PROCESS FOR FORM NG POLYALKENYL ACYLATI NG AGENTS FIELD OF THE | NVENTI ON
The invention relates to a thermal process for preparing oil-soluble

pol yal kenyl acyl ating agent by reaction of a polyal kene and an ol efinic
nono- or di cR0BOMRi ¢ acid or anhydride prdeducing material, with reduced

| evel s of reactor fouling. Mrre specifically, the invention is directed to
a batch reacti on pPROECESSHOR FORMINGOROLYALKENYL ACKIATING AGENTS anhydri de
produci ng conpound, such as maleic anhydride, is thernmally reacted with

pol yal kene, in which process, upon substantial conpletion of the reaction,
t he reacti on HIEKD ORTHE INVENTSIN t 0 cool , an additi onal anount of the

ol efinic nmono- or .dicarboxylic acid or, anhydride .produci onpound is
added to the cool eﬂ’er“évgﬂtfq“orﬁlaﬁf S?tal}ﬁeg?“]eﬁ{acef%gr ?FFB?PE? gﬂf@“ﬂgpﬁﬁﬁ&gﬁy 0 remain
in the re8ct akylhtip agerstbe edatticRichf bhipoBalR@iciaddlan dlenipmbiya ok ditarboxatiy had bing

agents thus forned are .useful per se as additives_in |ufricati oils,
Fonctonal 1 IRiEe psetmaesa v RS P SOt i fouf e e SR A, e
preparation dhveatibieis dRERAUG b Batllre@otion pricess RihefeMeSonds &f didartvkylkkdid drves i n

| ubricating oils,. functional fluids, and fuels. & BACK ND THE

| NVENTI ON po|w@ﬁywdwaw@dw&héwg#’e e, BAFBACFBE M aci d or
anhydri de pr gRuGikea:, i WkieH pradess, updhssubdiakialodplRaby IR rdictiby, théidsdioni ¢ aci ds
and anhygbides, are known 1 nternediates for the ﬁﬁﬁfaration of products
usef ul adVaddPriues allqyed iprqob an pdditiqnglanountof ghe qlefiict PRAea Pr JiFasbayylic acid or
particul ar, pahywdkprRYbcif Ripbark iaaNd o tBesoold Y chabhixtise dndithe RIS/ | er s
and conpatibilizers, and succinam de ang succi ni m de products produced by
the reacti on 3pWedigemain idhe spctordpraspesitied ipe perisdy The nolyalkendd gexiating @gents
anhydri des hamg rh@Ra aRRERYRA séf addifi ¥ses RibAtaSRE bifd filnSticARAAR] f1dF64H and
additives in lubricating oils and in fuels.  Pol yal kenyl substitutgg

ol ef i ni ¢ mondUsoaFRe 8 iBtermediaiasiin thy pregarali of eherRrPdists (5 8-odgeiryderhpsshy 2 s
have beenspr epaiiest ik RibAchiag 6IE fuvb@Ral @0t fagsi st ed reaction process in
whi ch a pol yal kene and an unsaturated ol efinic nono- or dicarboxylic acid
or anhydri de produci ng conpound (hereinafter referred to for the sake of

conveni ence FACKAROUSDDPTASINVENTIOR reacted at el evated tenperature in

the presence of chlorine. Such polyal kenyl dicarboxylic acid naterjals have
al so been prepared’ %M@Ylé“'?ts%‘@??%“ﬁé’l‘%@'e‘wgd%@’PéX"é&C'ﬂPBE@é@“qerP’%‘F'BE t he
pol yal kene i smdtdHaf! b n6Eblly pokyl36bultdnfyBducsihi€ Beidd bhd lahigydfi@&\idrt kit@vn chl or i nat ed
gﬁle}/al keBS Is then reacted with the CAP at el ev(?dte terrpe;natg’t%lrlﬁs., arl?é)t h the

intermediates for the preparation of products useful as additives in lubric
functional fluids. In particular, polyalkenyl succinic anhydrides have been used as emulsifiers
and compatibilizers, and succinamide and succinimide produicts produced by the reaction of
monoamines or polyamines with polyalkenyl succinic anhydrides have been employed as
ashless dispersants and detergent additives in lubricating oils and in fuels.

25

Polyalkenyl substituted olefinic mono- and dicarboxylic acid and anhydride

producing materials have been prepared using a one-step halogen-assisted reaction process in
which a polyalkene and an unsaturated olefinic mono- or dicarboxylic acid or anhydride
producing compound (hereinafter referred to for the sake of convenience as “CAP

30  compound(s)”) are reacted at elevated temperature in the presence of chlorine. Such
polyalkenyl dicarboxylic acid materials have also been prepared using a two-step halogen-
assisted process in which the polyalkene is chlorinated in the first step and the resulting
chlorinated polyalkene is then reacted with the CAP at elevated temperature. Both the one-
and two-step chloro processes can produce polyalkenyl substituted dicarboxylic acid materials

35  inrelatively high yields. However, these products typically contain residual chlorine, and




and tﬁo-step chl oro processes can produce polyal kenyl substituted

di carboxylic acid materials in relatively high yields. However, these
products typi ﬁWont ain residual chlorine, and environnmental concerns
related to ch =containing materials nmake the use of the chloro
processes undesi.rable. The pol yal kenyl substituted carboxylic materials
have al so beef™BPRBENR Forsrms rlate] tochloTipgreqniaining malerialo maksf theussaif yhelcklone and
CAP conpound, petéses uhadspibie€d to in the art as the thernal (or "ene")
process. Wiile the thermal process has the advantage of avoiding the use
of chlorine, the reaction tends to proceed only slowy and with | ow yiel ds

t ti t gl saMdRRQ - mdriafl '
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e.g., te
process i npr o@‘é@?lh‘”i“ﬁbfeé?%@ﬂ of mpolyalkenp prstGAR cypdued, ditew exfdyeedno mahe mvadhalsi ng
pol yal kene 1 efein@iic? “erlR®VdrHiGs2 | ' ortion of termnal
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pol yal kenes affehlogiag ghe rsasgion (sndscto geagendainlyslowly end wisic toimageldsat kdaetiont her nal

process than j.p S. N 4 152 499 for exanple, discloses
that adduct for ﬁ%%ﬁ?\%@ﬂ% éljg%u'?’ﬁry rc?ia'éfealﬁﬁrhtb’fﬁsﬁ'%dﬁlﬂ e} &RAYF s

virtual Iy onl 180f@ttheexield ofithe dieonal progesiigroessd a t erm nal doubl e bond. USPN
4,152, 499¢g urther discloses that double bonds in the P position are also
capable of reacting to a certain degree, while virtually no reaction

occurs at doubl e bemwdeved thetrhad processyiekld hivedse fvhievbbisingiollalkerd BN 11086, 251

di scl oses th I . | e i.s beljev o he .the nost reactive of
t he terninal q{&gﬁglag% l%(;ﬂ)ﬁl S lé}%lrb §/“u(ifgeﬁlgg’ai @ﬁ@ekﬁ%ﬁ%ﬂ"@éﬂ bandy Brrtealy
fornmed by catteonnat vinslidenre borgiatin polyalilsinagare flcogniizad 10 b ge@érbem6iradchiad ifi aguch
as Ald 3, ge ve a relativel 0 t. of term nal double
bonds. Pol yi gg rglltaieﬁrggés@%tggﬁﬁ%%aaﬁ ‘?ﬁuéﬁ' %B%t gﬁ? ﬁﬂ#@e“?ﬁ#ﬂ’aﬁfx B]ﬁtfﬁ%ﬂ‘ﬁ%ﬂﬁ%‘, so-
cal | ed " 8actdadduct fopohtidndetwere malsic anhydeidb et podditbarsoddirs Brdalhpdndy bet@skn
pol yneri zat i ' ne, [ | val ' a high content of
term nal douf)}f?aéaggnrl\{algr? ;L.S’ g.a ?enggﬁgﬁ)gﬁégf%q?r#@ﬁ%fﬁXd@gﬁ‘M"{/H’éﬁg?ﬂé%‘ double
(err)-ol ef i n toodsoa terfcpositipn bty also 83pable OPRE@Ig Y2 RPERERE AHiIR Rirkhlly P
correspondi nq,eﬁﬁgnogcelrn%a hlhisﬂ‘g‘{ E'%ﬁ{%ce Of%d?t al | ocene cat al ﬁSt systens have
al so been disclrosed.  “BOrR tRES HEMoxdiram thy chajp endse USBN 4088281 ons
descri bed abadaliselosdssimt teemiialt inyhida@ucCkelie €ddd6 bé (he okt BAFBWNSfThOEmina GhHIENT
bypr oduciawhi be filtered. fromthe final product prior to the use
t her eof g(s) artl)((3 gcgg}ir' ?‘%‘%’/"e“?%‘F > ‘f“é?"rd?gﬂﬁlﬁn%?s‘r’]%@efﬁmpy pAtorie pelygiesertion pying o
produce t ar s atunzguncdddridelvatalyata edchias WHG1L, SendisIBaRss & ARy IvESHARRL of

ti me-consum ng, .and cost| _
terminal double bonds. Polyisobutenes having a high content of terminal double bonds, so-

called “reactive" polyisobutenes, have been achieved by BF3-catalyzed polymerization of

isobutene. Other polyalkenes having a high content of terminal double bonds (e.g., ethylene-
25  o-olefin copolymers and o-olefin homo- and copolymers) prepared by polymerization of the

corresponding monomers in the presence of metallocene catalyst systems have also been

disclosed.

Both the halogen-assisted and thermal reactions described above also tend to produce
30  significant amounts of a sediment byproduct which must be filtered from the final product
prior to the use thereof as an additive or intermediate. The thermal process also tend to
produce tars that coat the reactor walls, necessitating frequent, time-consuming, and costly
clean-ups of the reactor vessel. Sediments are believed to be due at least in part to the

decomposition and/or self-polymerization of the CAP compound. Tar formation is believed



c] ean-ups of the reactor vessel. Sedinents are believed to be due at | east
Iin part to the deconposition and/or self-polynerization of the CAP
conmpound. Tar P@L tion is believed to be due to the self-polynerization
of the CAP co - which is typically matérc anhydride. In association
with the practice of the thermal reaction, it is known that the use of a
reactive pol yUe&Re thyeliralymarizatipn of the GAR woawoundd; whish isetypicallymedledt i ve to a
"conventional anhg@igeal kene. Further, the use of certain process steps and
the addition of certain additives are known to further reduce the
formati on of both tar and sedi nent. For exanple, USPN 4,235, 786 discl oses
that tar and sedi ; ' i reaction c be reduced
by conductj ng th,en?;&é%{c?gg@?viﬁt&ﬁgpaﬁﬁ%g&gﬁ%eé%&hﬁ Cgp?,?lg%hmnetﬁ%{l}edﬁ%o& gani c
acid. USPN 5, IPactive pofyalkene improkeszyighd andigsducestanthimsdtion rdldise roed “comafidralr i S

conducted at g SITRRY D re.i.n the presence of a

sedi ment - i nhi ifai“%g@'?nul#&nt’ ofugéaérfcglftiﬁﬂgrg 'élfg?%% aH‘y’HP&é%}PB@?@&UﬂEP‘MWéere

sul foni ¢ aci dmopgEnfutharredse the dergationefdoth tartuad sedimére ABérieAmpleUEFON A

pol yal kene anfl4¥p/ggi ' ' ich the. mal.ei ¢ anhydride is added

i ncremental |y 35313;!3 ﬁ éﬁﬁg%gﬂg%ﬁadegeﬁom\én@gfg%%ﬁ l"pﬁ‘f‘é'b%&’ieg“ {ORiCALRE fedicedhe
reactor. The {yaoeductingthe seagtiraitin theresencp phaasssohuble drbg drgartihaid. arsed i on of a

reduced 3ggourg 79 | . r. fouling by self-paolynerized CAP
conpound reduces’qzﬁggfg%é%ﬁ&ﬁgéﬁﬁgg%gfﬁg “f?@&%e’gﬁ" H‘é‘“ﬁ@& ¥ed heat i ng
medi um and t Hempesziene@nd prossursrin the pliserge pEs sedinsent-inhibiting angest of e biEsonfbid®s and

therefore, r | . L.y, . h cess.. b ich the CAP
conmpound sel fq{} ﬁéﬁ@;ﬁ%#@ﬁ%ﬁ%ﬁcﬁa é/)l?bltl 3’27%@@%"&%%/ a&# 36iqp betiygen
presence of twlnﬁédm@dmﬂmcmwéﬁminwﬂidhalmmddicfahm%e fsaddedSncréteiBdly | N
extrenme case ing l.eads to.the formatjon of significant
deposi ts, m?ﬁ%ﬂr}ﬁéglsr@g&n}gg@g{%g&nﬁpﬁsﬁf ] aﬁaﬁlﬁ%fﬁtﬁﬁﬁﬁ?ﬁ L‘JBF BURY getepihatgpch
val ves caR r aqmcess rewit in théormagion iofia sedoded mmabint e Rsini@n. of reactive pol yner
has been found to reduce tar and sedinment formation, and certain process
steps and additives are known to further aneliorate both tar and sedi nent
formation, it woulR¢adier fautingrby aglépelgmenizedl ICAd compivind\redhcéshRe /R of RER GRRESS

that further pg onpletely elimpate sedinent and/or
tar, nost par_tl?vgu g‘? H&ﬁf gﬁ@“@%ﬁﬁ%ﬁ%@ﬁ&eﬁg cé’P{ePlisvgﬁ‘& Feé'iffi"t‘@m!ﬂ“g‘?drfé’de
reactor beco#gss angthesefors eedyces Montaapaoiy.i Alsc ehe|pyacessibly Waidk RV OAREQBREHES NBY
reduce thg a . (o) . m_ni. nal unts of. tar, can build up
on the reactor _%&?z%\?srearu tof‘irﬂ%ﬂmf (F)Iﬁ%r?ﬂrgl’be F‘hnémrzg?g&g?r?seﬁ‘?é‘rf B giduces thedptg at
remains a nedbichedditions} wrisdermiedr Indxgemmidsys wheacieadig fging KaleioheBEIGOR
conpound, wh gf:ég%r%cgseaﬁ&wa@, FEREARLFP 1. agf & ik g LG e e For blinge P hirais

valves can result. While the use in a thermal reaction of reactive polymer has been found to

reduce tar and sediment formation, and certain process steps and additives are known to

25  further ameliorate both tar and sediment formation, it would be advantageous to find
improved thermal processes that further reduce the amount, or completely eliminate sediment
and/or tar, most particularly tar, such that the repetitive cleaning of the reactor becomes
unnecessary. More specifically, while known processeé may reduce the amount of tar formed,
even minimal amounts of tar can build up on the reactor walls over time, fouling the reactor.

30  Therefore, there remains a need for a process for thermally reacting polyalkene and CAP
compound, which process is capable of both reducing the amount of tar formed in any single

batch reaction, and removing from the reactor walls residual tar deposited on the reactor walls

during prior reactions.
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bat ch ‘reaction, and renovi ng fromthe reactor walls residual tar deposited
on the reactor walls during prior reactions. SUMVARY OF THE | NVENTI ON

I n accordance 'Lﬂ%a first aspect of the invention, there is provided a
process for %&3 1 ng pol yal kenyl acyl ati ﬁ‘b' agent, wherein upon conpletion
of the therma .on. of _the polyal kene and CAP conpound, the reaction
mixture is al FowetPto- Lot HYEIEN t he reaction tenperature, an additional
amount of CAP conppuébriscaWige ﬁ?s@agpgﬁ_oﬁ@g hlﬁgntfog%éﬂe romgata%rgcess ch is
then maintained in the reactor for a time period, wth agitation. Reducing
the tenper at uPr@AYsInemelyalkenyl peyiptingpgant mbersin upon completionof theabtmmal reavtion of

addi tional CARe 5619aIRHE dnd T PicHhgRad fihd llkefa‘t%n hﬁﬁgﬁﬁgﬁglgl%& iébeﬁ%ﬁl th BT e

conmpound d remal ni ng unreact ed pol yal kene, _ ol'ymerization of

t he CAP cohpoBffdion pEIppiee. Ae addtimakamayatef CARcompeunddaedded fo thelsqmddemtltmm Itlhe
reaction m Xt ixfird, Whidh8s fh faimag S he.internal walls
of the reactEZ vessel %ﬁg?? is_ﬁ%%ﬁg;%?fﬁg’g’ggﬁﬁi@%%m bdg%jifund
and renoved fliP®iempprature rgRcligh BEXIYE Rier ta ghea ion ongllGAR tomp
accordance W iz SSGRRH edSRAGbtwEn Ihg%m%ﬁ@ﬂn%%dk%ﬁn‘? | 5 r{)“’éi dleg}(a
process, as in the first, wherein the polyalkene |s_poﬁ'%/'ﬂjua§[_r_? PRY ‘H‘ﬁ’a

S Cor S, Ve Ay rBREE b 5 (Vs 085 o 05 e
accordanqg wi . 4 . ) _
process, qgs i ngbe?%e fi rsret%an_ _gec?)n agp_ec{%el_hwwgtroeri RS Oﬁgtf‘?‘éf}wggg]ﬂssc’f
reactive pol ythe teagter vigssel asdarals dissokveddoly thatﬂdd?ab?aﬁéfhjﬁ' comp?ngﬂtanmie;:mtrvzd ??ﬁmeabout
30% In acc 4 1:h o] e invention, e .

provi ded a p?g%gds?g,soﬂéplﬁgogﬁg_%alp?gfe?&gecond or third aspect, wherein the
reactant CAP conpound is stepw se added to E_he rteactlo_n mxtu_rgécI ;n
accordance with a i | J.on.. ere IS provi i
process, as in thﬂéhﬁo_lr:asa?‘% Rgg{:aos%g?nht ﬁl r‘rc}’\fgtgze f?‘geﬂtrl?"n 55365350)'%%?1'8?%8'%5'
reacti on1Ps dhafirstc whereinthetpolyalkensie polybwiéne avingay of 968 to 26000 d theCAP! e

sul foni c aci %Enf:&ﬁﬁtiéﬁéﬁcik‘&nll{)ﬂﬂ&&e tar. In accordance with a sixth aspect
of the invention there I's provided a process as in the

OF THE ]I

e

In accordance with a third aspect of the invention, there is provided a process, as in
the first and second aspect, wherein the polyalkene is reactive polyalkene having a terminal
20  vinylidene content of at least about 30%.

In accordance with a fourth aspect of the invention, there is provided a process, as in
the first, second or third aspect, wherein the reactant CAP compound is stepwise added to the

reaction mixture.

25
In accordance with a fifth aspect of the invention, there is provided a process, as in
the first, second, third or fourth aspect, wherein the reaction is conducted in the presence of an
amount of an oil soluble sulfonic acid effective to reduce tar. '
30 In accordance with a sixth aspect of the invention there is provided a process as in the

first, second, third, fourth or fifth aspect, wherein the polyalkene is reactive polyalkene
having a terminal vinylidene content of at least about 30% and the reaction is conducted in the
presence of an amount of a free radical inhibitor, such as a phenothiazine compound, to
reduce sediment.
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first, second, third, fourth or fifth aspect, wherein the polyal kene is
reactive polyal kene having a termnal vinylidene content of at |east about
30% and the reaction is conducted in the presence of an anbunt of a free
radi cal inhi biZP@003uch as a phenot hi azi ne-6enpound, to reduce sedi nent.
These and ot her objects, advantages and features of the present invention
will be better una'bF%tﬂod)Ghtlwbjeelfsmdmages andi fepure 0bfl (R pro@nidlentibeHill be

description o ts. LED DESCRI PTI ON CF THE

| NVENTI ON Pr efBeetEe?e H?‘{ E%ﬁ%‘gcng?‘g‘ g‘i Wi ‘PFBEFB@%B‘FFSPHBPQ the prefarisd j n

copol yners, anmbodemﬂys ene a-ol efin copolyners. The a-ol efin hono- and
copolyners are respectively polyners of one and of at least two C3 to Cl12
a-olefin(s hawngtheforrmla CHZ CHR , wherein R is a straight or
branched ai PETAIF ESCRE ) NVENTONO carbon atons. The

unsat urated et hyI e cc-olefin c ners are polyners of ethylene and at
| east one a-ol efi nignef g pely %lk‘?f\?%“g nhomppelygers| &plefis censhimsysdnd n t he

f or egoi ng honuhylambn-ﬁnﬂﬂhwwﬁ&rﬁrﬁcamefﬁlmﬂ%@%&ﬁ&%&tr d ”0 the G3 to

6 a-ol efins of the above formula, R bein ﬁ?e‘éhff ed chain
al kyl of fronPolympes af ong apdef ahleashiwo g 0¥ gi crglefin(s)meihp thedoraiutd CH,=CHOTET S
and conononer c f.or propene, butene-1, hexene- 1, octene-
1, 4 nethyl peﬁ ééﬂeklsaég%l%é’r m“n@Sg ¥l radigalicomprising & o 10hearkwofatoms, The

m xt ures 1§ pumgened aihglend iiciiR c&ﬁolyrﬁé?@ﬁglpafy&eﬁfof Et‘l‘l?lgnéazfﬁh {TE&‘? ot & %ﬁOpene
honmopol yrers, but %ne 1 homopol ymers, et hyl éne-propene copolyiers 2

like. A pref e¥tipberefornyls. Bhs o plefins employes ictbe fhegio mgdiomb-r@ﬂk&;ﬁdwi]@ﬂﬁe and
the C3 and c"m&cﬁl‘e?érﬁﬂ‘fse@écteﬁ%nﬁp@& tJ@rH”i h%{)ﬁ{s? %bﬁ)g %‘Fﬂgzﬂ%%ﬁﬁa St&lwl ene

pol ypr opene, pol ybutene-1 copo

and  but ene- 1orbm1&reachmﬂﬁnd It BRRELo 4200k hidy © d _butene- 1.
The nol ar é’él ene content of the Snsatﬁratgl%f §§° eﬁ%?“geg@o%? %‘??"%‘Mﬁ%yed
in the procd®dcyponofiess inglydenfor example, pﬂom@rlamny-llhnxbﬂael oeagel,@f  from about

20 to 8046 armbnweaten@na{ee&@hl YodeteR] ¢ %lxl%Peh eﬁP( egn,W‘e” RoP e”%gg,g ['or

but ene-1 are en'ﬁ fﬁj as the conononer
content of s®¥ %% X elagy ¢ s‘“ﬁiﬂ’ﬂ)’lﬁ!ﬂmp@m‘bqﬁ hOb'epvlﬂacrs dinene- 1415mapﬂyrﬁ£r%
al t hough hi gh&iyleﬁé-p}oﬁmrcogamrgrmtgpmeer){ SreflB¥q Qgssg,gﬁﬂgmm y‘%gfri rl:(svu t abl e

copol yners i/(;}rcl ude e In which a mnor anount o

to 20 nol . wiromeethylene \?B‘H‘hFFom"me@!ﬁ(ﬁn@JmadIWqurmgﬂahed pdlyahﬂfamm such as

EPDM EPDM r | ude co mer s of et hyl ene an ropyl ene with

di cycl Op ent aﬁg’gﬁll }5% élnybu(f\énle-(iI 8 y\;ners of ethylene a1¥d propene, ethyﬁane Eg/d butene-1,
butene-1 and propene, and ethylene and propene and butene-1.

The molar ethylene content of the unsaturated ethylene copolymers employed in the
process of this invention is preferably in the range of from about 20 to 80%, and more
preferably from about 30 to 70%. When propene and/or butene-1 are employed as the

25  comonomer(s) with ethylene, the ethylene content of such copolymers is most preferably
between about 45 and 65%, although higher or lower ethylene contents may be present,
Other suitable copolymers include those in which a minor amount of the copolymer (e.g., 1 to
20 mol.%) is derived from a C4 to C;g nonconjugated diolefin such as EPDM. EPDM

copolymers include copolymers of ethylene and propylene with dicyclopentadiene, with
30  ethylidene norbornene and with 1,4-hexadiene.

While the polyalkenes are generally hydrocarbon polyalkenes, suitable polyalkenes
can contain non-hydrocarbon moieties such as lower alkoxy (lower is defined as groups
having up to 7 carbon atoms), lower alkyl mercapto, hydroxy, mercapto and carbonyl,

35  provided that the non-hydrocarbon moieties do not substantially interfere with the process of



eihylfdene nor bornene and with 1, 4- hexadi ene. \While the pol yal kenes are

general |y hydrocarbon pol yal kenes, suitable polyal kenes can contain

non- hydr ocar bon noi eti es such as | ower al koxy (lower is defined as groups

having up to 720039031 atons), |ower al kyl m&<capto, hydroxy, nercapto and

carbonyl, provided that the non-hydrocarbon noieties do not substantially
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substituents iﬂ%pmﬁontf}(tﬁeo&raﬂﬁl{?on of the polyal kene. The pol yal kenes fhave a
g

nunber average nol ecul ar tin the range of from about 300 to 5000
(e.qg., 7009t 0 4000), preferably from about 450 to 3000 (e.g., 700 to 2500),

and nore preferabl t 900 to 2500 (e.g., 1000 to 2300). Nunber
aver age nol ecul ar %ng@cﬁ%oféagﬁa%m fY3Ee Moo pr weightria thelcangenof frera hbsugues
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pr ot on an . itionally provides -holecul’ar’ Weig
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pol ydi sper si t yeighhMahcanbe det miindd e iyal khidwi REHnRyuef su\’éﬁ&ﬁ%ﬁ p&%ﬁ@{ a9¢e
it pett” o %

mol ecul arqgyei Bmatg%\/}) ¢ MAD 'és not a critical as e starting

hydr ocar bon pg@yrrer B (B prigpy phase gsmomptey, pratpadMB and BytyinelS NMR. (GPgever ,
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R is an alkyl group, the identity of which depends upon the monomer units from which the

polyalkene is derived (e.g., R is methy] for polyisobutene), and POLY is the remainder of the

polyalkene chain. The percentage of the polymer chains having terminal vinylidene and the
25 percentages of other types of olefin unsaturation can be determined by proton, or carbon-13,

NMR. Polyalkenes having at least about 30% (e.g., 40 to 100%) terminal vinylidene chains

are classified as reactive polyalkenes, becau;e such polyalkenes tend to have a higher

reactivity when employed in a thermal process, relative to the analogous “conventional”

polyalkene having a terminal vinylidene content of less than 30 %. Preferably, at least 50 %,
30 more preferably at least 60 %, and most preferably at least 75 % (e.g., 75 to 98 %) of such

polymer chains exhibit terminal vinylidene unsaturation.

Reactive a-olefin homopolymers, a-olefin copolymers, and ethylene-a-olefin
copolymers may be prepared by polymerizing an ¢-olefin monomer, or mixtures of &-olefin
35  monomers, or mixtures comprising ethylene and at least one o-olefin monomer, in the

presence of a catalyst system comprising at least one metallocene {e.g., a cyclopentadienyl- ’
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di car boxyl i ¢ aci e carpoxyl” groups
| ocat ed 38 adyeigbetitoncEaxboPetmtlemedalelnB.).(b) at | east one, preferably both, of
sai d adjacent carbon atons are part of said nono unsaturation; (ii)
derivatives of (i) such as anhydrides or C, to C5 al cohol derived

The CAP compound(s) comprise olefinic mono- and dicarboxylic acid or anhydride

material, i.e., acid, anhydride, or acid ester material, including (i) monounsaturated C, to C,
dicarboxylic acid wherein (a) the carboxyl groups are vicinyl, (i.e., located on adjacent carbon
25  atoms) and (b) at least one, preferably both, of said adjacent carbon atoms are part of said
mono unsaturation; (ii) derivatives of (i) such as anhydrides or C, to Cs alcohol derived
.mono- or diesters of (i); (iii} monounsaturated C; to C,, monocarboxylic acid wherein the
carbon-carbon double bond is conjugated with the carboxyl group, i.e., of the structure -C=C-
CO-; and (iv) derivatives of (iii) such as C, to C; alcohol derived mono- or diesters of (iii).
30  Mixtures of CAP compounds (i) to (iv) also may be used. Upon reaction with the backbone,
the monounsaturation of the reactant CAP compound becomes saturated. Thus, for example,
maleic anhydride becomes backbone-substituted succinic anhydride, and acrylic acid becomes
backbone-substituted propionic acid. Exemplary of such monounsaturated carboxylic
reactants are fumaric acid, itaconic acid, maleic acid, maleic anhydride, chloromaleic acid,

35  chloromaleic anhydride, acrylic acid, methacrylic acid, crotonic acid, cinnamic acid, and

lower alkyl (e.g., C, to C, alkyl) acid esters of the foregoing, e.g., methyl maleate, ethyl




mono- ‘or diesters of (i); (iii) nmonounsaturated C3 to C10 nonocarboxylic
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conmpounds, s%oglﬁ)ro{é[]is 1 sg‘éll' & ‘ﬁiﬁg‘?@ég H’ib‘?ﬂ?’i’éﬁeeﬂ%‘,‘whs“]ﬁde; 2-mercaptobenzimidazole, 2-

mercaptobenzothiazole, dibenzothiazyl disulfide, metallic salts of 2-mercaptobenzothiazole,

30  diethylxanthogene disulfite, etc.; quinoline compounds such as hydroquinone, urea
compounds, etc. The above list is not intended to be exhaustive; numerous classes of
compounds that inhibit formation of free radicals in organic materials are well known, and
can be used in the practice of the present process. The free radical inhibitor can be a single
compound, or a mixture of combination of such compounds. The preferred free radical

35  inhibitors are the amine compounds, more preferably phenothiazine and substituted

phenothiazine, most preferably phenothiazine.




am no- 2- napht hol, 1-nitro-2-naphthol, etc.; am ne conpounds, such as
trimethylam ne, phenyl-3-naphthyl am ne, p-phenyl enedi am ne,

mer capt oet hyl am ne, N-nitrosodi net hyl am ne, benzotriazol es, phenothiazine,
hal o- di hydr o-Z303L@02t r i net hyl qui none, and tige-1ike; or sulfur conpounds,
such as dilaurylthio dipropionate, dilauryl sulfide,

2- mer capt obenzi m dazol e, 2- nercaptobenzothi azol e, di benzot hi azyl

di sul fide, netalll alts of 2-nmercapt gbenzot hi azol e, dlethylxanthogene
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S retalned for the purposes of this invention. Wen 15 such
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than about 10 wt T@%?eref%rwéhw@%rbwbgtmer@fs nd the praferredsuliynir wistamtzy |

substituent . accbifingly akﬁgrs%ﬁorhy%@%1 s acidd R bel braleli ¥ ¥151f8§l5\% t he

preferreggsulfonlc acids are accordingly alkaryl sulfonic

sul f oni c8ci a%vtathstiseedyempticdydisgaraens el ithege etaindd fmbibe fracticaaticaro rrat | c
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distillation and/ or ‘extraction, or ¥at|ono aro
hydr ocar bons fefexample,thosg gbtpiped bﬁ%&%‘"&bﬁwm@ usye. aykyd, aanhthglene and bighenyl.
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prepared by the alkylation of benzene or toluene with tri-, tetra- or penta-propene fractlons

25  resulting from propene polymerization.

The alkaryl sulfonic acids typically contain from 15 to 76, preferably from 24 to 40,
and more preferably from 28 to 36 total carbon atoms. The aryl moiety can be derived from
any aromatic hydrocarbon such as benzene, napthalene, anthracene, biphenyl, and the like,

30  butis preferably derived from benzene or naphthalene, and is most preferably derived from
benzene. The preferred alkyl benzenesulfonic acids typically contain from 9 to 70, preferably
from 18 to 34, more preferably from 22 to 30 total carbon atoms in the alkyl substituent (or
substituents) in the aryl moiety. Particularly preferred is an alkylated benzenesulfonic acid
having a number average molecular weight (M) of from 475 to 600 and an average of 2 alkyl

35  groups wherein each of the alky! groups contains an average of 11 to 15 carbon atoms.



prepared by the alkyl ation of benzene or toluene with tri-, tetra- or

pent a- propene fractions resulting from propene pol ynerization. The al karyl
sul fonic acids typically contain from 15 to 76, preferably from 24 to 40,
and nore pref@ 2from28 to 36 total carlipn atoms. The aryl noiety can
be derived from any aromatic hydrocarbon such as benzene, napthal ene,
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obtained fro haNg I o) Lxtyres, thereof or the like.
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reacti on bet t | kene and the, CAP conpound is conducted in a
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is typically higher than rt gas par e.

The reaction time can vary greatly depending upon such factors as the reactivity of
25  the polyalkene, the degree of conversion desired, the selected reaction temperature, and so
forth. Nonetheless, the reaction time is generally in the range of from about 1 to 30 hours,
and is more typically from about 2 to 10 heurs (e.g., 4 to 8 hours).

The CAP compound and polyalkene are reacted in a molar ratio of CAP compound to
30  polyalkene of from about 0.9:1 to 3:1 (e.g., 1:1to 2.5:1), and preferably in a mole ratio of
from about 1.3:1 to 2.5:1 (e.g., 1.4:1 t0 2.2:1).

The mixture of reactants can be introduced into the reactor in any convenient manner
prior to pressurizing and heating to reaction temperature. For example, the reactants can be

35  individually charged to the reactor concurrently or sequentially in any order: or can be mixed
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compound is conducted in the further presence of from about 10 to about 3000 ppm,

preferably from about 10 to about 2000 ppm, more preferably from about 20 to about 500
20  ppm by weight, based on the weight of charged polyalkene, of an oil soluble sulfonic acid.

Both the free radical inhibitor and the oil soluble sulfonic acid can be introduced,
together with the mixture of the polyalkene, CAP compound into the reactor. Alternatively,
the free radical inhibitor and the oil soluble sulfonic acid can be charged to the reactor

25  separately, be mixed together with the polyalkene in a separate mixing vessel, followed by
charging the mixture to the reactor; or can be charged separately to the reactor, either
concurrently with the charging of the CAP compound or sequentially in any order. Both the
free radical inhibitor and the sulfonic acid are typically crﬁployed as a solid, liquid or,
preferably, as a solution in an inert solvent (e.g., mineral oil) dissolved into one of the

30  reactants in order to facilitate the mixing of the free radical inhibitor and/or sulfonic acid with
the polyalkene. In a particularly preferred method, at least some, preferably at least 50 wt. %,
of the sulfonic acid is charged to the reactor after completion of at least about 50 % of the
reaction between the polyalkene and the CAP compound has been completed. The free
radical inhibitor can be also be added to the reaction mixture in stages, with an initial amount

35  of free radical inhibitor being added prior to, or upon initiation of the reaction, with further
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25  compound at a temperature below the boiling point thereof.

After allowing the cooled reaction mixture to which the additional amount of CAP
compound ha§ been added to sit within the reactor for the noted time, exces‘s CAP compound,
volatile byproducts and decomposition products can be stripped, such as by nitrogen stripping

30  or by distillation with or without a vacuum, hydrocarbon solvent can be added to reduce
viscosity and precipitate tar and/or sediment, and preferably, the resulting mixture is filtered.
The resulting product mixture typically contains the desired polyalkene derivative (i.e.,
polyalkenyl! substituted CAP compound) and at least some unfunctionalized polyalkene. The
unfunctionalized polyalkene is normally not removed from the product mixture, because such

35  removal is difficult and would be expensive to achieve on a commercia} scale.
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about 1.3 to about 1.7 (e.g., 1.3 to 1.6), more preferably from about 1.3 to about 1.5.

The product mixture can also be characterized in terms of its active ingredient ("AI"),
which, as described above, is the weight fraction of reacted polyalkene based on the total
25  weight of reacted and unreacted polyalkene. The Al of the resulting product mixture is
typically at least about 0.65 (e.g., 0.65 to 0.80), preferably at least about 0.75 (e..,0.75t0
0.90), more preferably at least about 0.80 (e.g., 0.85 to 0.99). Al can be determined by
separating the functionalized and unfunctionalized polymer components using column
chromatography and then determining the weight fractions of the separated components.
30
The products of the process of the invention are useful per se as additives in
lubricating oils, fuels, and functional fluids, but are more typically employed as intermediates
for producing additives. The polyalkenyl derivatives can, for example, be derivatized with a
nucleophilic reactant, such as an amine, amino-alcohol, alcohol, metal compound, or mixture
35  thereof, to form a corresponding derivative. Useful amine compounds for derivatizing

functionalized polymers comprise at least one amine and can comprise one or more additional
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25  amines may also be used. Similarly, one may use condensed amines, as described in U.S.

Patent No. 5,053,152. The functionalized polymer is reacted with the amine compound using

conventional techniques as described, for example, in U.S. Patent Nos. 4,234,435 and

5,229,022, as well as in EP-A-208,560. '

30 A preferred dispersant composition is one comprising at least one polyalkenyl
succinimide, which is the reaction product of a polyatkeny! substituted succinic anhydride
(e.g., PIBSA) and 2 polyamine that has a coupling ratio of from about 0.65 to about 1.25,
preferably from about 0.8 to about 1.1, most preferably from about 0.9 to about 1. In the
context of this disclosure, “coupling ratio” may be defined as a ratio of the number of

35  succinyl groups in the PIBSA to the number of primary amine groups in the polyamine
reactant.
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thereof. An ester dispersant may also be derived from unsaturated alcohols, such as allyl

alcohol, cinnamyl alcohol, propargyl alcohol, 1-cyclohexane-3-ol, and oleyl alcohol. Still

other classes of alcohols capable of yielding ashless dispersants comprise ether-alcohols,

25  including oxy-alkylene and oxy-arylene. Such ether-alcohols are exemplified by ether-
alcohols having up to 150 oxy-alkylene radicals in which the alkylene radical contains from 1
to 8 carbon atoms. The ester dispersants may be di-esters of succinic acids or acid-esters, i.e.,
. partially esterified succinic acids, as well as partially esterified polyhydric alcohols or phenols,
i.e., esters having free alcohols or phenolic hydroxy radicals. An ester dispersant may be
30  prepared by any one of several known methods as described, for example, in U.S. Patent No.
3,381,022,

When forming a dispersant product, the functionalized, oil-soluble polymeric
backbone is typically derivatized in diluent oil. As lubricating oil compositions are
35  increasingly being required to be low in sulfur, and the diluent oil remains associated with the

dispersant product, it is preferable to use a low sulfur diluent oil, or more preferably, diluent



derivatized wth hydroxy conpounds such as nonohydric and pol yhydric

al cohols, or wwth aromatic conpounds such as phenol s and napht hol s.
Preferred pol yhydric al cohols include alkylene glycols in which the

al kyl ene radiZ983L¥8ntains from2 to 8 carbdh-atons. Other useful polyhydric
al cohol s include glycerol, nono-ol eate of glycerol, nonostearate of

gl ycerol, norndthat issubssaritially f5fe (glzylessithan 2 wictat such gstlensittan 1,5 whi Ppxartcamplgtely i t ol |
and m xtures f&?ﬁﬁféﬁfm An ester dispersant may al so be derived from

unsat urated al coho s, such as allyl alcohol, cinnanyl alcohol, propargyl

al cohol, 1-cycl ohexane-3-o0l, and ol eyl alcohol. Still other classes of

al cohol s capabl e ' ' ash ' 1 I se_et her-al.cohol s,
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conpositions are increasingly being required to be lowin sulfur, and the
di l uent oil mssoci ated with the dispersant product, it is
preferable t ow sul fur diluent oil, or nore preferably, diluent
oil that is subst i al S h 2. W . % ch _as.|less than
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pr ef erabl y nepnduoctey mbernein 1080 g (0.44amels)mf polyisolrutdnie and 8Lig (0.82 molglesaleiand nay
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5, 430, 105. Bendt pak raactioritempkiratprerof 230°Ci © pravidtial succromalepéactdregtoduet. t Ut | ng
an acyl nitr - GO | ni | sper. ] compound .such_as boron
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Table 1

Batch No. Comp. 1 Comp. 2 Comp. 3 Comp. 4
Sediment (vol. %) 0.10 0.20 0.60 0.65
Visual Reactor Fouling (%) 12 32 47 63
SAP (mgKOH/g) 56.9 57.2 572 56.1
Active Matter (Al) (mass %) 86.3 86.0 85.2 84.7

Five consecutive batch reactions were then conducted as above, except that upon
25  completion of the reaction the reaction mixture was cooled to 195°C and 21 g (0.21 mols; 2.1
wt. % of charged polyisobutene) of additional maleic anhydride were introduced into the
reaction mixture. After introduction of the additional maleic anhydride, the reaction mixture
was allowed to sit within the reactor for 0.5 hours with continued agitation. The mixture was

then subjected to vacuum stripping, and the resulting product was filtered. For the each of the



anhydride were reacted, with stirring for 8 hours, at a pressure that
varied fromO to 250 kPa and a peak reaction tenperature of 230C, to
provi de a succini mde reaction product. Upon conpletion of the reaction,
the reaction ﬁ‘?@?%@ﬁ% was subjected to vacudf-stripping to renove excess
mal ei ¢ anhydrjde and the resulting reaction product was filtered. For each
of the bat ch&ches.ifiltered sedirgeny waemeasured andrsactoraitaplingsy waotsoallycdeemnined #s s Was
vi sual | y det egh8kideOman u ' 1, Table 1 Batch

No. Conp. 100rrp.mszoorrp.m§%§?r%.%' ?%ﬁ%%%@°@8ﬁ%‘6?200. 600. 65 Vi sual
Reactor Fouling (9% 12324763 SAP (ngKOH g) 56. 957. 257. 2-56. 1 Active Matter
(Al') (mass 9% 86. 386. 085. 284. 7 Fi ve consecutive batch reactions were then
conduct ed as Hibde2, except that upons conpletion of the reaction the
reacti on m xture was—cootetd—to—195c—anrd—2—g{0-—2}—+rots;—2-1—wt . % of
charged pol yj B88Nene) of additiongl Imalleilc lant/dfi . derle Ihntr odutedsi rt o
the reactio XUUT €, _After—rmtroguctionof—the—pddt-t+oratl—ral-ee

anhydri de, tHEIEREOPh®mi xture whs @1 oed088 s|t G4 hijn 048 rleaduasr flor
0.5 hours wiith conil nu aqi pati on] The mXture was _then—subrected—to
vacuum stri p?’ﬁ'ba?ﬂﬁaﬁ&m?ﬁ‘éh"%ég’glti ng prlgduct wds fl1tdted| FAF the edth qf
t he bat che | sedl nent was syre nayr TONl Cleantfimess was
A (m RORfD 2 aPble. | THES egul 155 arle Sdwn

visual |l y det t he _sane nmpnner” as e. resul arle

bel ow, i n TabA®&ive Mattdr Q. Batch No.denyv. (1 2l n 31 nv.964 ny.

Sedi ment (vdL—%Q 1'%% 0. 400. 450 45 {%SL al éacto\rémlgoul i n8 '8(9 )1%5@32’
SAP (ng KeH/ g) 58. 058. 758. 557. 357.4 Active Matter (Al) (vol.

99 86. 887. 186.486.686.5 Fromthe data of Table 1, it can be seen that, in

t he absence of t hdromthestitact Table bfit cande sden @linglin (8 labdeficeasT iMedhttifetidne anount

of sedi ment iQ;i: r r.ained fromthe reactor, s.wel|l as the degree
of reactor f éﬂ?ﬂ[‘ﬁg‘,‘ R’é%%'ltjaﬁ &L‘g’d‘f’o ﬁaﬁ%otugta(gée%"ﬂ{ “é%ﬁ Hr@Bﬁgl@é‘lﬁ’if‘i?é‘ theteagtor. and
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addi t |r gﬁzl n&f g?eg&lgﬁfﬁ§%?e?cg%r ?'Qlalﬁ’l tge %x,msnt ofo ar;:ere matter for a gl\;en SAP dlrJops.I In

contrast, for the batches completed with introduction of additional maleic anhydride (Tabie 2),

535

both the amount of sediment and degree of reactor fouling increase initially, but thereafter

level off and remain substantially constant (as does Al.

The disclosures of all patents, articles and other materials described herein are hereby
15 incorporated, in their entirety, into this specification by reference. A description of a
composition comprising, consisting essentially of, or consisting of a plurality of defined
components should be construed to further include compositions that result from the
admixture of said defined components. The principles, preferred embodiments and modes of
operation of the present invention have been described in the foregoing specification. What
20  applicants submit is their invention, however, is not to be construed as limited to the
particular embodiments disclﬁsed, since the disclosed embodiments are regarded as
illustrative rather than limiting. Changes may be made by those skilled in the art without

departing from the spirit of the invention.




both the anmpunt of sedinent and degree of reactor fouling increase
initially, but thereafter Ilevel off and renmain substantially constant (as
does Al). The disclosures of all patents, articles and other materials
descri bed her 88L82% hereby incorporated,-18r their entirety, into this
specification by reference. A description of a conposition conprising,
consi sting es€bAIMSt |y of, or consisting of a plurality of defined
conponent s shoul d be construed to further include conpositions that result
fromthe adm xture of said defined conmponents. The principles, preferred
enbodi ments ahd noédstchfeactiperatisdor pbdicing pplyaikenyt adyliap hieafcdipyiSinpeen
described in : [ ificatiogn. Wiat applicants submt is their
i nventi on, holt\ﬁ/egt\?lg{l ?f %g&%tg}t% © ?’%)@%léé"g ?ﬁﬁ‘é‘d’“ﬁénqnf" rd Bylicagid op aphyfledg ar
enbodi ment s dirsdicogedmpaind eta tehaiod itspetuneel o£fidin SBINE T80BC 38 £bohCBOFE SheRth
illustrative Limting. anges mmay be nmade by those skilled in
the art wit hol&’t%}l Q@éapsg%%%n ?oglrﬁl?qwgggiﬁ'(gﬁe?c"{}f" theEagtion Bpxthig s allogedgogmel to 1. A
batch reacti crteppoaeesit ivbich fheoeistiomgtebeiweah the PilyalRéntl anll tHaGn@AGES conpri si ng
reaction of Z;ficalg?&?ﬁc one n | yal. kene and at | east one nono- or dicarboxylic
ride

y
acid or anhy b BEL Ry dRds prgtirinefompoynd 319 Berethanabeut d0%ef Bk peakom
about 180C t gembioutate3Diay saidieaaion, additiofal ainokt 36 6leSMO floAdlldr Blca®ORL Slili g Of

said reactio regction mxture ig allowed to cool to a tenperature at
whi oh tho. r omnbidie pEARRERabaIdiE Rudsd 1ty SO eition Mixciftod e esaling
di car boxyl i ¢ reisfuct is masuined in the rqatoeifoe b PeHAVIERE lcause PBRbIRASNR BNt 40%

of the peak reaction rate during said reaction, additional anount of
ol efinic nmono- or dicarboxylic acid or anhydride producing compound is

added to the 2cool &heperessiobelairi K whein saittedchion efpethiubd 18 frofl bt RE0°CS

mai nt ai ned | r;béﬂ%ﬁ:%act or for a period of tine to cause solubilization of
reactor tar. . € process of claiml1l, wherein said reaction tenperature
is fromabout 210C to about 250C. 3. The process of claiml, wherein said
reaction is %onducllhedm@t af%esl‘séuhe of fromabout 0 to about 1000 kPag.

4. The process of CF BIAT3 " B} o ¥eis iy sgid srasten is gondycteq @ pagseHse offranpaboyb ut
400 kPag. 50tdhwupl®O&Raz.of claim 1, wherein the pol yal kene and nono- or
di carboxylic acid or

4, The process of claim 3, wherein said pressure is from about 0 to about 400 kPag.

5. The process of claim 1, wherein the polyalkene and mono- or dicarboxylic acid or

anhydride producing compound are reacted in a molar ratio of from about 0.9:1 to about 3:1.
6. The process of claim 5, wherein said molar ratio is from about 1.6:1 to about 2.4:1.

7. The process of claim 1, wherein said polyalkene has a number average molecular
weight of from about 300 to about 5000.

8. The process of claim 1, wherein said polyalkene has a number average molecular
weight of from about 900 to about 2500.

9. The process of claim 7, wherein said polyalkene is polyisobutene.

10. The process of claim 7, wherein said polyalkene has a terminal vinylidene content of
at least about 30 %.




anhydri de producing conpound are reacted in a nolar ratio of from about
0.9:1 to about 3:1. 6. The process of claim$S, wherein said nolar ratio is
fromabout 1.6:1 to about 2.4:1. 7. The process of claim1l, wherein said
pol yal kene hd99LWnber average nol ecul ar - 1%ei ght of from about 300 to
about 5000. 8. The process of claim1l, wherein said polyal kene has a
number aver add- nol Ee@rosess ohelaignt. vherein @id nobsikend geylating ageny hasafpuctionality The

process of cla@mhbo¥iababdat 3ai d pol yal kene i s pol yi sobutene. 10. The
process of claim?7, wherein said polyal kene has a term nal vinylidene
content of at |east about 30 % 11. The process of claim7, wherein said

pol yal kenyl geyl at’f‘]ﬂ(ﬂ)r&gﬁ R clR@S1 ﬁﬁhb&@ﬁ?shi@?@x{ch&ﬂaﬁtﬁg _frBﬁ%F&lﬂti%% ablout P.7about
2. 12. The process of claim1l1l, wherein said functionality is trom about

1.3 to about 1.7. 13. The process of claim1l, wherein said nono- or

di car boxyl i ¢ 1361 d 1 pRREMF b 1 AHRAHFRERGRTBAASbI, R EnRARYE | de.

14. The process of claim1l, wherein the reactant nondo- o oxylic acid
or anhydri de prgsiugifig eomppuad pealgieianhgdiidgt r oduced into the reactor in nmultiple
stages. 15. The process of claiml, wherein the reaction is conducted in
the presence of an anount of an oil soluble sulfonic acid. 16. The
process of cli&i m 1Be prgeessef elaignl. awherginf thefeactans mgnp-r disanboxilic acidion ardydrided

reactor - af Lgtogilin editfounlis bl b ANk IA{1ARe Lg@cLed W th said mono-

or dicarboxylic ac 0 anhy e produci ng conp > P. The process of
claim 10, wherein said reaction is conducted in the presence of an anount

of a free radical g IBi'oQEsIs QF claim 1, wherein the reaction is conducted in the presence of an

amount of an oil soluble sulfonic acid.

16. The process of claim 15, wherein said sulfonic acid is introduced into said reactor
after at least 50 % of the polyalkene has reacted with said mono- or dicarboxylic acid or
anhydride producing compound.

17. The process of claim 10, wherein said reaction is conducted in the presence of an

amount of a free radical inhibitor.

18. The process of claim 17, wherein said free radical inhibitor is substituted or

unsubstituted phenothiazine.

19. The process of claim 1, wherein said additional amount of mono- or dicarboxylic acid
or anhydride producing compound is from about 1 wt. % to about 10 wt. %, based on the
weight of polyalkene reactant.

20. The process of claim 1, wherein the resulting mixture is maintained in the reactor for

a period of time of from about 0.5 to about 1 hour.

21. The process of claim 1 comprising at least one of the further steps of stripping excess
mono- or dicarboxylic acid or anhydride producing compound, adding a hydrocarbon solvent,

and filtering the reaction product.




18. The process of claim 17, wherein said free radical inhibitor is
substituted or unsubstituted phenothiazine. 19. The process of claiml,
wherein said additional anmount of nono- or dicarboxylic acid or anhydride
produci ng conpf¥3k¥2i s from about 1 wt. % t8%about 10 wt. % based on the
wei ght of pol:t}/al kene reactant. 20. The process of claim1l, wherein the

resul ting mi x%%ire The nregesaficlasn2] pomnrising dhereasting of the weagtionipodugsiwithiare  of
from about O.QCEQ%m;ctén_hour. 21. The process of claim1l conprising at

| east one of the further steps of stripping excess nono- or dicarboxylic
acid or anhydride produci ng conpound, adding a hydrocarbon solvent, and
filtering th eaciy : . i ISl t he
reacting of 1?2 hsré r e%ﬁ? %oggsg?gféﬁgtzz’v%n& te ﬁ}a;&ldﬁ{&gﬁg@ghcﬁﬁcgnﬁgglg%{w%we
process of clensitig of emiae.caloehelaaninerglsplndphetalicompamd and mikteres deeof.ed f r om
the group consisting of am ne, al cohol, am no-al cohol, netal conpound, and
m xtures thereof. 24. The process of claim23, wherein the reaction
product is reHet edhiprésessin chaim2h oyblaiein the reaetine penductiisreatitéd reirt the hhcldophilic | s

at |east substaphi @ldiVed: of Shal & At LdbWantially free from sulfur.



