ'gns, Q:lapg arat1on procedures are
bor on- cont al‘emn@ﬂ Tﬂ@sﬁ&ﬂ rﬁﬁurb@éaﬁ b B@d étﬁ&@ {Jﬁlse the %Etrse ﬁiQ{n nti n Fonficd!
be rrade &f sddgh 1 norgani c boron conpounds as boron aci ds, ana e boron
ox-{_l des, i nciRg&HisHE dhéifing. ABNSEADES; theldiBdirfirbie di)srpaaémébﬂla@ fn%t.&mmbe.@ab drdouide

est8Fs of bess QhiclPdbinPiees @bdtiRg (9 St léabﬁn@élmhdtu@l@bﬁ&ﬂy&u&éi«hﬁﬁSuccﬁBE@Bﬂfg&b&\tﬁﬁfﬁi@ﬁ' s,
bi bor at e esthe hiirocari Slbetiticdt @ataids atdvetgs of atéhst 40@arborkaoms|with (il a prxtubd dohdisting 46-
preferred tently bfihgdrocamdyl polpdminea tontanirgfrom 1p kB plaRhtpercer agyelitraikyleiaghoiganiites @and
conpoundsi nsith @0 weight pércepidyriio mlkylgne @olganines SThe erogartidne df ompaeds(i)tand (ijutitised in the

i nvent i on sweadtibmeantbh garied trduit the péeds ki the dasasiont Genarallydspeakinh, @@evep the sewbtivn wiixkire d
~and bor onat wiicontBinghgyleastantsfin ingieraticsiel ionphio § pielss ofsacitinglagentper raoksf delyalielenavelyc h
are useful smingsothaiprefpriet et felfiethe sanopefdil-te 2.6 aoleg OfFﬁSM'DM@"@Pf melé of ppivalieriend on
i ncl ude o 'Eﬂ"&l]' Be raagtien is %BH W'He'&ewtemwam' Bﬁg g‘mﬂf phoutfrCo about 200°C,

phospho prefembly *sz‘éy p?ﬂs'g ﬁBPu'Q‘e’E"e’P?“&%? maé a*fd in awaf nee
anhydr i de [ “d"B/V ﬁ?tg JEheeaggon it fan
preferred i Iﬁneﬁ;&m'a vent{)po %‘/Q nfglggw gtm Bth
P;?L?ggr;gf)g e usns at»g% h a bri a ﬁ% é?afgéso sare

| i
hydrogen p ﬁéﬂﬁ h H )ﬁ/s Eﬁilth M h}rp‘?z fﬁa eFéF é/fé olv
phosphite, y Qt%ﬁ‘as% Rt l'u ﬁ:ants
di phenyl hYIﬂél cﬁolefln§@&r g@&@é& KPR BRYolérs such as hydro-
di t et r adecygenkt W&cﬂﬂ?%ﬁlh&&e e&wderénmmn@%memmmhg s ard3fdo buBbié foK €
Norrmal Iy the hydrocarbyl groups will each contain up to about 30 carbon

atoms. M xtures of two or nore such phoé’bhltes can be enpl oyed. Di butyl
hydr ogen phosphite Is a preferred 40 dihydrocarbyl phosphite. Anong the
nonohydr ocar byl - phosphites which can be utilized in the practice of this



i nventi-on are included such conpounds as nononet hyl phosphite, nonoethyl
phosphite, nmonobutyl phos- phite, mepeagxsdo gahosphite, nonocresyl
phosphite, nDnobenzyI phosphlte nonoal | yl phosphite, and the |ike, and

m xt ur es of such. cég olnds, The hydrocar byl group will normally
cont i chfb %ELE% séﬁoﬁgdme B cgﬁﬁ',”e genga.at@%n% i 9&%%.3%%.4 eﬁvﬂm
phosphi t gs Mnﬁa @nt§éé Qméﬁd %G&pgéﬁ'eéll g ﬁ’cs nQﬁo%gﬁ"e% dh it Boron

phosphi t es  Bgi Hafiel, BBb R acids @88 b aMn bR, dabRuubhidd, 8fdrdgeNfhBe, & lph u%FuB

'S, Lndepengdgikedy cyaniBesOEABANIDNIA AIAHE alintsal frGHeORER e L@aNthisURGR! ﬂxaﬁi&

[er il [ err hodmibie] Ifobarbybphosphetes) B abY Yhosphlte hYBEErbA t KIEPhEdphaess Wdﬁbhﬁbyl ﬂid)m
and wher e aphdsghitéd, phaBshorb sdighided, phdptiar s Gxiddayhbsphériclayil, pAdsprbfous 4dkE hydrocarbyl thio-
correspoiadi B@ngdspinpioedrbisaihaips) opiplearby isbthiodietes fepexideb, pisubihides) Rirhaldehyde or for-
post - t r eat | mgldehyderyraiuéing coss@inds piusipienpls,cend suphuigiusiphensis] nvent i on. Such
conpounds may Piaferred peséieatingageitsand pocddomesinyolve pesrof phosiherue-cantedring pbst-ireating agests

| ndependent ppborop-cenjaiingpastiypatingagents. or a hydrogen atom where each of [err],
55 [ err]and Thephopphprys-co @?R%?ﬂtm g ageniscomRIAg beth erggnicend erganigicppends capable

and wher® apf reastngiwith fhe dispe aﬁa '“E"%qufﬂ phogpharup pAheRp ATy gon me:p\o'eths into the
particul arl g‘q&?f‘éﬂe?}“% % 9 ’E"F‘ ‘F“Géé'ﬂﬂnP'épsP’}?(}Bl"i?‘é%s phosphpsup gulphides, phos-
succi ni m de EWEF‘H’“H‘P'Q
and/ or at I m " | ac' rph‘ffq%"r nd o o pRg
pgﬁ;?g; 3{30?{ ho lgs tphy ro a osg;xﬁ%? ofz F%éﬁ%ﬁf 9},’ [} :
f rgﬂ/( u‘gﬁ lpym? ph te cur'ren

one bor gy h'tQ ing dgt-ﬁ'éa & erﬁﬁﬁ@wnse oohp&e botmglrggmé $a o%ﬂﬁ& nd€cal S

reacted s eqmmoha& Mg VAth tRUNPEYSAreR bid¥r té RtrdALide'tBion SIHERH- camamhgm)euésmdo dispeksD)
and (d),250r artBoccdiblyl 6bb carrbelnt2@e 6r@ddhlioRanié Bordh@Brpbuhdd@s M bbr8Rididd Gindl the boron ox-
react ant s aldes}inbiGdyithsrydrates. TypIFRSfgaticoron\dbrhgduitis irdRdd s313@Rf iokon26idd, Such ¢ thé or-
preferably thosute éerd, melabirdtd ostedd) Siborite edtas, dhabhbriehcibdiy arjdakdlike. The over-al |
reaction ti nme iieparticalany greferrad adxilide, alcolnbintitionsf al paGsphdras caldpatind &ndractisron canipoumal e
dependi ng othe péstiréatmant peediresicendaciel] puiseanpia this iehtian sathe the st afthjslinyereidn Is bath
any ever®, phosphoryiated and wranated. [Ezatpled of inargshis pbdsbhorusiatils and iathydrides wiich arepuseful in
produce a cfoening the prefersed pebi-irsated prdducts of thig inventiensipgiyde phaseherayeacids phospharicasid, iy
t he absencepPaphosghsric apid, AhgsPhornioided Pyl Phasphorysdetraaide: &pfRas | anPP@FM?'ﬁYdﬂde
however, wafPePs) Mgk froron mprg EughjcprapoEnds gan beriised. Mpst gietorred i phasphorpps adit(HiRGlo n
10 conpounustrgtive gramples ?féﬂyq’??a'lbﬂ @V"F@S'U’W?ﬂ"l'te& H’B""&'ﬁ b&&ﬁ Wik t@‘r baP'S "'F‘Wé?f“"‘

By i 'ﬁ?"(ﬂ‘lag {PUIBFSES OF this fave sopie:
:ﬁ;mrgzct.yogm i Eg& e A % o
of aromati c ﬁiﬁf{? 'q,?ﬁp ) :fﬁj%o . é?bzn

phosphor us- °“ p rmal rocar g?ou w.
loye err
pOSt tregtig QJ p o h ﬁi'g be%ge ﬁth% ,l; -

Py €Sence,, Giuded TRA Q@rﬂﬂﬁnd@%& ma rﬁétl’& ghospite h’\Bn HOI dhéph |lenﬂoer y phos-
r | ati Onﬁhnte nohexyl bHdsphRE mBhdeteSi bifRShHR b@i?z@ltpﬁosgﬁ.tetrhﬁn%auyl'b\-{@sﬁﬁde%d Qke2i N
a bor on com%mma%&ds@emmmahhé/hyhﬂacﬂytda&rp Wikin6kHallyCtontilh 6 6 Bt 30 car-
concur r ent | ponekdms. MiktGrePtwriofiohRdrbdafPicid GiRyatoaarb\i Rigs shités s Ssvituitable, a31ab théWeihydro-
phosphor4ds ssetphobphitds(sid the WEIFhuE &falofeof HRRCEregring PHicPhiee MPGLLREIshoshitesintay be repre-
exanpl e, bosented agihd®orduleh as boric acid, boronic acid, tetraboric acid,
nmet aboric acid, pyroboric acid, est e(Rs(')dRz)@MRW)am ds, such as nono-, di -
and tri-or guhaim:eashs ofeR! SRAANG R® % iodﬂngidsnﬂheaﬂiydlgcalbyt gouR0r & bydtwgen atry bere eaqy of Xt,
met hanol , eXhanda¥® is. ipdependenilly, an oxygpr aigyaer@|sulphunatoh, and wisresat leagtone R, R3 andiRidé & |
the hexafol bydropareyl grewpanol s, the decanol s, et hyl ene gl ycol, propyl ene gl ycol
and the like, Theeprisgpopdinaiparhatesand Iﬁh°<§8h°5t5'?'?#?s@?|9df€ suiable |peRt-5pating Aaquts fog et e
Anot her par the etise PV“'?)?“@“%‘H%‘H é?ﬂPBEﬂ FEAY bedefgﬁ"ﬁ“%d BYiteiMUBn i nvol ves t he

post-treatment of t ucc ’ ‘f“?eﬁ %g ér; %ﬁﬁbyg%\)% W|th a l w rmle | ar
ht s,

' \(gﬁ: g n&%l Cie a | f’%‘ | Y3"° il ‘?"E:Ora?cal h"rga'f"plngwaeé?aﬂ'e%%%g )§‘

al kenyl suc€rfg ?eprgé dst-3ingracbdl B iAo rbdcng M UuElhirills: éﬂmsx&mw

contains uDattléas ﬁ'@g Q}ﬁs arfd‘iéﬁcﬁeast%ngarﬁ‘a E@of gtﬁ? legg$ é\‘wmgﬂ{d :

phosphite andlor at least one dihydrocarbyl hydrogen phosphlte or (¢) any combination of at least one from
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are reacted.with the succinimde dispersants of this invention at
tenperatures in the range of 80 to [eerrshr3somrae preferably 140 to [err].
These reactions may be conducted in the presence or absence of an ancillary

di | t
e O S%ﬁﬁﬂg&&l@ﬁﬁl e B :gfiﬁgpé%m&hw%hﬂyww o bl

such i s usugid i) & ¢ db)eRd %r (c?ﬁﬁ"(d)o-flhms&lblﬁ& cd?lﬂucﬁ’e%? @ahﬁgQﬂe:% n&eatareaeuon
reacti ong 3famp r&eremtﬁinWﬁBfa 15 6f 501181500 bR absiit 6o HIDRC, TnfEi Préddratil 4 QBBHEIDORN
sol uti on i NThe.thérieh Adattiof tirfk tay B from dout SholdiTead th Bboat 8ol oPmdrakipbriaib bRlthe Riml
base-st ock. pératire aid the septicuientbactants Smpi6yad.lidighy STINE thaSeabtaits &t h&atdd Sipéleratsly With agita-
| ubticat i Nngtian tb piodusea déan oiksaibid piolkes Sudt aetion bdnpe tatidddien the dbsénceds sah@ntdl bing
havi ng a vi swid®ating theAdatiahtd Pletdsdblypfiow@ver,vatkOis agided focfadilizitethinttial diksbiutiar of fhedbron
[err] wi®h cdrpoynd; Wateriférineia thefréactiin@ndany eddzd wetel isthsnemowd bBalcuusristillafiéh at tem-
Neut ral bei peyatyrag of framy10811#PCfireferalflys the eedctios harrigdppidisa difient aillor 4 solyent sugh as amithae e
st ocks can yemmyd%@nn%ganﬂnhaqfeﬂhﬂmjhfr mhinaion ¢fe Phndpheryssotajuagpostreating
poly-[err]- fgeptandhab @ntam-ng/ensb'ge@mawt@Fhaﬂnmwwezfeﬁﬁﬁreamfrémbem@vm in the
ol i gomers sPresen Nzgw %f’l‘?%’tt%'ﬂ"' Y gresent ip wpricating °"59HEP"’L“PR§ |1 ke Bl ends of

mneral Bil atyfre E"Hg‘“‘&ﬂwf?’e&ra@“ai‘ paynd ts d?‘iﬂ H"Giﬁ'@?’
applica- ti § "I"HQfér‘ff"?tﬂ st"e'ﬁ?"l

that ot her %éf:-ﬁi ' ac%%pyé% S G 7&%520.}5%?% P e d.°r5a'f, g'g""b*“
this invent) ﬁiﬂ sn to%ree: g it 280 xp%n &L"'%in%%?
processeg | asum o, 658 bk SRR oot o i o o bt kel

post - treatng,mes Jn'oQiBeQ{dQ: £ bx3deHardd. nes ‘5’ cuf’ar Vel ght

ac | ating agem.&na pa.tma ) ot re@ bihbod AR [HRAMERBA 'in%l\lre@rﬁ% bt telRS R oPfhe SERAES
ened URagsd? &ﬂiﬁrfv)éntiorln WithH | |aﬂﬁonéc9|a.am§hw.cta#a&ym doid beyfiilg A3 6RA mlé&th&ﬂd

s u cci ni m defmal@it adid) inSlicl atid Sithdrio Boid, &elaictaBidladip® abi€ Qubchi deid, Sikéryucdnit@ciieaialor an
condi ti caasS, hydAdes (n WHichitiralkasd diblipSontiddp tolakidt P caBEFtdnY aftRhelik. SuchScylingdgeins d
i N the pri ogre adattedwittoihp biceidimide dispersants vthis Sivartibmatiénthemtuess it fhé mnjedf@0td 200°C,
Ref er ence mayre preferahly 14Mto 1 $02C.fThédedasictivgs pay erbsiuéted in the pesdnse aabseecatl agansiliein
prior art pdllgent briigeid repgliorliBediyny, sk deir wineralldil SiveRalf the Nastion B,cOBIBCtEBIG the absence of

, 184, 411; @ angiflargediventdf thgSypg(aich ig usp@lly addep to (Be @Bdiod Priductdn2ErBpldtign of the reaction.
,278,559: b ﬂﬂwwﬁfm‘@mﬂ@bs ipige form 028‘2’"%5"* sglutipg ip "IP!LE?“"SB)" sndthgsjsrompatible with

' 338, 832; 8lubricatingglybase sts%s%@e solyerd gits awse sameRg theisiuseczasriubrigating oll base stock
1390, 086: dAhese gansrallysinoluds Iybresatingsoils having zviscasity, &‘*f‘"r'éb“ﬂs“@ 34% @referably 3 to 12
541 012 grng at418%°9 \gfh wﬂ?ﬁr ypagff oils g i cg %é%Vf b warhcularly pre-
749, 695; o %T

sgf'l h bas &t 5¢88 @use gs ) etlc ’bg&ﬂts yding polyesters,
1410, 439 ’4‘2‘ " °'zt”"gf % Nigpaets ey ﬂ%?
614, 603, %:‘ % °"" lorej gsyé‘ phc! ““fg ) g 7 algo SH
, 747, 850; 4, red te 5 typgic,?éolt 96550 B0 dn BEkodithe ﬁ%&e%}tﬁiemﬁé ke, SD
Patents 1, 0§y ove ilcE Bl éa\(q poceHaSinbd il (AL bosRiritn .ﬁ@s
SUCh as gesgh aérggaHs st- EﬂmenMﬁad@nM né nidh'molekA8r wefdhit aBfati
rur;hed | UbHhepRbriaitOdeRiled deQPRGHE lof th&xB Pro&dssdsiY déerhé@i\ﬁﬁﬁhfcééa& y. 3% Sdd kPR pnorart
ontai ni NG processbs TAké Qﬁmlﬂﬁestdatn% inVBMRA-all tHaOib reéb @@ E skt th\énréabnoﬁeémmmsl 1810 re-
am)u nts of adtdd@l andtikk froécéSing ldetaifarad désdiibell M@hd pridOdr itk appliell R Bkamdvel fsubRRkicRs 6F thiS 5
The benef i t mventidni Raferbrice may bé el tpthacdlibwing @itentsor dethik\cembindy sach@riorlaktpsdtraitagl
in the fel | prodedares P PR Bos 8ABTN3BS3, 14t 328864503, 1857040 S,20Q107t 8,2%4cD25:<3,256,185;
i mtati ons3,278,556i 8,286034n3.287428;| H282,85513.284.410; 43,318 5¢0; | F33/B2Ux 1F4.068: FH368.668%r d
Vol kswagen H367\%3:38360.086a8.37pldt: 3.3900P0 c:45853% chiAE: 1.2026Fe THINAML ARIA09F n
~fluor oel ast P01 ZoIPRIESI 3.PH8Y 4 chPEaH | %ﬁ%‘ﬁﬂi r?e71|§16%t37§869ﬁ 3:966240; 3,885,813 .
“In the exa P@§39a1 8&81" ‘b4°ér§é1 p‘b‘?@éﬁ? é?e“ °§ﬁa|4eﬁ9§1§ﬁ rﬂé‘@ﬂ%?e
clearly p 26 4845 28h F98ast

& 17 n PFtF g%%w tii(ﬂb fwa*aﬁ"tm
e R ?ﬁ@} e
el ongat i on &o gr |t§?j§n\i%§m? arr?l] éntE %E P nf/]e r?wﬁ helr rma %%g arﬁﬁ%?] go& H%‘
f .

poly-1-
arious appllea-

PRrhOOWLOWWLWW

correspgpdi ng ;clh‘§§ab8b ﬂf R§ Lm&t elllu M&L 593% @
5 The expa S e&gmﬁsi.ﬁ S Gn BIHVREH 11 SlarmpBE 181 £5 & Hedo SHithe -
In these te%ll&wag%n oS sk 1 2o imliors B P enlch. J,.n EXAOS raeeaé&mms.ﬁmﬂy

exhibits a gdhRMBR by bhe éaﬁbg%fﬂhﬁrhvérmorpfnqﬁé(ex@ﬁﬁescﬁlmﬂéEfﬁilp%@e%eUQBsﬁﬁﬂltm
~cinen) of n&hmrsedgga?upecﬂa,% and a tensile strength (as conpared to an
unt ested speci nen) of no nore than -20% and possesses no cracks. Anot her
“test which can be used to neasure the efffect of I|ubricant additives on
fluoroel astonmers is the CCMC Viton Seal Test, CEC L-39-T-87 QO |/ El astoner
Conpatibility Test. This test 10 is simlar to the VW Test except that it
is a 7-day test rather than a 4-day test, the elastomer Is VITON RE 1,



and the pass/fail points are -50%tensile strength and -60% el ongati on.
Experi ments conduct ed todate indi cageodiaiso e CCMC Seal Test is |ess
stringent than the VWSeaI Test. EXAIVPLE 115 A sucm ni m de di spersant of

thi Shl gvegt I O?h I\; QI?IEWSEW Sre al'C mv eséee lea ests ct enoyflugrggéls é‘;i ﬂe ic
an- nhydride§ ﬁ;{n'ﬂﬁ Pde¥.bt§-§’ fRns ﬁ thHsile
wei ght  of rPé?.'EJtﬁeéa reg’ao é?ne% fa% s% n%ﬂsﬁy @d?&ei&@émer
having an oygle ed%?s%@éh HuQQso%QQﬁn‘?é&'f pFéQe @ eral s e fabHRart pdsSékthe

M ne. Such git¥kneleRpdsed teat bpb3imeh Bxnibfid 4 hihdaGh HSHaSRRA loMBRR (8 Lorhdafod PR QUntebtsd spe-
conponent s ghen)BING MofdGhdAY25% Ung @ ishsile Benglhl (R toMpardd 16 ad@vedé®d bpecimer) 3fno o théh
chr et ogr aav%,@yé pdsseskiany elatike) Aoteries: WHiEH daR Se used to measure the effect of lubricant additives
Per cent age dN flaorbblastders is the CCMC Viton Seal Test, CEC L-39-T-87 Oil/Elastomar. Gompatibllity-Testl Thialtest N
45. 8 N 10 = iblsimildrto-thé\WW Test except that it is a 7-day test rather thal a 8-d3f}est, the elastomer is VITON RE |,
76. 2 Acycl i and Relpgssifdiipbigtnare 180 yensite siemgth end-$0%l€ongation. Experiments conducted to date indicate
22. 8 O her toatitledPGMG Spal Test is less siringent than the VW Seal Test. 1.0 45 The
reaction between the foregoing polyi sobutenyl succinic anhydride and the
foregoi ng nEXAMRLB10of et hyl ene pol yanines is conducted at [err] unti I

evol uti dh of water ceases (between approximately 4 to 7 hour s

conpl etion of %‘"W@Séts?‘iﬁ?m"f'r’?@ pRYeR I8 Prepageddpy Fetﬁft@ﬂ“%pﬁ'l’isﬁﬁ‘é‘"

m neral oi I"Vf"éiieém'ﬁ?‘f %‘W's ‘""Pﬁ‘ "Pﬁ%ergjﬁﬂr???t"l? e 'g? Fag a}%‘@

EXAVPLE 2 DOV [P s "F
T e%ag e % ;% Ilo erq(e?]%ge ofF? com onentsﬂsmeiaehegt {f

pol yam nes °3\%tn an 0y corrpo t“on appr oxi mat i ng that of triethyl ene

tetram ne used cont ai_ns the foI I OWI ng percent ages of the specified
cofpoénents as neasss Shyde P eN@Saks in a Bekcentade 55

chr omat ogr am EP O 451 80 1 cI [ c Pol yet hyl ene Pol yam nes

Per cent gge 5 ﬁ E '% [err] ‘%lgn

0.1 2.9 3.9 10 6.9 ACycl i cyPal then Pol vam nes 15

[err] R N 9% % her Conponent s
0.5 25 Upon conpl etion of ihe geacki any the product is g ld¢ited with 100
sol vent neutral mneral oil to a nitrogen content in the solution of 1.31

per cent .50 76.2

ic Polyet ene Po ines
N-N<-N 0.4
* N-N-N-N 8.2
N-N=-N _14.2
40 I!J | 22.8

U

Other Components i.o

45  The reaction between the foregoing polyisobutenyl succinic anhydride and the foregoing mixture of ethylene
polyamines Is conducted at 165°C until evolution of water ceases (between approximately 4 to 7 hours). Upon
completion of the reaction, the product is diluted with 100 solvent neutral mineral oil to a nitrogen content in
the solution of 1.20 percent.

5 EXAMPLE 2 (COMPARATIVE)

A succinimide dispersant not of this invention is prepared as in Example 1 except that the mixture of poly-
sthylene polyamines having an overall composition approximating that of triethylene tetramine used contains
the following percentages of the specified components as measured by integration of the peaks in a gas-liquid

585  chromatogram:
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EXAMPLE 3 30 A succinimde dispersant of this invention is prepared by
reacting 450 parts of polyi sobutenykepsuysrcisase an- hydride forned from

pol yi sobut ene havi ng a nunber average nol ecul ar wei ght of 1300 with 32.6
parts of a m xture of polyethylene polyam nes having an overall conposition

approxi mating that ﬁgﬁ?éY%ﬂéﬂq&%‘tﬁdlﬂ'ﬂ%esSUCh rﬁ_gg@é_q.&é%nt ains the
foll ow ng percentages o € specifred conponents as neasure y integra-

35 tiongof the peaks in a gas=Iwqguinl chromatogram 40 45033 16 EP 0 451

380 Bl Cyclic Pentaethyl ene Pentam nes Percentage 5 -

[err]. N -N=NMNI14.7 63.9 10 Acyel.®9c Tetraet hyl ene
Pentam nes [err] 7.2 15 4.2 11.4 20
Pol yet hyl ene Tetrami nes N=N-N+-N —3-:8 7 Pol yet hyl ene
Hexam nems 15.7 25 O her nponent s

3.3 30 The reaction between the foregoing polyi sobutenyls' uccinic

anhydri de and the f£ 'g (gli " M o %e%ol yam nes i s conducted at
[err] until evol utiM%ﬂp‘proxi mately 4 to 7 hours).
Upon conpl etion of the reactjan,ythgyproduct is diluted whtlg 100 sol vent
neutral fineral oil to a nitrogen content in the solution of 1.62 percent.
35 EXAMPLE 4 ( COVPARATI VE)N Asuec+ it 4 ge di spersant not ggf,st his i nvention
is prepared as in Exanple 3 except that the m xture of poly- ethylene

pol yam nes havi ng an overal INcodposiNi on approxi mati ng that.7of pol yet hyl ene
pentam ng used con- tains the fol I ow ng percentages of the specified
conponents as neasured by integrthtion of the peaks in a §336 40 1iquid
chromat ogram 46 50 55 17 EP 0 451 380 Bl Cyclic Pentaethyl ene

Pe i nes Per Ce&%k‘;’lgx@ Conmponents 0.5

25
Upon completion of the reaction, the product is diluted with 100 solvent neutral mineral oil to a nitrogen content
in the solution of 1.31 percent.

EXAMPLE 3

A succinimide dispersant of this invention is prepared by reacting 450 parts of polyisobutenyl succinic an-
hydride formed from polyisobuténe having a number average molecular weight of 1300 with 32.6 parts of a
mixture of polyethylene polyamines having an overall composition approximating that of polyethylene penta-
mine. Such mixture contains the following percentages of the specified components as measured by integra-

35 tion of the peaks in a gas-liquid chromatogram:

16



5 d . [err] ) 13.1 2.9
16.0 10 Acyclic Tetraethyl ene Pent agrpnast jsesn]

52.3 15 24.4 76.7 20 Pol yet hyl ene Tetram nes

2.3 Pol yet hyl ene Hexami nes - - 4.8 25

O her Conponents . - . 0.2 Upon
conpletion of the F¥géégcﬁggFﬁS$B¥$883f2$§§%?%%%%d wi ERFSREASE ent neut ral
mneral oil to a nitrogen cgntegt 3 _iﬁ Lhﬁ sol ution of .81 percent.

Fi ni shed gasol i ne engi ne crankcase lubricating oils containing the

substi tuted succini m de di sgeesgnt.syol kxanpl es 1-4 wer e f of mul ated. Each
suck—oil contained 5.8% of the additive concentrate conprising the suc-

ci nim de dispersant and the diluent oil. In addition, eagh.dinished

| ubricat®ng oil contained 3.4%of an additive fornulation conprising
conventional anpbunts of overbased sul fonates, zinc dialkyl dithiophosphate,
antioxi- 35 dant, AgY¥gcli raethyhenanPenbaminegnt Additionally, each
such oil contained an al kyl pol ynet hacryl ate pour point depressant and an
ol ef in copolymer viscosityNi ad¥x~i ¥proV¥er Buch that the T1bricant was
formul at®®d as an SAE 15W 40 cragkcase | ybricating oil. The yesultant

Bhil -

finished |ubricating oils wiré Subjocied to the Vol ks =~ \\W 3334 Sea
Test. The results of this serieg of tests are summarised;jn, Table 1. 40
Table 1 - Results of Vol kswagen Seal Tests 45 Change
in Elonggtion Tensile Strength Succinimde to Break Conpared to Conmpar ed
to Used pPolyeshyisnal Tetfamines Fresh s Seal ,

Crg;&ing Exanmple 1 -22.6 _ -25.6

Pa Exanpl e 2 -42. 4 ' -52.2

Fail Exanple 3 Polyethvlene Hexamines 15.7 -28.4

Pass 55 25Exanple 4 -39.4 -51.6

Fail The follow ng_exanples still further illustrate the practise of this

i nvention. 18 EﬂESQEEQQQBQQ%%EEXANPLE 5 A pol yet hyl ene®t®trami ne mxture
consisting essentially of approximately 37% linear triethylene tetramne 5
(N- N- N- N and approxi mately 63% of pi perazi noet hyl et hyl ene di am ne (N
= N - N3% Nphejagction berweente fpigoqing polyisghuienybsyseinic prijydripgand thegoregping @ixtureof ethylens
reacting etHYPRIARS Brontkcied at]AIC unthevolting ofwales cense{betvopn apnipimately:dite Hhayrs)-Hpan ot
[err] for ;%%‘33;%@%5@% RigguetpRetilptedwith; 19 sehyeRtngtitea! Rinerl ol tag fioeeiontant in

excess of ad¥ B§%Y dr oxi de sol ution, and recovering the |inear
triethyl néggﬁk%gghggguﬁej Lperazi noet hyl et hyl ene di am ne by subjecting the
resultaﬁ?r éﬂ¥h1ﬂé distillation at sub-atnospheric pressure. The
foregoing m Xk el iﬂ\f:e L:lfs& Ettn&' o?{hElevgr{?ign i;‘ 9r paq'e%taf ﬁl@xjﬁpl ﬁce t that the mixture of pol

. . y-
pi per azi n%%&ép&& BT ek e o b Bl e ol
succi ni ¢ ang<th fdfowing percentages of the specified components as measured by integration of the peaks in a gas-

40 liquid chromatogram: .

—
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a nolesratio of 1.5 noles of polyisobutenyl succinic anhydride per nole of
pol yet hyl ene tetram nes. The poly- EBolst®aght succi nic anhydride used in
this reaction is formed from pol yi sobut ene having a nunber average no-

| ecul ar wei ght of 980. The succini m de productfornmed in the reaction is

diluted with 100 sok epll ral o 4] ﬁﬂ ﬁgﬁt e AMPLES - Five

succi ni m de producr§&%gLghF%irnégﬁgﬁ%ﬂ-ar6"5¥epared by‘é@a@gégﬁ

pol yi sobgit enyl succi ni ¢ anhygrd de £ fiipramgg f npm pol yi sobuygng having a
nunber average nol ecul ar weight of 1250) with the follow ng respective 20

m xtures of polyethyl ene poliyasiNies N o med- by bl endi ng togebher the
i ndkwi dual conponents in the proportions specified: Proportions. Weight

Percent 25 Ex. No. AEP TETA 16.0

BAEP 10 TEPA 6 30 10

40 ' 20 7, 20 . 20

40 Ackchic dletraethylene Rentamines 25

30 25 9 40 1

40 103 N-NpN=N-N 45 82.3 15

25 . 15 AEP 3 (24 nlgpethyl) pi perazipe , JETA = Acyclic
triethyl ene tetram nes BAEP = Nl - b1 s(2-am noet hyl ) pi p ne TEPA =

Acyclic tetraethyl ene pentam negg45 The reactants are erglgyed in nole
ratios of 1.8 noles of the polyisobutenyl succinic anhydride per nole of
the pol ygthyl ene polyam nes. The reactions are conducted at [err] until

evol ution of water pehssthyldree Petranirmy products are eaeB dissolved in
100 solvent neutral mneral oil thereby formng five pre-blend concen-

tr s of this |nvent|on 50 EXANPLES 11-15 To portions of the respective
pre-bl end concent r Rpkyaetthvlane, Haxaninesar e added phosphofefls acid, boric
acid ancswater in proportlons of 250 parts of the respective SUCC|n|n1des
100 parts of nlnerﬁgfnl #lluentu 8 parts of phosphorous ac%d 8 parts of
boric acid, and 3 %Srhe i xtures are heated’a [err] for 2 55
hours until all of the solid materials are dissolved. Avacuum of 40 mm (5.3
kPa) is gr atensicprpieipnsitherpctiondhanresict isdiytediwish i @ pgiyent peyisal phigprakol fognitregpniapntane
the tenp®ral @méﬁbﬁﬂ “?§1sed toferr]. The resultant su00|n|n1des are
bot h phosphor )ﬂngp gage lubricating ajginingth lspe
portions ofEFHP'

at il HEI@ §°/ f:f |§e ite tr tgo%m m%l

ﬁgfifg ag?gp ‘d gIF :?fsépz‘é Ed:%ﬁnt o€?ﬂ§@ ge;(glovegaéed su in ?tllcgatil cf)ilgi 0 hos h uig::
.ru ibl an'g f@ XU&. |§n ﬁy e£ E\p %}%:In

per ol e Of ?@ éi ﬁlﬁtetﬁe 19 la

The resulta ma] oid ours 1o pr

post-treate furﬁéﬁ%&hﬁHcQﬂn @ls%@@w}écﬁed Q:fthé \W:'lk§wdg@:¥ EA 399 sedl |‘T€st. The results

dlspersantsaﬁﬁk; géﬁhgggggmgmaggnnﬂgmuncorporated in a wde variety of
l'ubricanpgs in effective anounts to provide active ingredient concentrations

in finished formul ations generally within the range of 0.1 to 10 10
wei gtit percent, forTalxkerpl e; Results weli il kseegent Sepleflestbly 2 to 8
wei ght percent.of.the total conposition Conventionally the dispersants

are adm xed with the lupricating oils as did ers ntsolutlon ¢oncent r at es

whi ch useal | t ai 5&& t1fp driangatgonyden ggesr:m di ent
adh?tiee 20&%600 ajiéﬁ)%@e %g%xﬁ pareq |to|, gP f5] ne ;PgrellﬁQV|ng
~an ASTM D44&$§éﬁrﬂ' = 2 s,{%ﬁggif‘%rr] at

Exanple 1 -22.6 -25.6 Pass
%  Example 2 ~-42.4 -52.2 Fail
Exanmple 3 -23.6 ~-28.4 Pass
55 Exanmple 4 -39.4 ~51.6 Fail

The following examples still further illustrate the practise of this invention.
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[err]. :The lubricating oil not only can be hydrocarbon oils of |ubricating
viscosity derived from petrol eum buepbd@s1mbse can be natural oils of
suitabl e viscosities such as rapeseed oil, etc., and synthetic |ubricating
oil's such ag&gﬁiggﬁenated polyolefin oils; poly-[err]-olefins (e.g.,

hydr ogenat e ydrogenated [err]-olefin oligoners such as hydrogenated
pol y- 1- decene)npoRéthytene Btk SmiRtire GhrisRIing @¥abhtafly & 6pprkimatel) 5% AneaPibtRYiche Rlramine

di car boxy! i gy -a¢iNL N)lAd dppro@iniierp basprdiparaSmiatllethpbellam®e (€£ A - RE N8 foPAdY &8 inEx-
phosphori c afgiser UEPatINd. 8,962108 by rbdctiiebrlyi Al didraiendethyiéns dichibtde MaXmolelratio®Bs: DI

| ubri cat i ngat@dicToraptimmytes, heitingxhelebdion Mixtard Wit & sybetaitiaices€df aquedisSodighi Wpdroxide

"l ukLi cat i ngpiution, andirexbvetily tBe ies Clethgermedet@dfine amdlperetmethlyibthjléne diamine byubjertingithe

di spersant mataiteactonmizisredodidtijatioh &t pbragwdpladc Besswe Jberoregding miéturd @ liteer t@Bhylene
wei ght per cletmamiasf andpiperazidoetbyléthylane giaminSisirapgiad ati6TMemith peltisobiténylsuednicanhydiidelim ut
ot her addi t # mels rafjeffric malas vEnelvisphyieny aechinie artydride permeleeSpolyetaylenefteramines. The poly-
enbodi ment gebutenyl sucpipiGenhydrigeusedip thisgeast isdeped iyt polylgphytepeRaing & pumbergmeregee- he
used i n ‘| ublepuasweightof§pq. Thasyconimiderpragrciiornpadin the redsfipiiriutpdivth 10Q splvant geutral mineral

aut onot i ve ¥ ankcase lubricating oils, automatic transmission fluids, gear
oil's, hyfraul S, CUtting oils, 25 etc., In which the base oil of
Iubricatlng§§é@2§§§#y—is a m neral oiI a synthetic oiI a natural oil such

as a vegetabl ?'-'ivg sucgini e%o )&t l*rtt%‘s IImD ron ar prgpa%d ryct)h so% éﬂo&ﬁé
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pol yanmi ne§um fues *t‘ 'L ?duc wherern cb 1)

used in for efiméﬂ?l%h n!&?él ér‘u mBodiments imgriVed minoBLANEhENLE e
pol yam “e:'ﬁec ma}p Epm% Lé?:@e &atfe s"i‘bﬁ@fﬁﬁog‘ ﬁf r SrthcdEIhE bfchs0 BPRBEREth qe
used i@ f@bbMEtiond debOdBARahd &8 lubfeaftly oft o Rinttionbiiui cottaiddy! i Br¥ n‘?&ths lnven-

pol yan negonh e biallis@bt st Hefhblis ra( R iRQIBwér QIR L bMBAIP I6lvEral dnfdtntbfiRbraddi

pol yet hy- ofltid HicldE1atéhiBr Bdtactb@by the ubricBMHERM & fhricfRaldid ChrdiniRtbub didpehnid &b com-

wher ei N Spuréll tothetaktiotnt of degrRbateh thal VIR daer Y@sat the SameScohditioh Bdinghé$sie-oil bEfluic d

by cont ai cunip@sition cantavirigyid sala guanfity afsudcindiidedishersahb¥fadefin thosayriway bxzeg for the use

t et r an® neip theksynthestsmf 66 disper@nfof @fcopehtiped mixuend algerie anlyameisss peedorhinging hGcydic 20%
of pol yethgheene hexamines; and d) up to 10% | ower and/or higher anal ogs of
the foregoi iganoter ofitsdasmpidisinvention pravidep imicoreninalion, @ amash@icalimecksinismseritaining mavur e
of pol yet hgpastado hedubyiegigdn@ka lukriceting pihes funetieas! deid camppsitina dpr Inpricetingrsuehriariy aphich

wei ght bagflugroelastormer in coptagt witinakjagst araetion of spRbrubHealnaqil egfurpgonalfluid during operation of . |\
= NN b “c%lt“e‘f"é%iﬁ‘f' chgsegiegpedimibal *E%'H@Fatﬂéﬁ'f erifingiond fINid rpmgosifgnipreffectipg gushity 204

of the is a@bim dggerszgt tRPre R£ a Nspeﬁant prepared by the process of this invention described
hereinabove. ong e mechanical mechanisms and systems lubricated in this manner are the crank-cases

of internal combustion engines; vehicular transmissions; hydraulic systems; hypoid axles; mechanical steering
drives in passenger cars, in trucks, and in cross-country vehicles; planetary hub reduction axles and transfer
80  gear boxes in utility vehicles such as trucks; pinion hub reduction gear boxes; synchromesh and synchroniser
type gear boxes; power take-off gears; and limited slip rear axles. The dispersants can also be utilised in metal
working, machining, and cutting oils such as are applied to work pieces during cutting and shaping operations.

56 Claims
1. Anoil-soluble dispersant composition formed by reacting (i) at least one aliphatic hydrocarbyl substituted

succinic acylating agent in which the hydrocarbyl substituent contains an average of at least 40 carbon
atoms with (ii) @ mixture of hydrocarbyl polyamines containing from 10 to 50 weight percent acyclic poly-

m g




N and 30 R d) at least 5% of the isoner depicted as. NN-N-N-N wherein
the "-" (whether horizontal or vertigpal 451t68@miesents an al kyl ene group each
of which contains up to6 carbon atons and the "=" represents a pair of such
al kyl ene group I onposition as
clainmed in d aﬁ%gg Q%Yﬁeg&gﬁenﬁ%%g%gﬁ%efégﬂuﬁﬁ a' e%e r?aﬁsegl d conposition
consi sts esgenhkéhdoditidhfas Aaifbdih Ofafh DihefRMl cp@pdiyt @n@e@m Ifdf.am SFcomMpositiBidlis afa mix-
overal | gver agmreudpaRtrylehesdlyapipésoxi mat i ng that of pol yethyl ene tetram ne.

7. A conposition as clainmed in Claim6 wherein said mxture of polyethyl ene
pol yani nes i8s foemnqeiion@pelpimed in Gigim 1 whereinspreasent (i usedin faaming srif compesitionlp efjermix-
basi's a) at | b pelvthylepepalyanipgshayipg iitﬂ"?’é‘l! RipTagh eompeiiti ApArXimating)thal of Rolyetby-
10% br anched a@%?ﬁ“@mﬁ‘ﬁrl yet hyl ene pol yam nes; and c) at |east 60%cyclic

| yet hy¥
A t"ﬁpgg r%[&.{h%%s rlé‘ﬁxec?i’n .n??ﬁﬁegegd %a'isdqg 8 of on%t e a%&yaﬁén;& g‘éugmgﬂ%%”
cont ai ning on aa\‘\ﬁ& f Soiyefh |eri%ttet|[aﬁ\i‘i‘|§§ 30% of the i somer depicted as
N-N=N-N b) at ﬁamed}o/%@%oftpbsethﬁé?.gﬁémmgct ed as 50 N=N-N-N

c) at |east 10%%,,; 1o b@PBBbIyElRIRINE h&@mAss; e N - N N 55 and d) at least 5%
of the i®oner depigioack, dvedndolWighbr2daldgh bithe fordgbind) 451 380 Bl wherein the
"-" (whether horizontal or vertical) represents an al kyl ene group each of

whi ch cont ansAggmpositiop ag girimethin Slaims whenei saftanixture efpolyet byians pelyanries isfurthersharac-

al kyl ene gr oup!?"@d@hcqﬂwﬂi"a% apeightb®iscar bon atons. 9. - A conposition as
~clainmed jn any @at@aaﬁ%%t FﬁP'B‘ﬂgPP'CtBedmer ein conponent (i) used in formng
said comt position Bssential |y of at |east.one hydr ocar byl

SUbi;[g’l t ut ed succﬂ)Fﬁ' 1?I°§?‘F @'"%{ﬁé‘ﬁ“ttediaﬁ whi ch the substituent is
priweipally al ky hylenlcally unsaturated al kenyl, or
any combi nati on"&ﬂ«!ﬁa@ Hﬁr\sﬁme'pdo?ée/tf *such substituent has an average of
from50 0 5000 carbon atoms. 10 10. A co osition as clained in any of
Clainms 1 through 8 wherein said coﬁbon ?‘D)' ¥sed in formng said
conposition consists essentially of (a)q at | east one pol yi sobut enyl
substituted succinic acid or (b) at |east one polyisobutenyl substituted
succi ni ¢ anhydrigdg or (c) a conbination of at |east one polyisobutenyl sub-
sti tut ed$succi nidyatdeabtbyedl theddombiepitteddde pol yi sobut enyl substituted succinic
anhydride in which tnanpolyigo- butenyl substituent in (a), (b) or (c) is
derived from peheysistab it guhethéravaiizastalar veuticbiprepraseatsag elkyianke @oup each dwvhich contasiug ht
in the range ofo6gabortatorts aG1Ge "=Irépreshnts @pavosiuth akylessgrapeeacithvingurn§cagion gbms. ms
1 through 10 further characterised in that such conposition is post-treated
by react fPon8wi £ gompositios s claigyge in 115"’:“@5.“(”"?7?’0?%‘5 b‘l’?ﬁd 8 dorming ggid FapASition LonsB L p
consi sting of &Ea;g'ﬂ"va% rigure gl et hisoe AyaVngP baviay APEi AVAraeS 9maositign,3perpXim tf“&s
esters of boro Qethyleag BENING sl phi de,

7. A composition as claimed in Claim 6 wherein said mixture of polyethylene polyamines is further charac-
40 terised by containing on a weight basis:
b- a) at least 5% linear acyclic polyethylene polyamines;
b) at least 10% branched acyclic polyethylene polyamines; and
¢) at least 60% cyclic polyethylene polyamines.

4 8. Acomposition as claimed in Claim 6 wherein said mixture of polyethylene polyamines is further charac-
terised by containing on a weight basis:
a) at least 30% of the isomer depicted as
N-N=N-N
b) at least 20% of the isomer depicted as
50 N=N-N-N
¢) at least 10% of the isomer depicted as

N - 1'\‘ - N
55 N
and _
d) at least 5% of the isomer depicted as
N-N-N-N
/ .
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20 . hydrogen sul phi de, sulphur,=sulphuffchloride, al kenyl cyani des,
carboxylic acid acyl ati ng agents, aiep®-45h3ad&i ket ones, urea, thiourea,
guani di ne, di cyanodi am de, hydrocarbyl phosphates, hydrocarbyl phos-

phites, hydrocggdy b AF QRARS RBBLAS or RARLPEHERY ah Qk,m Q%ﬁm&wh SohelHRup'S

sul phi des, Pho@BEAHR and ROS*re PRSP AR ofsu el Glond a{auiﬁg@% rbon atoms.
hydrocarbyl t hi ocyanat es, hydrocarbyl 1socyanates, hydrocarby

I sot hi ocyanat eAcongppsition dedaimedin snyloptikiche $ thrdugh &nheil&hgodmormnt () ased olfatming did com-
produci ng conpeasitiehecopdistrsesprntiaily ot least one hpdybcarbylznistitated plocinic grylating jpbenhio Wsich the .
A conrposi ti on substitientiisnsitcinally alioiyalkehyl.OF polvethylnidaliyr unsaiiratddrlieny, ohamy combination there-
chatkact eri sed ¢fand We'wwuéﬁﬁ'm:bﬁqn@mef#@ opfemn Sotte é@@eﬂbwt%act i on
concurrentl se uentl WI t h St rus cont ai ni n
treati ngor ei‘b l?é ns‘s ﬁ?@ ‘f'?ﬁ "s";rtL’fi %(:IEF f&‘é?t’ '"E:‘ré{
such that the areﬁ ‘5&91& 9& 1 y %b %@iﬁ

cCl IE

COm:’OS' tion assﬁﬁllta%s ca dgrmétlg st 6‘43
in that such c‘ﬁmg%hgshtgght tns(a)P(B brdy |se ﬁE)Z pB@ ief?é“ha‘(){n 1be cular
@,@M rbd&goﬁ%taso‘éblc that the product 1S acy- a e

I sub-

car boxyl | c aci
thereby %35 14. Al ubricantorfuncti onal fluid conposition which conprises
a maj or anoumt. oA caipositba aé daimedin lanyodt Clalmsri toratghrig furihsrbaradtariastin that such composition

m nor di sper sanis aesblierteddl reactidh gipleatdemsitone pesposiling reayentseledtet fromdhe groupregrsisting of

Cl ai s 1 t hr oukprenbide, bSron dyidegdfate.i boron balidese baroncacids, ootans obtordn@aidsaiadredn disuiphide, ns
a di spergant cliyiogan sulpbite. selpter. selphutichiondea alrery! agpnidepcaboxylic acid acylating pgantghaldes.
16. A met hod ofvde. kipresaireas fhiovieaananiding, dipeapediamiger hydrcarhyhphogpiiates diydspaarbyl phos-
cont ai ni ng a dRépsehxdrogarby thiophpsphates didsecarbythiophogphitesphospioryy slHB’P'@F?} P&’@TPB?FE? ox-
suridce, said 'H?s*t WB%P“&'H&F'%6?‘@!”?%‘&'?“1’%“6’??&1’”3{ Yhiacyanaies; 'Hé;f%‘?!(' '?%V?e PSRy

with a lubricaf % afes Q?ﬂd% e BIrT2ldebyda Bl A YR REHEn S equaff%'ap'?*’n
any of Gsai s "% fESHENTAY Aconbl nati on which conprises a mechani cal

mechani sm thﬁbdmpaammyamemaﬁysofm.ntaa thrdifhi 16 Al @b chéradidtisedIh iHafdubH\@mibdiion
conposi tion f o phitBédidaalyirsbationUehtuliaHity 8n seguidfiiafly W MfidabtQin® BhadHoRRRbnthifing post-
contact W th oteatifgasdgem afdstlida8iond borshEdntalnthl hbstatdtiigreadeht suBIRAShS product is both
characterised pndsphbrglatel vt dotehdtédcat i ng oi | conposition foreffecting such

| ubricat®on contains an oil-soluble dispersant as clained in any of dains
1 through 1% Aomposiionaariaiped o ey of Claimg T HougdhdR duriheroerpeiriesdin thaksuoh eompenition
enset zung, di &S BeF-Eeptediby @F‘Z’GWQ“% least pe qaibpylinsacisFeyiatipgraentguThdbat Hie|product is acy-
phati sches Hydf8EHWPEM subst i tU| erten Acylierungsmttel, in dem der

Hydr ocar pyl sub Aot | st es4a0m "
kb (H)Qel ﬁgr&ﬁ%@ tETo‘LYh QQJ& gls%lr‘é B &Jﬁ ims%dl?, leagt(ggﬁ

acyclische Pol nporl ya ne un w % cycl 'S

Pol yal kyl enpol yam ne enthal - ten, hergest ellt wird. 23 1

11111111. 1148l 1Anlatiditive corlcBht@te4britposiBdh whikh Zontaifi 8 disfersastebrapositonas caimédis gyt tiaiths
in derdig zur Haresgretsl ung der Zusamrenset zung verwendete Kom ponente (ii)

eine M schun von Pol yet hyl enpol yan nen i st. 3 Zusammenset zung nach
Anspruch 1,1 cA g syl et o ﬂb‘P"czU@%?PéH@@ﬁEd'ﬁlgf’s\?@tr"v&!éﬁﬂe&ee“"'
Kommponent e (i 3tieagtpppilugrod ‘ggéé'f‘ﬂ Paé?ﬁgﬂiz Yeigation is,performed with
dur chschni t t | i ¥Heg algoptaifieg °"r?§'H@‘°e? tagy parys, ?—’B'Pyé’?‘ﬂ‘ﬂ' &hpent ami n

nahekonm®, 5t hpingtoh AR RBlseL S Be A3tk AER R Rntlinind Rbvidd $ai 16 pdusHeklbd) 8 AU
Pol yet hyl enpol bricdting 6i SRR foPubHREHAG Sdbh bErts, and a BRHEEMESME I Eontastiwith dRibhsea ©
auf  Gew cht sbasektion 8dsudh 1Btk il #nfp olinR lohath RIAE At tR4Tthe Ribridafing@PedtipSsitRRfof éFfecting
Pol yet hyl enpenduaiiuiiRation contains an oil-soluble dispersant as claimed in any of Claims 1 through 13.

50

Patentanspriiche

1. Olissliche Dispergiermittelzusammensetzung, die durch Umsetzung von (i) mindestens einem durch ali-
55 phatisches Hydrocarbyl substituierten Acylierungsmittel, in dem der Hydrocarbylsubstituent im Mittel min-

destens 40 Kohlenstoffatome enthalt, mit (ii) einer Mischung von Hydrocarbylpolyaminen, die 10 bis 50
Gew. % acyclische Polyalkylenpolyamine und 50 bis 90 Gew. % cyclische Polyalkylenpolyamine enthal-
ten, hergestellt wird.
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c) 10 bis 20 % Pol yet hyl enhexam ne und d) bis zu 10 % hWere und/ oder
ni edrigere 15 : Anal oge deEpeassiseis@nden Substanzen ent h31t. 5.
Zusammenset zung nach Anspruch 3, in derdie M schung aus

Pol yet hyl I
T S e N R i,

| soners; b) mndestens 10 % N-N dargestel lten Isorrers 25

c) m ndest e8s Zisiroasetalng nddh-Anbpruch-1, bei Nerdiy 1@ sibrslelung ter| Zasimmessetinnly ebrwendste

m ndest ens 5 9%arpeneateii) RinbMischind\aud Roigeileabaltaaminen sib siver surehstimitdichen Gesamtzusam
(sei ~'es hori zonenastzundedie dpevmlpklmtbylaepmnm dayékemgt. @ppe darst eI I t die jeweils
bi sizu 6 Koh- Ienstoffatorre aufwm "=

R %1; % P d%ﬁste"ues BRI GRERpiehi daduch

Al kyl engr upfrerfgpe
Puch 1, in der die zur Herstellung

auf wei sem. 6 U
der Zusamenset z W E@mlponent e (ii) imwesentlichen aus einer

M schung von Polyg&t, /: ei ner durchechnittlichen 40

Cesant zusam'rensg Edido o /th é‘ ﬁd/o\é%.gﬁjl}’ et hyl entetram n nahekommt, besteht.
7. Zusanmrenset ZUNGhaBBgdk SubstafbeRlEitnfiti € M schung aus

Pol yet hyfenpol yani nen WEI ter h| n dadurch gekennzei chnet ist, dag sie auf

Gew cht shasé.s Zusanimeneeaing ns:h Ansouch meareednamy@hmg&mheolﬁdiyysaiohyrhmmmitgrﬁinﬁademh 46
b) m ndest ens geRertizeiobnet ise Haft e AtGatidhsbdss Pol yet hyl enpol yem ne und c)

m ndest ens 60 %epvyiodeseoti® s\t hyl enpol yam ne enthalt. 8. Zusammenset zung
nach Ansgruch 6, inNd¥r=dN-eNWschung aus Pol yet hyl enpol yami nen wei terhin

dadur ch gekennzé?fewf?é‘?"isgmefs dal 3 sie auf Gewi chtsbasis S5 a)

m ndest ens 30 wuygdeaﬂe@sw’/r«&wﬁ dargestellten Isoners; b) mndestens 20 %
des~al s N=EN-N-N dargestellten Isoners; c¢) mndestens 10 %
des als 24 | "afg “Fj' "'sgﬁiljr U 111 EP 0 451 380 BL N- N-NN5

dar gest eks| t en | SJPRgeste es als

N-_N—N—N

N
30
dargesteliten Isomers und
d) mindestens 5 % des als
N-N-N-N-N
dargesteliten Isomers
35 enthélt, wobei "-" (sei es horizontal oder vertikal) eine Alkylengruppe darstellt, die jeweils bis zu 6 Koh-
lenstoffatome aufweist, und "=" ein Paar solcher Alkylengruppen darstellt, die jeweils bis zu 6 Kohlen-
stoffatome aufweisen.
6. Zusammensetzung nach Anspruch 1, in der die zur Herstellung der Zusammensetzung verwendete Kom-
ponente (ii) im wesentlichen aus einer Mischung von Polyethylenpolyaminen mit einer durchschnittiichen
40 Gesamtzusammensetzung, die der von Polyethylentetramin nahekommt, besteht.

7. Zusammensetzung nach Anspruch 6, in der die Mischung aus Polyethylenpolyaminen weiterhin dadurch
gekennzeichnet ist, daf sie auf Gewichtsbasis
a) mindestens 5 % lineare acyclische Polyethylenpolyamine;
45 b) mindestens 10 % verzweigte acyclische Polyethylenpolyemine und
¢) mindestens 60 % cyclische Polyethylenpolyamine enthéit.

8. Zusammensetzung nach Anspruch 6, in der die Mischung aus Polyethylenpolyaminen weiterhin dadurch
gekennzeichnet ist, dafl sie auf Gewichtsbasis
50 a) mindestens 30 % des als
N-N=N-N
dargesteliten Isomers;
b) mindestens 20 % des als
N=N-N-N
55 dargestellten Isomers;
¢) mindestens 10 % des als
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d) mndestens 5 %des als NNN-N-N dargestel.lten |Isoners 10 enthfalt,
wobel "-" (sei es horizontal oder vqﬂdjg@hao@,l ne Al kyl engruppe darstellt,
die jeweils bis zu 6 Koh- |enstoffatonme aufweist, und U=U ein Paar sol cher
Al kyl engruppen darstellt, die jeweils_ bis zu 8 Kohl en- st of f at ome

auf wei sen. 9. Zusanmmenset zung nach elmemlﬁer%spruche | bis 8, in der die
zur Herstellung der Zusamenset zung 16 N verwendete Konponente (i) im
wesent | i ghen aus mndestens einemmt Hydrocarbyl substituierten Bern-

st ei nsaur eacyl i er ungggisdieh 1sbfstt &fat . i n dem der Substituent hauptsachlich
Al kyl; Al kenyl Qgiﬁ.rnd&a,hyg%mggs ni sch ungesattigtes Al kenyl bzw. eine
Konbinati on davon i $f-NUNLN M Durchschnitt 50 bis 5000 Kohl enstoff- atone
aufwei st. 20 10. ZudagesetesBbméerng nach ei nem der Anspruche 1 bis 8, in der
di e zur f#der st eérthaitgvadeirZ (sebgsmniiastal oder nertikat) leine AlgéngrulSpndacstetidie jegeils bis2u 6 Koh-
wesent | i chen alesstdffalomeiavfeeistt @ S="ainRaEr svicher Rikllyngaupbert darsiellt, dieljewbiistbisize Btkehien-
Ber nst ei nsauresbdmme(abi)ﬂemrndest ens einem mt Polyisobutenyl substituierten
Ber nst ei nsaur eanhydri d oder (p) el ner Konbination aus m ndest ens einer mt
Pol yi sobut eflyl Z‘? ?'ls ‘ﬁ‘i'"ét"f“@ﬁ'“ﬁﬁéf'?fs“f‘%’i" ‘f’?‘é%lh'?'%e d‘rPG”?ﬁ Ftiderstellung fler ysprupenggteung
Pol yi soblt enyl ¥ tfj

n ‘ﬁi ' § qe& m'tc foyipibstituierten Bern-
ei nem Zahl enmg:g %ﬁ %nd zw emeKo itlon ms uhd p:ﬁ? :cw E’,gb,'}y',"g@,gg:g

Pol yi sobut enyl
t argevvlc SRR erelc von

abgeleitet ist, sut e st 11. Zusammenset zung nach ei nem der AnsprCche | bis
10, die yei HGFMS&nﬂ&Quhﬁ\B nghleMBm agiaaipaivthe 1 6it 8, iMtREIISREHSEINRY dét Rushifmdnsétaing
m t m ndest ensvepwdndéte Kartigobalfea() (hh wergstithér 4k (a) Ehgestins eifi imitPoyisdBOteMX substituierten
Bor oxi d- 30 Berndwgirdtaé odeBoyralestgrapinelemit PdisoBehylahstitisitenBarnsteins si@arthadiid eder
Kohenst of f di st) eier Kombikhsmensihiodeatahsiiecinit Ftsaitany] sutStthistsneleniteinssun, und minde-
Al kenyl cyani destens@nenbpoibindyisphaiteoy) substiuieriershet nsteinsapreanhydrid mder, dedRolyisobetanyiskimstitnent in
st of f, T4i ohar {8k (R pder (dxpaFoliisebuteDimé pinero dahdemvinitiel dpfy/MelejwlargpwithishimBereich on 700 bis
Hydr ocar byl pho%-%qotaésﬁ'ei%rbeﬁfﬁ}t byI t hi ophosphat en, Hydrocar byI t hi ophosphi ten,
Schwef el sul sau

Hydr ocar byl 5{; g&&%ﬁe ktzuiilnkgzI éﬂe .§‘§e r nes'zg %hbgﬁ%levvgﬂz Egu% i ét ist, t,i“adl!:
cyanat en, Expo bt |'o giioe e‘qle"k 9& ﬁ Ao,
Ver bi ndugen p a.s,e 9, t@lthéHa &*An eérbb%s
ausgewAnl t Wi I gage ”%ﬁ: Flafdes JamWhr drfodia Hsailml%@a? p%bHBHaté}ﬁC yd?chr‘Bﬂi&hospnten.
der Anspruche | pircarbfniop¥Rbingieh! nyd%sibmtﬁ.hpnﬂedﬁ%n é@ﬁ@@&@ﬁmaéﬂa@cﬂeﬁnﬁmp lbhsd-ne
gl ei chzeiti g OpiRfsaird, HREAGHdLS NGRIcdriYithistyirmamk! Hﬁifbc&bﬁhs&@ & y/afocabyidiRio-
phosphor hal t i gejandis ERpditen, dJESdupRBent IFBradBE bt FeRBadNae BiRhdR NethgEigeR GRS
nachbehafidel t “Prenslen 1 Setaletel-glasPHRnd bisste RN ek upfausgewahl RIS iRicRbelAnd& wird2 | S
auch boriert wird. 13. Zusammensetzung nach ei nem der AnsprOche | bis 10,
wei t er hi n da¥ufushmmgeneetrmg adoh Rinerm der dreprighed b&dﬁvwﬁifﬁﬂﬁi@améﬁaek@nzem'!et-ﬁﬁﬂfﬂiﬁﬁymns
ei nem Car bons gﬂ?%ﬂ!&!%hﬁww duashgefiEr is IRe pidiertrall mindgistens einem phespharbaltioen wnd mingk t
acyl i ert ,wi r d. destsns gine Beiachenandiyegerepgaik PacBrABANdEt wirdy Ak San ety g,
di e ej ne gr daePhosnPRNLREt 41 AYELRFYRYINS| nes bl's von Schni ervi skositat und eine

| defrer e di ?Peitﬂhfﬁfj&&}&n%%%n%%‘? nsh SRS b6, Wlkel i Bt IRER R thret WSk dMHaRn
n

ei nem der ANnSpgylR mindbsterfsibh darbon%aureé]c ferungsmittel nachbehandelt wird, so dai das Pro-
Addi ti vkonzent gt fiipAagNset zung, die eine spergi erm ttel zusamenset zung

nach ei nem der An- sprflche | bis 13 enthalt. 16. Verfahren zum Schm eren
mechani schen4. Tééhimisrmittd! ogrr Aipktiorslle FIDdas@nngpneatzvng, tdiel eine igtRerk Mengdamindgsibnsielneodls i n
Gegenwart m ndestSehmiergiskositat yad gioe déinene dispergietepdstidengaieinto Pisergigeicidelzusamménaetzung
daB das Schni epasheingm desfospelihe 1 bis 13eplddt- Schii erol erfol gt, das ei n

6l 1 6sliches er iermttel nach ei r Ansprflche | |s ent hAl t
S Rontmnatf AR iggggg?gsme@ﬁetﬁ%# s SR DS pCootRp P e dot An-
schni erende be¥® BY ent- halt eine Schnier6l zusamenset zung zum
Schri eren s g, CYgfahrdiunfschimididn %Ehaﬁ)ﬁﬂhHrfTEdéQﬁl@lr@ﬁlteﬂrﬂﬂperblerr*ﬁféﬂentﬂaﬁ&ﬁed’%&mierﬁl in
m ndest ens ei N@&gemir! miftieBS R einaiHSteRiBingriShE MR NFdRIgEkeARkeichHRE HaRGAs Schmieren mit ei-
gekennz giC hnet pentiSthmidiseerflyt, Bas ein dllisliches Dispergiermittel nachleinérh dérlvhdpriiche 1 bis 13 enthait.
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17. Kombination umfassend einen mechanischen Mechanismus, der zu schmierende bewegliche Teile ent-

hélt, eine Schmierdlzusammensetzung zum Schmieren solcher Teile, und ein Polyfluarelastomer in Kon-
takt mit mindestens einem Teil dieser Schmierdlzusammensetzung, dadurch gekennzeichnet, da8 die
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EP O 451 380 Bl Schm erol zusanmenset zung- zur, Durcthhrung der Schm erung
ein oll6sliches D spergiermttel nathoqmg,gaeam der Anspriche 1 bis 13
enthalt. 5 Revendlcations 1. Conposition de dispersant sol uble dans

| " huile, forne tn A
substi t uant hy§ hp\%r'ﬁl ? ?n%en b'isﬂg tLgtud%% QTr SHPml q’gl-{g% O r%chﬁé%spe |er|B|ﬁ?l nacﬂ
contient en m)yenne I ns 40 atorres de carbone, avec (||) un

mel ange g' hydrocar byl - poI yam nes contenant 10 A 50 % en poi ds de

pol yal kyl engevidlaleatibmies acyctiques et 50 a 90 % en poids de

pol yal kyl ~ne- pol yam nes cycliques. 2. Conposition suivant |a revendication
1, paur |a #.0r canpositionde dibgeesaatisbicbld @neOITOBANe phirbactidhl() iaErRoiRsh ageht dpantl@ge
de pol yet hyl eneniquelaysapstitogs hyddobarbyle Aipapqueidbit G subdtitusird Rfdrdcarbylestatislt enarhdyerine by
pour | a for natmdms 4atdnas de bdrigoné, evexdijuo sehahge d'iyliroctitiyl-polyainés dottemdnt 10 205006 enle
pol yet hyl ene- pmidyammlsyl@y-auyammeacydmstEOiaem%glhmbiabepdvdmaeolﬁdn&ppmﬂtht
de cello de_l a pol yet hyI ene- pent am ne. nposi tion suivant |a
revendi cat i &n @omAgsjiipa sy Uéfﬂ"%"dP@“F‘ré'l P&Wd]%mﬂ'@“?ﬂﬂ%t’ﬂ'ﬁ lesAmRqsant (iR phlisheast ynpén
outre caract er'F%g@déﬁ°'¥,é8’ Be-PY2@BfY i ent, sur base pondérale: a) 2 a 10 % de

po | yet h yﬁe n § t p@gﬁdﬂ %&vanh; re@g'ldﬁatﬁﬁ 1, Oé/?ogﬁa foQJlaY &Lﬂﬂqﬁ&l@ T&%L@Qﬂt ﬂﬁfﬂlls&?oﬁt uLQné‘

20 % de pol yet|9yde@B GaijinyRA3-Pdh3mineSdyartQne composnmﬁlblﬁ erfie $dppréc
inferieurs etlQuemiBRljeRthhie. des am Res ¢l - dessus. 5. Composition suivant I a

revendi cation 3, dans laquelle ledit nelange de pol yet hyl ene-pol yam nes est
en out r e, cafacCamposipnevivapea genditatigiindanelaguelidemsligs ¢ nolyéttigénaipelyanijes est emaire s

30 % de T i soneerastériséien cs et Ontjsnt sukbase Norkikrble 90 b) au noins 10 % de
| i somere repr~s@h¥€1(8b de peiystiieng-tiirasined s moi ns 2 %de |isonere represente
par\85 b) 60 & 85 % de polyéthyléne-pentamines ; N- N- N- NN et 4 d)
au nmoi ns 5 % de ©) 1929 federolyel g&"@’@é‘ﬁ’f"ﬁ“ 8% N-N-N-N-N ob le signe "-" (qu'il

soi t horiszont al dbHeWENP pngloguepiplelareloY fPYPya e a&l’ﬂ??/?"é'ﬁ%"%ontenant dans

cha- quo cag | b
e - Qa%f.%{‘éat pg%;:g;%a&ﬁ?& nse.aareue' lsdmé%n% de oty binE S el B8t o
6  Conpositiong éu,x@,{gtsob P RYEHENeprRidn rlga , pour la formation de | aquelle

| e conposant (|| UlL sy Gongi Sts es- sentiellenment en un n6l ange de

pol yet hy®ene- polpyaithdias o &y MsoréiEresREARSLL | ON nMoyenne gl obal . e’ ap-

prochant de cell e dhwne polyethyl ene-t6tramne. 50 7. Conposition suivant
| a revendi cat i oRr)dumdita 2% diaaﬁyumérb&piéedftétpafrel ange de pol yet hyl ene- pol yamni nes
east en outre caracterise en ce qu'il contient, sur base pondé6rale: a) au
moins 5 % de pol yet hyl ene- pol yanm nes acycliques lineaires; b) au nmoins 10 %
de pol ye‘?hyl ene- pol yam nes acycl i qués—-riam fN ee¥; c) au noins 60 %de

pol yet hyl ene- pol yam nes cycl i ques.

et
d) au moins 5 % de 'isomére représenté par
o N-N-N-N-N
ol le signe "-" (qu'il soit horizontal ou vertical) représente un groupe alkyléne contenant dans cha-
gue cas jusqu'a 6 atomes de carbone et le signe "=" représente une paire de ces groupes alkyléne ayant
chacun jusqu’a 6 atomes de carbone.

6. Composition suivant la revendication 1, pour la formation de laquelle le composant (ii) utilisé consiste es-
sentiellement en un mélange de polyéthyléne-polyamines ayant une composition moyenne globale s'ap-
prochant de celie d’'une polyéthyléne-tétramine.

50 7. Composition suivantia revendication 6, dans laquelle ledit mélange de polyéthyléne-polyamines est en
outre caractérisé en ce qu’il contient, sur base pondérale :
a) au moins 5 % de polyéthyléne-polyamines acycliques linéaires ;
b) au moins 10 % de polyéthyléne-polyamines acycliques ramifiées ;
¢) au moins 60 % de polyéthyléne-polyamines cycliques.

8. Composition suivant la revendication B, dans laquelle ledit mélange de polyéthyléne-polyamines est en
outre caractérisé en ce qu'il contient, sur base pondérale :
a) au moins 30 % de I'isomére représenté par '
N-N=N-N
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65 8. nmposi tion suivant |a revendicati .dh-,._'@,&_dans | aquel I e | edit nel ange
de pol #Tt hyl ene- pol yam nes oat en owproessgagoanit eri se en ce qu'il contient,
sur base ponderale: a) au moins 30 %de |'isonmere represente par N-N=N-N 26

I DIIID 1D ]bé%gﬂ‘ézoof\% sﬁpﬁerel;f’efg‘tew%;. 380 B1 b) au noins 20 % de

| 'i sonere repres moins 10 % de |'isonere represente
par 5 N- N -N M;‘pmomsw%de,,somére%réggm oins 5 %de |'isonmere represente
par N-N-Q+N ob Ie signe s-" (qu'il soit horlzontal ‘ou vertical) represente
un groupe al kyl ene cont enant- dane chay -gwa-Ccfs jusqu' a 6 atones de carbone
et le.signe "= represente une paire de des groupes al kyl ene ayant 15
chacwn jusqu' A 6 atones de carbone. 9. Cdnhposition suivant |'une quel conque
des revendications 1 A 8, pour la formation de laquelle | e conpo- sant (i)
utilisM-est essentietlenment constitue d' au noins un agent acyl ant

succi ni que A subiai meissi % Hy lsogéreceprdsyitepadont | e substituant est

princi pal enent un sdbd-iN-vant al kyle, alcenyle ou al cenyle a non-saturation
20 pol yet hyl el '%]ﬂ@e U (ay’ tbﬁﬂ'@”&g@ﬁ ey mrﬁceiireerésee%n gravrselkyléng gpnienant deng sha-

| aquel | e ce sufHeeREUSIHE 6 atomps dpspReneet 15 9ane "SUBRIEsaIte HiePaRsdeCag ¢ioynes allyéne ayant
10. Corrp1§5|t|oFFaE'ﬁ‘ll‘{F&‘h’l’sPmrﬂ?fé’eﬁﬁfg‘i’"(?onque des revendications 1 A 8, pour la

for rm‘t I on d% |l|c§1 sL@an?lcmpﬁ)uel §rﬂq{]£ dés@vm'\’uﬁdalndn? ?ﬁ%uﬁéfﬁ%ﬁ& e |é°qU&| ‘eco
constitue (a) il uliRb Bt o BntiBifeld cordfihd RhuThisns@in S5EAPAChibH SikkiniRd VdubdatdHnt h
tenyle ou (b) dfmnersabgamaragiay%bsianeﬁumuwngaﬁan@esa J1é dukitBhyle & non-saturation

pol yi SObgt enyl E‘olﬂthyl(éﬁl ue@u IR 8s3Bfoh Ak b&%u@n@bhtgmldéﬁs 144lelld & Qlﬁst&&éﬁpdahﬁw&né
substituant posy4a sebsbasyde@aBbned’ au noi ns un anhydri de succi ni que A

substituant polyi sobutenyl e, ce substituant polyisobutenyle present dans

( a)v( b) ou1¢.cPonariositian sdigant Kuge dueigonapodiesiraveiniidatione 1 4 §anotr lafiaenation dertayuella ierpempe ue
du poi ds nol eceanti)tiis¢ extprsenfiellehanisonstitug)(ahdjeu meinsaD@cide F1oehilque B Bubstiiuanbpabiiisobon
sui vant ' une Bonde eudbigiae meles up enhidiide RuaeinigeS spbstiuart poliisapuienyie pi (cb@une qseegiation
en ce qu' el | e ©8maps un acide F‘G@P'ﬂ%eraeﬁuf’sé'&a’ﬂa?'y'?@%ﬁyiecﬂﬁd ay/peinsun aapydride SHFP'"'Q“? a
react i f de postubstiuantalyisohutépyle, cesubgisiqat W'é’s‘g’i" phIRNEAID) qu (6} elrpkdering d'un
bore, |'oxyde PAYSSR{NeAYATUAP BOYeRRESURE U AR é'a'B"c?"'E""s%I%‘s 5 8lpgrse 70045000.

cont enant digy bé&rﬁ‘posn%%uﬁa?ﬁ Eéq‘gﬁfrﬁﬁé RGdvERfations1 £ 40, bathdsrds oh BUtRYAGe qliéile est
sul fure & hydr RidERRee pF reaidh bfec ab ﬁnonﬁ 4RI PBst A Msheft chdlf Sans YPGUDE Somprenant
d'al cényl e, defxR@@8 bre FeHLEM SordlhydlalePses RalBgehblesdedred g6 )bidk B tenatiiu bore, des
al dehyde, des gddrd@eRs adided,I@ufurk de daiiond] (CRifurd @nyaiegihe db Scifre, Idchlorure de soufre, des
di cyanodi am decyafil®ss qHM2Hd) abLsgehts an@caartﬁyldamd&&srbm@pQ luh @REI&KYdd) Wes cétones,
drocar byl e, derurdelth s phGiasing lelalghnodiatidey de8 phad pitatels Bhyapdearsyd) désphosphites d’hy-
d' hydr ocEr byl edrocheyleiat thispiesphdes @idecarhieodes thigbeespittey digsrocabye)des pdifareede phos-
| ' aci de phosphphoreqdes oxydesds mdiesppéve $adierpbesghoridesackie posrnmbe desdhipoyahates d’hydro-
carbyl e, des ieaigadeatsecyanttesyitivirsarbiis:|des isailisryanstss thydopartue, des spoxydes, des épisul-
d' hydr ocar by| efuregdy foepaidépytie su degeamuepsreiduisant gudas maldihydeplug desibénply cet du poufreplus
CONPOSES 4Pr odui’%@hém'eu f or rral dehyde pl us des phenol s, et du souf re plus des

ovbr cal %sﬁ" g p:::' %ﬁf .tg"gg dighyiismaiidy d:,zi.il ?%#f de hgi, #2tce

par reaction, 3 Gl e pdonsbhe 2 e Qe lo
g Tl

pOSt traitenen m&ﬂg& _ nmins un r ac I
post - t r a4t erren cont enant du bore de manl er e qua le
13. Composition suivant I'une quelconque des revendications 1 & 10, caractérisée en outre en ce qu'elle est
post-traitée par réaction avec au moins un agent acylant du type acide carboxylique de maniére que le
produit soit ainsi acylé.

50 14, Composition de lubrifiant ou de fluide fonctionnel, qui comprend une quantité dominante d’au moins une
huile de viscosité propre & la lubrification et une quantité dispersive secondaire d’'une composition de dis-
persant suivant I'une quelconque des revendications 1 & 13.

15. Composition de concentré d’additifs, qui contient une composition de dispersant suivant 'une quelconque
55 des revendications 1 a 13.

16. Procédé pour lubrifier des pidces mécaniques & 'aide d’une huile lubrifiante contenant un dispersant en
présence d’au moins une surface fluorélastomérique, ledit procédé étant caractérisé en ce que la lubri-
fication est effectuée a I'aide d'une huile lubrifiante contenant un dispersant soluble dans I'huile suivant
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produit- soit Ala fois phosphoryle et conmbine au bore. 45 13. Conposition
sui vant |'une quel conque des revendigpatsspgp gt A 10, caracterisee en outre
en ce qu' elle est post-traitee par reaction avec au noins un agent acyl ant
du type acide g ' ' ue le produit soit ainsi acyle. 50
14. Cbnpositioﬁﬁé &%%%#?ygﬁﬁgmﬁga;gqgﬂ%ide fonctionnel, qui conprend une
quantite doAT.NA&b&atiEn dmpPERkdSn SERsili W skMicE coripsitas dds Dispdstitbies Aevaft stre lubrifides,

| ubrificgtion gie composEioradHuiid I8briaRPSMEhLAUHAERESIR Lot dn BIBRoN2PFBALdNé S coftBet
di s- persant sdauradiis uhé pane dejceib copagiion d'Bdle luenfante carattéraésente quela:omposition d'hui-
Conpesi ti on deletubrifaetnsereanti eitdctidricdtie Jubdfithtion contientmt dispersancmliuple gars |'lmille shivant 'une
di sper sant sui vauetconquedesaervehdicatirge ¢ a 4% des revendications | a 13. 16
Procede pour lubrifier des pieces m-caniques A |l'aide d une huile

| ubrifiamte contenant un di spersant en presence d' au noins une surface
fluorel astonerique, ledit procede etant caracterise en ce que la lubri-
fication est effectuee Al'aide d une huile lubrifiante contenant un

di spersant soluble dons |'huile sulvant 27 111111b 11D 11i illlID 11 1111
EP 0 451 380 Bl |I'une quel conque des revendications | a 13. 17. Association
conprenafft un dispositif necani que conportant des piaces nobil es devant
etre lubrifi6es, C une conposition d huile lubrifiante servant A

| ubrifier ces pieces et un el astonere polyfluori au contact d'au noins une
partie de cette conposition d huile lubrifiante, caracterisee en ce que la

conpositjon d hui- le lubrifiante servant a effectuer cette lubrification
contient un dispersant soluble dans |'hulle suivant |'une quel conque des
revendi cations I A 13. 10 15 20 25 30 36 40 45 50 55 28 | 11111111 Nl H
111841,
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