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-1- Title: N TROGEN CONTAI NI NG DI SPERSANT- VI SCCOSI TY | %ESE ;p
FOR LUBRICATING O LS 5 | FI ELD
T NVENTI ON * ' This invention relates to di spersant-viscosity
i nprovers for lubricating oils and processes for preparing them 10
BACKGROUND OF THE | NVENTI ON The viscosity of lubricating oils,
particularly the viscosity of mineral oil_ based lubricating oils, is
general ly dependent upon tenperature. As the tenperature of the oil
is increased,’ the viscosity usually decreases. The function of

i Scosity asTHR t'i’h%éﬁﬁrﬁ@?@ﬁ&ﬁ@f@ﬁw“gn\hg%qsﬁ YRR OVBRS: ne

i ncrease in K¥LSenmperature is | owered, or both. Thus, a
vi scosi tyd i npr over arrel i or at es the change of viscosity of an oil
containing it with changes in tenperature. The fluidity
characteristics of the oil areﬂ%mmmpu Viscosity inprovers
are usually polyneric materials and are often referred to 20 as viscosity
i ndex inprovers. This invention relBles e rdispetsantaviscosity impriverskfoo Wbricating @ils

| ubricating art sants. ar enpl oyed in lubricants to keep

i mpurities, W%?%&??p?mﬁﬁ?ned dur| ng operation of mechanical
devi ces such as i nternal c%uqt % transm ssi ons,
etc. in Suspension rather tHSSHRQY LOF THE BNt as sludge or 25

ot her deposits o fea

Mul tifunctional 251}1%1'?}8\6/%%&? atﬁlbglr o%ﬁggéil%géaﬁgvﬁ%i fhe §ls?°r%lo o?/fl rrltlglggn pr Op%l’t I es

and di sper sab&@hﬁmaﬁnmlsarsegehﬁaﬁwdspeﬂda@wponnemjs&am AStehempodtigés are
descri bed NUITEr OUS &ebl i cations_including D eter Kl amann,

"Lubricants %fﬁheﬂéllsa’fl‘é‘@as I’F%‘}Sﬂﬁtwm €schem e Grbh (1984) pp

Loz us- H F'esvcos”tt%;@%u&tff%%gnﬁ%wo%%ﬁ el e BRenfilht Rt g o
Dat a Corls. (viScosity apith®derhgératuld idMaidddnsCib redubdtheCafbnt of theAHeféahe/%

Recent Devel opnents”, Noyes Data Cor p. (1978) pp 139-164; and M
viscosity as the temperature is lowered, or both. Thus, a viscosity improver

ameliorates the change of viscosity of an oil containing it with changes in
temperature. The fluidity characteristics of the oil are improved.

Viscosity improvers are usually polymeric materials and are often referred to

20  as viscosity index improvers.

Dispersants are also well-known in the lubricating art. Dispersants are
employed in lubricants to keep impurities, particularly those formed during
operation of mechanical devices such as internal combustion engines, automatic
transmissions, etc. in suspension rather than allowing them to deposit as sludge or

25  other deposits on the surfaces of lubricated parts.

Multifunctional additives that provide both viscosity improving properties
and dispersant properties are likewise known in the art. Such products are described
in nuxtierous publications including Dieter Klamann, “Lubricants and Related
Products”, Verlag Chemie Gmbh (1984), pp 185-193; C. V. Smalheer and R. K.

30 Smith “Lubricant Additives”, Lezius-Hiles Co. (1967); M. W. Ranney, “Lubricant
Additives”, Noyes Data Corp. (1973), pp 92-145, M. W. Ramney, “Lubricant
Additives, Recent Developments”, Noyes Data Corp. (1978), pp 139-164; and M.



- 2- -W Ranney, "Synthetic Ols and Additives for Lubricants”, Noyes

Dat a Corp. (1980), pp 96-166. Each of these publications is hereby
expressly incorporated herein by reference.

Di spersant-viscosity inprovers are generally prepared by functionalizing,
5 i.e., adding polar groups, to a hydrocarbon pol ynmer backbone.

Hayashi, et al, US. 4,670,173 rel ates t+8-conpositions suitable for use as
di sper sant - v{ LY LAprovers.J.made reactin n_acyl atin eactjon
product whi cwcﬁﬂney’i sg?rg‘ﬁ?ﬂacd ?@a?ﬁpﬂa’eﬁ fﬁ&&r@&@ﬂ%ﬁle S cR2Boh8 ner
and an al phag198e), p 96-166.0! Féch "fCfhbdey ptliliatisisAsChlert Qg}&;i i ence
of free-rad?%:al_e)it 2)Ipt | ators, then 10 Ir)eacti ng the a@?l | r?gfnpl)é%g%dg%t@% th a
primary am nkereindyspieiencal |y with a pol yam ne and a nono-functi onal

aci d. .Chugllﬁ et al,.US 5,035,821 relates toQ _viscosity, index
i npr over - di sper s aiSEETSAMt-VISCOgHY, improyersy ategeneally p dyubynstignaliging,

et hyl ene scopad V@i | | nsat urated carboxylic
aci d noi eties,ya po f%ﬁ‘g@#a%!anha’d%om%aﬂ%?m%&%&%#hary am no groups or
pol yol and a hi ghHéyaskif iepaB| U.Sy 46700 76 helateshodsanmysitions suitable Sobokd byt ed

di carboxylic_acid or, anhydri de. . Van Zon et al, U.S. 5,049,294,
rel ates to dHSRSETAREKSCOSILY ilmprayesmade bygacting an acylating reaeiéon prgduct which

ot or - shaped Boj el B GRAHBRY ! FRPhemalie, Bl SPmsioaid #h B i B0
chai n_ al kaneplefitisdliyt uhQAurERE DRAYEHt Cind el pRichodi bl fReeGhikall iﬁiﬂat@s‘?(r)tfllrham ne
y

containing 1 to 8 nitrogen atons and/or with an al kane po avi ng
at | eastlOt woeasiiag dhs/aqylasing presuct with a pringary anénepanelf aptiorailypwithl a polytaene of .

Bl och et al, U. S 4,%]97 104‘}11 .relates to oil soluble viscosity inproving

et hyl ene copaﬁ‘#ffr{ﬁ?%o' ghonaliagit grafted with ethyl enical Iy unsaturated

carboxylic 25 aqimgitel] o8 3,098 Eéiatgé"td"i’rﬁ:bw 1A%t %Pfo‘g‘rgr-@i%%éﬂn?

primary amine groups and a carboxyl1c aci onponen pre% or med
reaction progmpriseherfetife reaction productSudf einr ethyidneatopdlyrer 4r&fted #ath

describes oil.-sol.ubl e viscosjty inproving . . et hyl ene copol yners reacted
or grafted ﬁ@)ﬁ%‘fﬂi@p{gﬁ%ﬁ}m ify agidaBoietiesy 8 pplyamine having twp gromerd es and
react ed qwi t [ i ..am ne .30 LOou nd a
Coact oCi8" bRy SRS ARV A g TR, RELARN Boleorls 196RER, P

substituted dicarboxylic acid or anhydride.

Van Zon et al, U.S. 5,049,294, relates to dispersant/VI improvers produced
by reacting an alphabeta—unsaturated carboxylic acid with a selectively
hydrogenated star-shaped polymer then reacting the product so formed with a long

20  chain alkane—substitt_ltzd carboxylic acid and with a C, to C4 amine containing 1 to 8
nitrogen atoms and/or with an alkane polyol having at least two hydroxy groups or
with the preformed product thereof.

Bloch et al, US. 4,517,104, relates to oil soluble viscosity improving
ethylene copolymers reacted or grafted with ethylenically unsaturated carboxylic

25  acid moieties then with polyamines having two or more primary amine groups and a
carboxylic acid component or the preformed reaction product thereof.

Gutierrez et al, U.S. 4,632,769, describes oil-soluble viscosity improving
ethylene copolymers reacted or grafted with ethylenically unsaturated carboxylic
acid moieties and reacted with polyamines having two or more primary amine

30  groups and a C,, to Cyq olefin carboxylic acid component.



- 3- Lange, et al, U S 5,512,192 teach dispersant viscosity

| mprovers for | ubricating oil conpositions conprising a vinyl
substituted aromatic-aliphatic conj ugat ed di ene bl ock copol yner
grafted with an ethyl enically unsaturated carboxylic acid reacted

with at | east one pol yester containing at |east one 5 condensabl e
hydr oxy group and at | east one pol yam né-havi ng at | east one

condensabl e primary or sec y ] roup,,.and optionall at | east one
hydr ocar byl substpf‘ﬁﬁeedetcﬁﬁglg%l?’Srérggﬁgtﬁ?&‘amaﬁsﬂemmﬂ Provers| fige,
U.S. 5,540,8§M%%i j rsmeSht ¥inb I RueMBEEd | i _alinhati
| ubricating oil co gg???%ﬁgﬁﬁgﬁﬁbgwﬁehrggwon prtg‘(izluﬁ)mg?c Eﬂé hagr? oi |
sol ubl e 10 eérjygatet-dieneh dlavke copolypmpn| grafted Woith eamn ethydenidafilya undatiratedi s
sel ected fromthe group consisting of C3-[err] al pha olefins, said
ggl %(r)rgrt havibﬁﬁb@‘mn‘g@ﬂ ﬁ?&?ﬁg@%%c}ﬁﬂ%r(’?}e polygeich Hon g n# #%?n%gut

) a enl Y . U
car boxyl ?5(: a%Sﬁ e%%%ku(r?l&ﬁq%{ga#l%gg%d;ta?\%%hélj}eegjp W h hg}/mgegt;%agf;lgotng

pol yester  condefisdbl Priffrator Sstdhdaycainod ersupblaad hystionulty, 8f dekist oned at
| east one pol yam ne having 15 at |east one condensable primary or

secondary anhydoegrbylsubsgitated parbexidid agidier gnbxdudesne hydr ocar byl

substituted carboxylic , d ydyi de. . . _Fach .of these_.patents
i's hereby express gehc%orﬁgi@ erJé’F‘ﬁ"enr?ﬁ figf’%lisﬁcé’.ls_c‘)s’ IMProvers

addi tional diybgcRafiy 68 oRIPSSILONWHBH bie- 1B rr@&‘ii%n%ﬂdﬁdt %?S(a?aﬁ! oil soluble
particularly viscosity inprovers and di spersants, the discl osures of the

f ol | owi N 20ethylené-alplta 8lefinampplytren tveherrie thenalphapolefin éxiseleetedi frorh the gfompence:

2,973, 344 . .3,488, 049 3,799, 877 . 3,278,550
3 513 095  consisting @%é?m@lpha olefins; said polymes hayipgasgumber average @6036@395

3 556 goq  “elett suging fomabbbe 3680 10 aboy: 0680 fiked with an JeiRiHY

3,637,610  unsaturatdd &3BoxyHS acid or functional derivative AdfeoBIdith at least Sndpolydt
4,051, 048 o 3, 445, 389 3, 687, 849 4,234,435
Many such adeqmuiginiag ableast ppeeendensabledydraxybigorp mnd 8t lsast pne polyamine daviag f or

exanpl e, aci e . | act.ones.. and ot hers.. Specifi xanpl es
of P e el e o s BB B B50uB Pt eaft g
preparing  hydrocarbyl substituted carboxylic acid or anhydride.

Each of these patents is hereby expressly incorporated herein by reference.

For additional disclosures concerning multi-purpose additives and
particularly viscosity improvers and dispersants, the disclosures of the following

20  United States patents are incorporated herein by reference:

2,973,344 3,488,049 3,799,877
3,278,550 3,513,095 3,842,010
3,311,558 3,563,960 3,864,098
3,312,619 3,598,738 3,864,268
3,326,804 3,615,288 3,879,304
3,403,011 3,637,610 4,033,889
3,404,091 3,652,239 4,051,048
3,445,389 3,687,849 4,234,435

Many such additives are frequently derived from carboxylic reactants, for
example, acids, esters, anhydrides, lactones, and others. Specific examples of

commonly used carboxylic compounds used as intermediates for preparing



-4- | ubricating oil additives include al kyl-and al kenyl substituted

succinic acids and anhydri des, polyolefin substituted carboxylic
acids, aromatic acids, such as salicylic aci ds, and ot hers.
II'lustrative carboxylic conpounds are described in Meinhardt, et al ,
US 4, 234, 435; Norman et al, US 3,172,892; LeSuer et al, US 3,454,607, and
5 Rense, US 3, 215, 707. Marg-car boxylic internedi ates used in
the preparatjon of |ubricating oil addj tives _contain chlorine. Wile
the anount o %s U ﬁ@é'eﬁﬂnqlgdeoﬂczh%ﬁl}@%y vabytituted sugeiiq agidp@pd of

the total wej ngﬁh I I
carried over | 1dn8%hggﬁ eghxy e tgﬁe‘rgar\l/)é%ﬁ L“%M %gsﬁre a§§a11cyhc
addi tive. Foscids, h8d otheds. [Hastrative cABERYIR. conisdunds ag &smwdariﬁmteﬁhmﬂeaaons
the industry has been maki ng efforts to reduce or to elimnate

chlorine fro#h &Eﬁﬂﬂﬁ@é@idﬁmd tloUSudd 73892:.ubeSusn et al, US 345461, and

additive ord| ngly, it is desirable to provide |ow chlorine
or chlorine BF@«S’US:J'ZI(?% vatives for use as additives in lubricants. 15

A further object ManyQafBdRyiiélGnlRrRERRSE Bsdd in Qﬁ@ﬁ?éphﬂﬁoﬁmuﬁﬁééﬁdgvﬁﬁ

O her objects will ih part be obvious in view of "this disclosure and wl|
in par ta@ﬂw&amoﬂanmlﬂm'mee While the amount of chlorine present is often BhlyMWery OF THE
| NVENTI ON to, th resent jnventi osi tion of

matter suitafipall ﬁmowa'sef %r gwalgatg éﬁ%%mdg%sw %? 3@? ueply is
l'ubricating éy&le&svaoiﬁt& 1R GirBoRRE d?xi?atf‘)%ewhlch is ﬁ@ﬁ&h'a%np d Rbr a

reactants conpris l'east one ol efinica

unsat ur ax0ed wwtyooﬂrdamxsphicmg h@\ﬂolﬁgleMae fréasons, the indugiynbas b&m mﬂang

20, 000 to about 500, 000, when the s not a star g and
up to about Qﬁ@tsd@akd%pémlanmm. glwme m@tbhm@emfonésezesl E@ﬁn}/rrer is

a star pol yng (B) at | east one, carboxylic reactant
sel ected fromi?lﬁe group consi sting of conpounds of the formula J[err]

wherei n each of RAgédriingR¢ iR iST ddsirkblel firgRevVIdE NMoky chilopine 2o IR Bék
group, Rerr] is a 30 di val ent hydr ocar byl ene group, and nis 0 or 1, and
reactive soudarwetivésdforuge;as additives in lubricants.
15 A further object is to provide processes for preparing such additives.
Other objects will in part be obvious in view of this disclosure and will in

part appear hereinafter.
SUMMARY OF THE INVENTION

According to the present invention a composition of matter suitable for use
20 as a dispersant-viscosity improver for lubricating oil compositions comprises the

reaction product of reactants comprising:

(A) atleast one olefinically unsaturated hydrocarbon polymer having M,
ranging from about 20,000 to about 500,000, when the polymer is not a star
p.olymer, and up to about GPC peak molecular weight of 4,000,000 when the

25 polymer is a star polymer, with
(B) at least one carboxylic reactant selected from the group consisting of
compounds of the formula
R’C(O)R"),C(O)OR’ av)
wherein each of R® and R’ is independently H or a hydrocarbyl group, R'is a
30 divalent hydrocarbylene group, and n is 0 or 1, and reactive sources thereof;



- 5- wherein (A) and (B) are first reacted to forman internediate,
then reacting said I nternmedi ate with (O at | east one
of amoni a or a hydrazine or an am ne characterized by t he presence
wWithin its structure of at |east one condensable HN group and 5
optionally, (D) at least one of a hydrocarbyl substituted
carboxylic acid, |actone, anhydri dé;- and ester thereof

ot ei .t o VArFEE (3, 88, 03Fsebriest e bRl W b, thom yealiig BAE .

mean t hat thmt@meaﬁaxeheitﬁ\g descri bed has predom nantly hydr ocar bon char acter
within the context of this invention. These include groups that are purely
hydr ocar bon (@n nattleast one phammonia; orea/ mmlmaremmn@aghm iped by

hydr ogen. al sQ..i. NG s._cont |n I tuents

a%/oms whi ch @% %¥m§t ?“5 % %?‘%E%oﬁa‘ﬂtlf*ﬁ one €0 arpon: AP a@?%r of
the groug Syafbnalstituents may include hal o-, al koxy-, 15 nitro-, etc.
These groups al so may contain hetero atons. Suitable hetero atoms will be
apparent to those(I¥ki | dteldastronehef arktydeovdrtiyhsubstisuted carboxylip lagid, dadténe;
nitrogen and ., oxygen. efore, while remaining predom nantly

hydr ocar bon MYGH%&B ?rﬁ?ﬁ the context of this invention, these
groups nmay cont ai 5 ain or ring
ot herw se conpose 18t adversely

affect reactivity 9 ﬁauae%% t@ét&?s pﬁ Bs ‘ lﬂft“l}gﬁﬁocﬁﬁgﬂt I on.

In general, no more b three mon- ocar on S bstlt hetero
atonms, a0d prasédrraédnythiahergionp bbitg demxbe&nhhi hﬂo:ﬂhﬁﬁﬁjﬂhydrwaﬂﬁﬂﬁihﬁraﬂ:ﬁr car bon
atons in t he hydrocarbaon or hydrocarbon based groups.

preferably, m@ngh%@@scxa@%thwamon eseigaindscgre r?hatrﬁrermverdvélydmﬁgbon s,
The. expr ess: driebrece by fef coftB el Al b b Tho oy abRee o
herein. Vi scaghpsy chitsiing! SulRBuenBi 61 GRimsWHAH doNHbC alidrNhet B@d@iﬂﬁfaﬁ@ of
change in viscosity within a given tenperature range. hi gh
signifies arhysrdcattontchafasier af theagroup. Such|sabstitesngs way lincludeaie, alkoyy-scosity
with t enRer 4 Titto- -, etc. These groups also may contain hetero atoms. Suitable hetero atoms will be

apparent to those skilled in the art and include, for example, sulfur, nitrogen and

oxygen. Therefore, while remaining predominantly hydrocarbon in character within

the context of this invention, these groups may contain atoms other than carbon

present in a chain or ring otherwise composed of carbon atoms provided that they do

20  not adversely affect reactivity or utility of the process or products of this invention..
In general, no more than about three non-hydrocarbon substituents or hetero

atoms, and preferably no more than one, will be present for every 10 carbon atoms in

the hydrocarbon or hydrocarbon based groups. Most preferably, the groups are purely

hydrocarbon in nature, that is, they are essentially free of atoms other than carbon and

25  hydrogen.
The expression viscosity index (often abbreviated VI), is frequently used

herein. Viscosity index is an empirical number indicating the degree of change in -

viscosity within a given temperature range. A high VI signifies an oil that displays a

relatively small change in viscosity with temperature.



- 6- Thr oughout the specification and clains the expression oil

sol ubl e or di spersible is used. By oil soluble or dispersible is
meant that an anount needed to provi de the desired | evel of activity
or performance can be incorporated by being di ssol ved, dispersed or

suspended in an oil of lubricating viscosity. Usually, this 5 means t hat
at | east about 0.001% by wei ght of the waterial can be incorporat ed into a

| ubricating oil. her ds SIO f. th te ol d

di spersi bl e, ﬁ’%@’l"“@&f‘ Cg”r}glfs Gﬁ &gé‘t%eﬁf
4,320,019 Wmfﬂ&rme%%asawoﬂ soluble'o?‘?ﬁ’sfp@&ﬂﬂé ﬁsdméﬁ{t%aﬂ aﬂ)ﬁﬂoﬁhﬁh@&@@t& or
reI evant teachings in this regard. The expression "lower" is

gsed t Br oughmmde e dmdflﬁwtof @ntivdtydor periformangs caip be mmeptarated diynbeing
eiéfre'ssfyvf” oot dishorisd, s BPEOR o8 Rt G dlishing ?ﬁsﬁ”"tﬁo ¢ fhis, 7

b b
ctoma, 5 S Thet BPchueabbiEN o019 BPURichl B8 malth B LA b ioBiprata oo

As used her dubricatihg cﬁk]d?oeseslﬁirﬂmr pﬁﬂcysxmn of ﬁietesrnkmmsblmrmdoﬂlspérklbleypes
i.e., 15 honppol yners and copol yners. The term honmopol ﬁwé refers to
si

pol ymers derhagticplarty Stﬁbﬁnﬂ’é%%%ﬂ?naﬁ@y%e%@ﬁbﬁézo@l S (%HS Yrer s

are defined nDnonerlc speci es.
The hydr Owgﬁ&qﬁ%}e@k&ﬁ{%ﬁa%gﬂﬁﬁlgﬁi 0 gg@ﬁ?%gperggrased pol ymer,

usual 'y one havi nphelexprdtbioh wag,euswltmugmuw grtificAddnednd] dlaibg! Ween
about 20, 000 20 and about 500, 000, often from about 20,000 to about
300, 000.10NVb|used) hareiméd gmcsb@fvmous grovps, ﬂwpmeasbmﬁlpwmi/mrm@néeddemhqsm ned

Ik t descr i bed terat
o7 ocedur e BRI R SUERESho EOPLSxues APt B dhSie 547 ot o,

chr omat ogr apjiym¢, Gl of’réﬁ,i@ ik OMWAn 3SErEuER PR 010 Rarbbh BRHSOTT aphy) and

vapor phase osrmnetry (VPO) These and ot’her procedures are described in 25
nuner ous pulAlc ] P. er Fl ory, "Principles of

Pol ymer Chem st ry ” Cornel | UnlverSJ ty Press pter VI, PP
266- 316, used-hegein. Sho FRELIOR, p%)armeﬁt!ieffaﬂmé RO aﬁ » B ence”

F. A Boygy af&ﬁlopolymgs bhd Mrﬂ&‘s. el Eeﬁflshom%%@ﬂ%gr(‘re@fseéspowzﬁgrg JderiPB

296- 312, "an
from essentially one monomeric species; copolymers are defined herein as being

derived from 2 or more monomeric species.

The hydrocarbon polymer is an essentially hydrocarbon based polymer,

usually one having a number average molecular weight (M ,) between about 20,000
20  and about 500,000, often from about 20,000 to about 300,000. Molecular weights of
the hydrocarbon polymer are determined using well known methods described in the
literature. Examples of procedures for determining the molecular weights are gel
permeation chromatography (GPC) (also known as size-exclusion chromatography)
and vapor phase osmometry (VPO). These and other procedures are described in
25 pumerous publications including:
P.J. Flory, “Principles of Polymer Chemistry”, Cornell University Press
(1953), Chapter VI, pp 266-316,
“Macromolecules, an Introduction to Polymer Science”, F.A. Bovey and
F.H. Winslow, Editors, Academic Press (1979), pp 296-312, and



-7- WW Yau, J.J. Kirkland and D.D. Bly, "Mdem Size

Excl usion Liquid Chr omat ogr aphy"”, John WIley and Sons, New York,
1979. Unl ess ot herw se indicated, GPC nol ecul ar wei ghts
referred to herein are pol ystyrene equi val ent weights, i.e., are

. mol ecul ar wei ghts determ ned enploying 5 pol ystyrene st andar ds.
A neasurenent which is conpl errent ary to-&-polyner's nol ecular weight is

Low ! ot scul B Wi . Aot and 48D, B Mok 1€ BRI I ©

i nvention prehRmidofaphy” JohHWﬂeﬁaﬂH%dns'N&’@’Y& k, ot o 20 dg/mn., nore
preferably 0.1 to 10 dg/m hese publications are hereby

i ncor por at ed by rEhbszemerlse mdadm&dar(ﬁPC molecldaxswle@tsrmé?ermdntoahman arber ei n

relating to the deternmnation of nolecul ar wej en the
ot TGRS STRIHENelEbis ea i Molei isislts defemmipgg sspploving

r educed tﬁﬁ%'ﬂﬂﬁ in the art. Such techni ques include rrechanl cal
sheari ng the pol yrner enploying masticators, ball mlls, roll

mlls, extruders Anfledstienenk®hichSs comislefh@htaretood pbllyﬁreﬁ'almabaﬂdrlw@gmrxs
degrad| ng techni ques are al so useful and are_ known. Detail s of

numer ous pr obedmeltindes (ASRMEP-H$8)o Pylmegs of bighi mpelt m@xweserayyémse &g

which is her e|n eren f or | evant di sures
[ nI this rega g?écﬁlarc%%gxéﬂ%ﬁ%c Fsé‘c rp° esQF? ﬁ%‘”} Wﬁfe&}’ Y t he
subsequent shfam mdlaRidex bFupio 200 @y/min., m@@'ﬂt@ﬁf&bly?@ltowdg/mm The pol yrrer

may contain aliphatic, aromatic or cycl oal’i phatic conponents,

m xt ur esl® her eof . Thﬁﬁenpllbi@amnsymﬁ hesebar @mrmathdohytw&rmoﬁ@r gelevmt may

cont ai n subs tial un of. ol tura I on far in

excess of tH fq W%dltg ﬁéﬁg ‘é’?‘nf’f’ﬁ‘ﬂ Srrrer may be
bj ected to hydr u to

subj ected to hydreggenakd ﬁialecular vﬁei%{%@'ugoaﬁh& ﬁ@&g& tBBnldeﬁéh, ft%%)??lem .

such an extent that the resulting rogenat ed pol ynmer has
unsat ur at i on;edmdéagitmhni@eshlmaimnhmtmsmmmsmcludcmchand'xbshdanngls in

Lhan” 193 o ei¥bt FORGHE SHISGHE TAESGHFFR Johcman Tl M%@#ﬁ&? e
DOLYTEY 15, QB el o (RRASAIL Mo OB XEPERRL
hydr ogenat i dDetails of Surierous ProcedutEnfis tshyaing ﬂiﬁlﬁhﬁ@%@tgﬁfén in U.S. 5,348,673
which is hereby incorporated herein by reference for relevant disclosures in this regard.
Reducing molecular weight also tends to improve the subsequent shear stability of the
polymer.
20 The polymer may contain aliphatic, aromatic or cycloaliphatic components,
or mixtures thereof. When the polymer is prepared from the monomers, it may
contain substantial amounts of olefinic unsaturation, oftentimes far in excess of that
which is desired for this invention. The polymer may be subjected to hydrogenation
to reduce the amount of unmsaturation to such an extent that the resulting
25  hydrogepated polymer has olefinic unsaturation, based on the total number of carbon
to carbon bonds in the polymer, of less than 5%, frequently less than 2%, often no
more than 1% olefinic unsaturation. As noted hereinabove, the hydrocarbon polymer
is olefinically unsaturated. Accordingly, the polymer contains one or more olefinic
double bonds. When the polymer is subjected to hydrogenation, it is not
30 exhaustively hydrogenated.



- 8- Typically, from about 90 to about 99.9% of carbon to
carbon bonds in the pol ynmer are saturated. Aromatic
unsaturation is not considered olefinic unsaturation within the

context of this invention. Dependi ng on hydrogenation conditions, up to
about 20% 5 of aromatic groups may be hydrogenated; however, typically

no nore than about 5% usually | es§8-than 1% of aromatic bonds are
hydr ogenat ed. M Q n st ant i ne of the arpnati.c bonds
are hydr ogenat ed.sfypléa&@’ from ab"“??ﬂﬁ% ?V, 9:5(%% qr}ﬁcgreboqne [ ?ﬁre%oﬁ ﬁ?}“%r’fg:ﬁ%r at ed
pol yner contpiyiferaite Satiraftde Of from1l to about 9000 ol efinic double

bonds, nore often from about 1 to about 100 10 ol efinic doubl e bonds, even
more often from ahwmatit, uisetaptiont isyn® ¢ansileradt ole€inicupngaturation withithdhe 50

ol efinic doubl e bopds per nol ecul e _base n the M[err] of the, pol r. In
anot her enbc?ﬂf‘m?f'%ﬁsﬂg"%‘ﬁ’ﬁ’f‘ai endipg P ?‘ygqogPWE B@B%’%S’HB%*‘P&‘ Z§ but
every 20 : n@aﬂp . 0 RS L1

anot her gnb(;) iarrr%lﬁ%'ﬁ@?ﬁ)felﬁg Hﬁ} er&gg%?r oh%ggfz'y%’eﬁ‘%w(%oﬁt al nghag[)'aobéﬁl{ 1 nole
of ol efi ni c dpubsullyoless thar 18 exfyarotatic oddd dre BdréiBated.omiMostasfienyni t s

on Merr] basjs, often, about 1 nple of olefinic doubl e bonds per
1,000 to 40 subgantiadlyinengatthe grgmaticionds arefydiogenated.- Thus, for exanpl e,

in this enbodi ne I 0 . = d at aj out 2
to about 80 ol ef ﬁw%gugﬁ{%o‘ﬁaé%gég“n%a{e{‘g%‘?g%wéén""%orﬁ 3u{rgé??€ about
20 doulfrgzn D aB dBowe00Td]eRRiL G_oulbla bads, ané b&en dedﬁ_i Mtto dbbat 100

hydr ocar bon polymer 20 (A) contains about 1 nole of ol efinic double bond

for abodf ewisfinigdoublebawls, eGo more often from abowh d sfrequienty 3ito Rbgusr1O] uptesi s.
One nol e of ol efinic double bonds is an Avogadros — nhunber of carbon to

car bon doublabowoHtiglefinic double bonds |par motsiculerbadedean i e noE thet padymgnr brar bon
olymer is at Jeast,one ojl sol ubl r.di spersi.bl e ho | yner,,.or

(I? opgl yner s@%@%ﬁ“’??@fﬂeﬂné‘&b PORIHOE Bﬁ(gft?t&ﬁﬁmﬁgigu&sfb:@g for z;g%%?eyery % _

pol yners of #e8%8F about every 70 to 7080 cﬁﬂﬁg!sa}f@iﬁ&slnogtﬂp U HEAERBbHnEME TheM t h

vinyl substituted aromatic conpounds;
hydrocarbon polymer (A) contains about 1 mole of olefinic double bonds for every

15 4,000 to 20,000 atomic mass units on —I\Zn basis, often, about 1 mole of olefinic
double bonds per 1,000 to 40,000 atomic mass units on I\_/I,, basis. Thus, for

example, in this embodiment a polymer of M , = 80,000 would contain from about 2
to about 80 olefinic double bonds per molecule, often from about 4 to about 20
double bonds per molecule. In yet another embodiment, the hydrocarbon polymer
20 (A) contains about 1 mole of olefinic double bond for about every 300 to 100,000

atomic mass units on M »basis. One mole of olefinic double bonds is an Avogadros
number of carbon to carbon double bonds.
In preferred embodiments, the hydrocarbon polymer is at least one oil
soluble or dispersible homopolymer or copolymer selected from the group consisting
25 of |
(1) polymers of dienes;
(2) copolymers of conjugated dienes with vinyl substituted aromatic

compounds;



- 9- (3) polyners of olefins, especially al pha-olefins having

from2 to about 28 car bon at ons; (4) olefin-diene

copol ynmers; and (5) star polymers. 5 These preferred
pol yners are described in greater detail hereinbel ow (1) Polyners of
Di enes The hydrocarbon pol yner may be a honopol yner or

copol yner of one or nmore dienes. ™9 di enes may be conjugated such as
i soprene, butadi e and L peryl eng of ,non-conj ugat ed h.as, 14
hexadi ene, et hyl i@zn%(ﬁWﬁoqfnoé%gg’ ﬁﬁ?ﬁ'ﬁ)iﬁjpha" E‘?’%’ﬁ%@ﬂ’g @?ﬂvl ﬁ)ﬁbout X

cycl ohexene, cagitsh fday.Cl opent adi ene. Pol yners of conj ugat ed di enes are

preferred. Such polynmers are conveniently prepared via free radical and
ani oni ¢ pol yrer i Z4) | defin-dideeicopeymespandsi on t echni ques are commonl y

enpl oyed for free radical polynerization. As not ed
her ei nabove, usef@ %%rlwgrs‘nave Merr] ranging fromabout 20,000 15 to
about 50@, 000. MofesOblfdredyPfiit dég%{b%d‘?ﬁgi*éﬁie?& n ranging
from about 50,50 Oto Lat?))out ?50,0 : i eseld[\)atl)'l yners nmay
be and of t edlar ®o £Di to reduce the anount of ol efinic
unsaturation present_in the polynmer. They are not exhaustively

hydr ogenat ed. The hydrocarban pplpgenmay 3¢ 3 Somppelymst ob spPIlYRET oL RS 6Yi ng

catal ytic d t t] 0 ' yi.n -und hi gh
reasur e andite Spnss, A, nd mel 60 Loffigned et e Mhoth¥hl, BRI B [ 00
in the chenipgdrylefd ofPnbaiconfegdted] sud & al4s Bexadivhel etBililient Shorbornende kinyk nown
to those skilled in the art. Ext ensi ve di scussi ons of diene

pol yrrer d0appethornane; Hevinginexelohepengi andfdicyclopematiener Pelymsrc of sonjugated

Engi neeri ng",. Vol une 550- 586 and Vol une 499- 53 25.

W ?ey- | nt e?sd(’f‘?n&ﬁ(%e W%@?psw% B%lyglleg %rcgﬁf%?’glyéggﬁ’?e‘??{@o%ffopgfcéh%r ei n
by ref %ﬂ)ﬂfce%cflﬁheﬁ&'t@ﬂ hnidh&C IFRRUEIBS tdchnigiésSart 88ARnly eirréployed for The

pol ymers i ncl ude 'honopol yners and copol yners of" conj ugat ed "di en€s
i ncl udi ng pdtegmatical pblymegizatioanes of the fornul a
-10-

As noted hereinabove, useful polymers have M , ranging from about 20,000

15  to about 500,000. More often, useful polymers of this type have M , ranging from
about 50,000 to about 150,000.
These polymers may be and often are hydrogenated to reduce the amount of
olefinic unsaturation present in the polymer. They are not exhaustively hydrogenated.
Hydrogenation is often accomplished employing catalytic methods. Catalytic
20 techniques employing hydrogen under high pressure and at elevated temperature are
well-known to those skilled in the chemical art. Other methods are also useful and are
well known to those skilled in the art.
Extensive discussions of diene polymers appear in the “Encyclopedia of
Polymer Science and Engineering”, Volume 2, pp 550-586 and Volume 8, pp 499-532,
25  Wiley-Interscience (1986), which are hereby expressly incorporated herein by
reference for relevant disclosures in this regard.
The polymers include homopolymers and copolymers of conjugated dienes

including polymers of 1,3-dienes of the formula



[err] wherein each substituent denoted by Rlerr] or Rwith a

nuneri cal subscript, is I ndependent|y hydrogen or hydrocarbon based,
wher ei n hydrocarbon based is as defi ned herei nabove. Preferably at

| east one substituent is H Normally, the total 5 carbon content of the
diene will not exceed 20 carbons. Preferred dienes for preparation of
t he polyner are piperylene, isoprene, 2-30di nethyl -1, 3-but adi ene,

chl oroprene and 1, 3- but adi ene. Sui t ahl e honopol yners of

conj ugat ed di enes are describeaﬁ\gpd hgds fop''4 their preparation are
given in nunmerous U S. patents, ingiu n,gd.gq;‘l/ol | owi ng: 10

3,547, 821 R \§R835,053

3,959, 161 37965, 019

4,085,055 1 . . 1.1 7 ., . As a
specific ex a‘ﬁnpﬁr%l? fjmg s%gg?&éifn?tg%ct%&t%re Rp r“iig'alaa?'l"%‘%n%ﬁ' subscript, is
hydr ogenat edndspexdentiydhRi?égen b hpditd¥Bon BusHdP Whercid BYdREAHOHBHREd Was 1, 4-

pol yi soprene becomes an alternating copol ymer of ethylene and propyl ene.
Copol yrer s dlefioerh henginabavedi Breferably aut feashonceshibstituemtt indd.o Normaly cthajtoght ed 20

0 0% R tsBthopriaon O Biel fient S po o 20, Sbe. PSS e B L o
Pat ent s préfRSAidnb 6 Hed PEIyRRR Ury PrpetyRAL) ﬁ@ﬁéﬁégz%‘&%g&ggﬁ@%ﬁ%&&ﬁ?‘

3,965, 019
4,085, 055 chloroprene and 1,3-butadiene. 4,1 16,917 For exanpl e,
U S. Patent 4,073,737 describes the preparation and hydrogenati on of

but adi ene- i sopr ersiiablshopapolymers of cquiygatsddieysswre describerhang methodsifer e s
i th Vinyl ' P ! . . di t, th
\rllmydr oc;%on%b%fé‘lﬁé&ﬁg" é%%%’%’: 1§r’%§ F%gg?%gﬂ S/T p\:é%n-ts’ mdudl%%@‘se;}{l}ﬁ%‘tgggpalr gerrgt I C _e

conpoundgand a conj ugated di ene. The 3/547g21substit uted
3,835,053
3,959,161
3,965,019
4,085,055
15 4,116,917

As a specific example, U.S. 3,959,161 teaches the preparation of

hydrogenated polybutadiene. In another example, upon hydrogenation, 1.4-
polyisoprene becomes an alternating copolymer of ethylene and propylene.
Copolymers of conjugated dienes are prepared from two or more conjugated
20  dienes. Useful dienes are the same as those described in the preparation of
bomopolymers of conjugated dienes hereinabove. The following U.S. Patents
describe diene copolymers and methods for preparing them:

3,965,019
4,073,737
25 4,085,055
4,116,917

For example, U.S. Patent 4,073,737 describes the preparation and hydrogenation of
butadiene-isoprene copolymers.
2 lym: jugated Di ith Vinyl itute atic Com:

| 30 ' In one embodiment, the hydrocarbon polymer is a copolymer of a vinyl-
substituted aromatic compound and a conjugated diene. The vinyl substituted



aromatics generally contain from8 to about 20 carbons, preferably from$8
to 12 carbon atons and nost preferably, 8 or 9 carbon atons.
Exanpl es of vinyl substituted aromatics include vinyl anthracenes, vinyl
napht hal enes and vinyl benzenes (styrenic conpounds). Styrenic conpounds
are 5 preferred, exanples being styrene, al pha-nethystyrene,

ort ho-net hyl styrene, neta- nmet hyl _gtiyr ene, para-nethyl styrene,

para-tertiary-butylstyrene .t styrene bej referred.

The conj ugat‘%‘&‘nﬁﬁ‘ n%eggﬁ?@ﬁe‘?”&%‘?/ é?/é ?r%’ﬁ“ﬁbg%aﬁbé’g&t&f%'%bé}’buﬁ“as[@nyand

preferably fdafonthtdis SdRbfiGRefeiablE 8 JE9FI0R a@im$ 0N ugat ed di enes incl ude

10 piperylene, 2,3-dinethyl-1, 3-butadi ene, chloroprene, isoprene and

1, 3-but adi ene,  Exampl¢shof syl enbstituigd larGmiaticsaiticlnde tinylngnthraceneasy vinyl y
usef ul..

preferred. M xtures of sugh conjugat ed di en e

The vi nyl s bhiialsnesand SiAl benzeaf WNTOBE CRBOBIMI PTG PRSI AP | y | n
t he ra aegtgmh 0 t % Laht I _40% to
about 60‘% b£} %rgﬁgd’mel g %ﬁg%ﬁf a igﬁ%@%—%@%ﬁggﬁﬂ% rg]l%e%éﬁggn. errllt@’bl(;h thesoe
copol yner s imsethylpstgsehé, ypariimethyl styrend, pagstettiarpbatyistitens, twitlastuweneSbéingy

wei ght, preferably about 40%to about 60% by wei ght. The
pol yners, armeﬁeﬂ'e%articul ar, styrene-diene copolyners, can be random

I bl | . | chynlncl
20" ndom bl ook DiseRkeld difhes dshFaul Bive b £RuaRy J0 Wbt AR ©
CONMDNONErS  preferablye ffoa AP 6 cAboflCabhy. ' BRARPIEYef 8érjanded didhes aclage ymer
chain with no significant bl ocki ng of honopol ynmer of either nononer.

Regul ar 181 ogiiperplent,y 28 rdimethyi-1 Sdlsdadiene, chipropriens; isopuene |andu k3ehutadiene,
relatively |l ong.chains of I r. of one.type af noner. ar.e
i tor nat el y VI SRS S fod YO Ase Peing PR bLPy ey MBPHE f 9eh
honopol yner Qhiughel Qfhned ¥RQs&yl mononer . Random bl ock copol yners are those
in whi ch "a~l arger nunber of relatively short segnments of honopol yrer

of one type of  The vimylenbstitated eronsetie conteht ofethedei copblynehwisttysiea]lyeintthe of

honopol ynmer of anot her nononer.. ) The random _reqgul ar bl ock
and random Hﬁﬂﬁﬂ@fﬁgf)‘}‘r@r"é tq,akayt /8% Iy weight, praferghly aout ‘f%g t%ébqqt%é% by or

they maysbe vpééﬁti ai'ﬂeyalﬂﬂmﬁ'é Q&ijgéiéé‘ﬁfeﬁé gontel:x"_ch(ﬁ tﬁggeactobx&mers is typically in
the range of about 30% to about 80% by weight, preferably about 40% to about 60%
by weight.

The polymers, and in particular, styrene-diene copolymers, can be random

copolymers or block copolymers, which include regular block copolymers or

20 random block copolymers. Random copolymers are those in which the comonomers

are randomly, or nearly randomly, arranged in the polymer chain with no significant

blocking of homopolymer of either monomer. Regular block copolymers are those

in which a small number of relatively long chains of homopolymer of one type of

monomer are alternately joined to a small number of relatively long chains of

25  homopolymer of another type of monomer. Random block copolymers are those in

which a larger number of relatively short segments of homopolymer of one type of

monomer alternate with relatively short segments of homopolymer of another
monomer.

The random, regular block and random block polymers used in this invention

30 may be linear, or they may be partially or highly branched. The relative



-12- arrangenment of honopol yner segnents in a linear regular block or
random bl ock polymer is obvious. Differences in structure lie in the
nunber and rel ative sizes of t he honopol yner segnents; the arrangenent
in a linear block polyner of either type is always alternating in
honopol ynmer segnents. 5 Normal or regul ar bl ock copol yners
usual |y have from1 to about 5, often 1-12- to about 3, preferably only
from1l to about 2 rel

Thus. a I neenEERI A RO A EmeRBAn o Lt Ptz GGk AFangfy odE O™

aromatic no ; dbga%%' e -[\t‘\g#&lmg I i
r epr esent edrwher(lébg%gsr'ge 01(%%(1) onop(q)ﬂ\é?/nrrl?},EAg %t%%%:{]ed tg&gs Iozfirge

bl ock of honhehbmopslynl) segatents] the arrangement in a linear block polymer of either type
(Aa(B)b . Where a and b are as described hereinbel ow. Techniques vary
for the prepaekyaysalterating in homopelymergegmenifd " B- A-B" tri bl ock pol yners,

d i b ' he i t f k.oni I |.zat :
S art g o roguiral op e e Gepvmss Ry baR SoBLi ke 5ok 1, 1y,
15 aromati GoRBHRIE brféhbl3 VALFTHEMEl {HUBHES relfivellirgehohRipbBafi bistks bor
exanpl e, by (Aa(B)b(Qc. The
t hi rd nmononerecl @onomer.b&his golinser aegudaridiblock copndymer efyrane bt othkr vinyl
omopol yinoy e Ronomer (Al kaadhi (b 5erd oS Bt sBOBER B rGd B
exanpl e, "rmgfggtmbéy&f% BR/mEFRAS aichéto a RERUIBISoftimopbinéd TH),6s) can
be represente y the general” configurations:
(Aa-(BI-Cc, (Aferr] -(Qf[err]-(B)KAMB)(B)b or (Aferr]-(Qc,

wherein the lower case letfers a, b.and c represent th pr oxi mat e punber
of nonoiesre aand B areas; CIF‘??gibSE{‘-‘g?fij?}Y-o'E%?‘mq“es vary 1or %P%fgp%fm% bt the

bl ocks are ngl.negogarplYrLhgys oc]%#%lgﬁl%}cébé%i! ¥reQescribl il (€AY adre THE

only stipulation’rs any regular ynmer conpri ses

relatively ffoyanibhit poBinadrizagdry | arge, alternating honmopol ymer segnents.
As an exanple, when (A) represents bl ocks derived from di ene such as
i soprene or but addimilarly; aregulan lingar trivhlosk rqopalyass af stmgne ©r 0fber vinybo,

orf o 2, s RS 9 e 0 U Sk BSESAAE 2L, 100
to about 2000, preferably from (A),(B)y(C).. -

The third monomer (C) may be incorporated into linear, regular block copolymers.

Several configurations are possible depending on how the homopolymer segments

are arranged with respect to each other. For example, linear triblock copoiymers of

20 monomers (A), (B) and (C) can be represented by the general configurations:
(A Bl A(C)es (A)~(C)~(Bly, 0r (B)~(A)~(C)e,

wherein the lower case letters a, b and ¢ represent the approximate number of

monomer units in the indicated block.

The sizes of the blocks are not necessarily the same, but may vary

25  considerably. The only stipulation is that any regular block copolymer comprises
relatively few, but relatively large, alternating homopolymer segments.

As an example, when (A) represents blocks derived from diene such as
isoprene or butadiene, “a” usually ranges from about 100 to about 2000, preferably
from about 500 to about 1500; when (B) represents, for example, blocks derived

30 from styrene, “b” usually ranges from about 100 to about 2000, preferably from



- 13- about 200 to about 1000; and when a third block (C) is present,

"c¢" usually ranges fromabout 10 to about 1000, provided that the
Merr] of the polynmer is within the ranges indicated as useful for
this invention. The copol yners can be prepared by net hods wel |
known in the art. Such 5 copol yners qigally are prepared by anionic

pol ynmeri zation using G oup la netals in - the presence of

el ectron-acc 0 ' . 0 | C& -5

cecbutyl 1 tHoa2aOARb 1000, YnaRifinCl 5 IBPEYT bbbt fiuf Sanges

styrene/die I 1Y APl i anj .
pol yneri zat in%(r)]ll,ﬁ %gﬁng@?\%géﬁe@ﬁb%ﬁeﬁm queg,wa‘nW{Bng%r - otHe

condi tions tmandd} indicstediacudens fordhls iffeditioabl e features in the resulting
polynmer. In an anionic pol ynerization, the initiator can be either an

or ganonet al | i ¢ nafls ¢epolumerh caw bg prepared by meghodsjwali ksgwioin thecartiniSyah f or med
by electron tr froma xou a_metal to an . . aronatd ¢ erial
atch a5 RaprRATEIE vsrafl aR e L b aionE el Predation pyind CREB g mBRE T
i t hi um suchhapreseicelstt dlbcttdntdtcspitbr hdgrabies, YoFeirkBahéd BrdafiomBlallicatstch Y
addition of 15 the butyl anion to either 'the diene nononer or to the

st yrene. sec-butyllithiunViepolpmentatiph chfatyistsum i niti ator is used, a

honopol ynmer of o nononer rene, r|1 be sel ectively.

. .g., St ca
prepared, with eatlf pUYiFRE/HMicns (—%‘lﬂie pelynp§ e usually, mads by o @INE, and
l'i t hi um gegegy ; : | (R ety IS Y s
initiation si tlgﬂ%%z-vgxgrgﬁcg%%?tg i%ﬁgﬁ %nomggéi%apgﬁf%ﬁgb%o r;dr%g?gs to\/\/nen
mononer 180 predwentheetnekty destfablet Gehtures lih the uekditing|pgolyaeerof 18i 46 ladionic
nol ecul ar wei ?ht and nPosi tion, and the polyner product wll be

and .CO ] ]
" monodi sper ROIyme¢rization,: the ipitiejas cgn be eitheangereanprastallje meedalusugh asedyht to

nunber aver ecul : ' r rl 1.0). t hi Qi nt,
e ot i TR B R e Bl Y5 e ER el s e e P8

pol ynmer i zabl goriBiofRterial siidhCashipBiAlens! VA §iefetred bigaBbmbtallicSateRial N@{
produces 25 a second segnent which grows fromthe termnal anion site to
produce a | ialkyldithinm such as gecdmiyldishipme therpolymerization is initiated by additien ofi t h

| it hi um.gegepi on. . . Subsequent introduction of additional
styrene Igane;‘% g@ﬁh?&“?e%ﬁm djene mo °“W8EE’-‘E3‘8F§'“‘§-%I ock-poly A or A-B-A
triblock polymer, whigheang dekimChitlfCl used, a RGMY £ 80 ohe ifindy
consecutive stepw se addi t'ions of (l:Ii fferelhste ’rr%none?@&?lﬁ %00 | erég’nt
sequences. e€.g., styrene, can be selectively prepared, with each polymer molecule having an

anionic terminus, and lithium gegenion. The carbanionic terminus remains an active

initiation site toward additional monomers. The resulting polymers, when monomer

20 is completely depleted, will usually all be of similar molecular weight and

composition, and the polymer product will be "monodisperse” (i.e., the ratio of

weight average molecular weight to number average molecular weight is very nearly

1.0). At this point, addition of 1,3-butadiene, isoprene or other suitable anionically

polymerizable monomer to the homopolystyrene-lithium "living" polymer produces

25  asecond segment which grows from the terminal anion site to produce a living di-
block polymer having an anionic terminus, with lithium gegenion.

Subsequent introduction of additional styrene can produce a new poly A-

block-poly B-block-poly A, or A-B-A triblock polymer; higher orders of block

polymers can be made by consecutive stepwise additions of different monomers in

30 different sequences.



-14- Alternatively, a living diblock polymer can be coupl ed by
exposure to an agent such as a dial kyl dichlorosilane. Wen the

car bani oni ¢ "heads" of two A-B di bl ock living polyners are coupl ed
usi ng such an agent, precipitation of LiC occurs to give an A-B-A
triblock polyner. 5 Bl ock copol yners made by consecutive addition
of styrene to give a rel atively | acgg_-honopol yner segnent (A),

foll owed by a die tQ. give a.relatiwvel | ar ge 0!}{[{5@ nt

(B), are referre %“%E"%b’ol -lﬂp%ldg‘%lﬁ‘-’lbgﬁyyﬁr c@%e%gﬁmr S o‘?re_}s di bl ock
pol ymers.  agent such as a N8icRlord3ARMd. hWHedahé SarBabalY Ceals" ohitio 2-Br, the
dianion forned by 10 electron transfer fromnetal, e.g., Na, atons to the

napht hal ene diblock dizingypolymetseare couplédansing ssualnianhagent; pregipitatton of LiCl

pol ymeri zation, e.g, of e, in two directions si mul t aneousl y,
produci ng e%&%%gﬁvﬁ %‘%%rm % havi ng anionic termni at
bot h endsg. kP O taq:a! | gdi t0 a
second mg)nomar (510?[1% co?%'.l?ﬁﬁ?d;%ef gfmat |€crlllﬂg Aaaaﬁ% ny (g&eﬂg Wige '

B- bl ock- pol wétativelg farpe hymopeiymer Beghadit (A}, folieked by a diemk torgivieca ehiativelyn,

whi ch may continue to interact with additional anionically

pol yrer i zabllargeohemepealysrer ¢ pegmetie (Bhr agf fredsresd: tendsi Eﬁb"é&%&k'ﬂqlly'phe
formati on of hi gher | polymers. Ordinary bl ock copol yners
ety B Bcp 2160 G P

are general Ic§p8 VE up to about 5 such bl ocks. 20

In a mxture of YRS BActal nkphtialitle 36 mipliyRAEss MitiaAcH) ke dianionl fop@kd a1 i ze
faster, leading to a segnent that is richer in that nononer, interrupted by
occasi offl electronritapsfen oetalf e.gh Natatames tepthsrnaphthaiene ringrrap generats t o

build a type,of. pol r . ...referred. to as a "random bl ac ol. ", or
"t aper ed bl d‘&@%‘% V@E'@ammfme%’?&%re&é’f“?%% ’éPEWB 4%%%?&5} sis
an oni cal | y SALMIREAAE prbdudind Aieatl s bF Rl av) HASHic 18R | |
initiate selsggt | vef’%ﬁf’}r{g%s aﬁ% po%%re??(z)% ?jgl producgﬁ{aE i relatively
short segnenit both dadstopol yner. | ncorporation of the second nononer is

I nevitable, and this produces a shaort segnent, of different structure.
| ncor porati on of Subsequeploe¥posuge ﬂgﬁﬁrﬁ?lyt(}ge R Br b derond RARYPE: (énort

segment qf nRpg o dicD [ ?&Hﬁ. It oA~ 1%k 2@
"r andomlgal Ergéifrl]tg[i |8ng d‘{%ﬁs Ebgt?t P%IX }g%%ﬁh%lfégﬁ@c‘k 0 s’hé())llrﬁl%:i 912 é{:}%tﬁ%ﬁs of
honopol yner golyaherit Hiaaionn twhieln ghdys coftimeomw hiteradt with yadditional enionically-

- 15- generally considered to be thgse conprising nore fhan 5 such
bl ocks. At S@hanerizable monomers of the same, or different chemical type, in the formation o

higher order block polymers. Ordinary block copolymers are generally considered
to have up to about 5 such blocks.

20 In a mixture of monomers, usually one monomer or another will polymerize
faster, leading to a segment that is richer in that monomer, interrupted by occasional
incorporation of the other monomer. This can be used to build a type of polymer
referred to as a "random block polymer”, or "tapered block polymer”. When a
mixture of two different monomers is anionically polymerized in a non-polar

25  paraffinic solvent, one will initiate selectively, and usually polymerize to produce a
relatively short segment of homopolymer. Incorporation of the second monomer is
inevitable, and this produces a short segment of different structure. Incorporation of
the first monomer type then produces another short segment of that homopolymer,
and the process continues, to give a "random" alternating distribution of relatively

30  short segments of homopolymers, of different lengths. Random block polymers are



poi nt, one nononmer w |l becone depleted, favoring incorporation of the

ot her, | eading to ever |onger bl ocks of honopol yner, resulting in a
"tapered bl ock copolymer." 5 An al ternat{ve way of
prepari ng random or tapered bl ock copol yners i nvolves initiation of
styrene, and interrupting with periodic, or step, additions of di ene

nononer. The additions are programred acggrding to the relative reactivity

" Br oot or o+ B ek 6 bl \Bof LinBRTifd diBihary Y sHEn BIRRS: CRYRE ot on
and 10 pol yHaint, ki Bondnidro®illVBbédind AsgieRl favoifg rxﬁé&bbﬁﬁoﬁ'o&ftﬁé%ﬁﬁs in

rates between vari ous nononers. Pronpbters also 1nfluence the way in
whi ch di ene leadiogeosewer donger blocksc of hormipelymen; eesultingb im @k "tapérgdreblock
favoring 1, 2- dpol nmer,j zati on of dienes over the normal 1, 4-cis-

addi ti on. er. Hydrogenat Il on of the unsaturated bl ock pol yners
initially obtainegy,pfiRdless g ggﬁl% QPE]%E |3 finic
unsaturation. Hy rogenafé':ﬁon t echni e 'i@xi’doﬁg Jrvve n%&n‘\‘li@t op oseseof

skill in thensolves mitationrofostyrend, fand intertupting Ivhﬁlclberiddﬁ: or step, addiibygref s with
hydr ogen, often at superatnospheric pressure in the esence of a_ . _
met al cat al yHENSHEROMY. cHie addiioms areRegranyaed Wtﬂfﬁl&gb reladvereagtidit oal |

et c. %I‘]%EI art of the overall
product i on p?égéée)%s USCI%IE tE@%oP@e%@Féﬂ%ﬁ% g}ét%f%f% gugbo&p{nga ni ckel

catal yst. O her t'1pepgblets® %rd’fab@tfcﬁi~ﬁﬁym%l&ﬁle5%at facilitdfeoshidriic ®litifedn ihie
transformatlon Q her techniques are known in the art. These

pol yner d0maypolyimerization i rtes aWhlée dessening cthe n@MPadlﬁbﬂ:p%mhawaybdbween
reduced, if desired. I—%ré 3,2 |on to reduc the.extent..of olefinic

unsat ur at i onv gy monom B a5 mpBech 8’%%?‘%};{’?&{]&?@ R)ORAINYS ARy, of
the ol efini qn&ﬁg&tat&i%ﬂo%e gfock bSlysRr, fa%ﬁﬁgaiﬂwmimgéﬁ’ﬁﬂdfeﬁésto‘f&% about

90 to about 99.9% of the carbon fo carb e polyner are
sat ur at ed. |mnomehk#ais- additios pr ef erred t hat these copol yners contain

no nore than abo 09 r ef abI I 5%.and often,no nore
t han about O. 5%;&%41’ copll @fg i ?Hﬁ?l Eﬁ%ﬁstlwya%&eb@nﬁfipm duces he
total argunt o@;t%alsmlﬂgffe@ﬁy&)ie%elg ﬂ@ﬁ&gﬁu&& h@ geqaﬁy unsaq&.@ .

hydr ogenatl not e ove e po yners are ol rated;

- 16- are orelli kg, tottheseud! skileinstherat. NOhe ezsimmtmvmb& ihydeaganaked.
Unsaturation can _be measured by a nunber of means well known to those
of skill in 9opelymers with hydrogen, often at superatmospheric pressure in the presence of a

metal catalyst such as colloidal nickel, palladium supported on charcoal, etc.
Hydrogenation may be carried out as part of the overall production process, using

20  finely divided, or supported, nickel catalyst. Other transition metals may also be
used to effect the transformation. Other techniques are known in the art.

These polymers may have considerable olefinic unsaturation, which may be
reduced, if desired. Hydrogenation to reduce the extent of olefinic unsaturation may
be carried out to reduce approximately 90-99.1% of the olefinic unsaturation of the

25  initial polymer, such that from about 90 to about 99.9% of the carbon to carbon
bonds of the polymer are saturated. In general, it is preferred that these
copolymers contain no more than about 10%, preferably no more than 5% and
often no more than about 0.5% residual olefinic unsaturation on the basis of
the total amount of olefinic double bonds present in the polymer prior to

30 hydrogenation. As noted above, the polymers are olefinically unsaturated;



i ncludi ng infrared spectroscopy, nuclear magnetic resonance spectroscopy,
brom ne nunber, iodine nunber, and other neans well known to those skilled

5 in the art. Aromatic unsaturation is not considered to be olefinic
unsat urati on within the context of this invention. O her
pol ymeri zation techni ques such as enul sion polymerization can be used.

O'ten the arrangement of the vari ous homdfol yner blocks is dictated by the
10 reaction conditio as catalyst and pol rizati aracteristics
of the " aEABHEElE: i PoPRRCES R ditt SeaPG R s ated LRt

pol yrer bl o Iﬁ-fﬁeasured ] mﬁrﬁe&%@nﬁw%w@& SN Gh ¥HSbr art
Literature references rel t|ng pol yneri zation techni ques an

met hods f or ipclding ngfrmdt spettmym, ofiudiéarc knagnetic pebgnance spectrostepy.l 5

1) "Encyclopedi a of Pol yner Science and Engi neerin
| nt er sci encdTPERNG BHMBEE, indine ynber, aughgiher means Weql known tgil}osﬁ\ skifiehay and

J.E. McGat d E 77);

3) RJ. qgathgf?% l§M%\%Fock anﬁ“ 1&} ?5 ﬁé?poqx{;#ge?lg%g |b Sr?lé\ﬁ%!c\{&s'm&}

and Sons, NGW{tHi‘ﬂrthe coRRLO)f tha§Ehvention. 4) D.J. Meier, ed. (B| ock
Copol yners", MM Press, Harwood Academ ¢ Publishers, New Yor k (1979).
Each of these is Oteepylymerizatin: techuighes siich 45 emulsionepelpmerzation| canabe

di scl osures relating to bl ock copol yners. 25 The copol yners
preferably H¥ I\/[err] in the range of about 20,000 to about 500, 000,
nore preferably foRiy Ak P Of 1R weus h&é@p&?ﬁeriﬂ%@ky\ﬁ'&&ﬁte@ 2&&93

nol ecul ar weight (MJ[err]) Tor these copolyners is generally in the range
of aboutl050,rédifion conditiorsbsuch 80@atlydt amde pelyaterizationo wharbctatistiss, O)D(Iheto
about 300, 000.

Copol yner s GRORAEpATE gplayedi Craditigns for spredifying armesmentRf Pobamatiblocks raafups
e.g., styre i

Cnci uding t %ell R | to %1{.6&5 %’i*eskﬂﬁinctheaﬁoqyxﬁ@é&{t G thrd e VARERERIS 58@%:%‘5
4,082, 680 polymerization techmques and methods for preparing certain types of block

polymers include:
15 : 1) “Encyclopedia of Polymer Science and Engineering”, Wiley-
Interscience Publishing, New York, (1986);
2} A. Noshay and J.E. McGrath, “Block Copolymers”, Academic Press,
New York, (1977);
3) R.J. Ceresa, ed., “Block and Graft Copolymerization”, John Wiley
20  and Sons, New York, (1976); and
4) DJ. Meier, ed., (Block Copolymers”, MMI Press, Harwood
Academic Publishers, New York, (1979).
Each of these is hereby incorporated herein by reference for relevant

disclosures relating to block copolymers.

25 The copolymers preferably have ﬁn in the range of about 20,000 to about
500,000, more preferably from about 30,000 to about 150,000. The weight average

molecular weight (M ,,) for these copolymers is generally in the range of about 50,000
to about 500,000, preferably from about 50,000 to about 300,000.



3,992, 310 4,085, 055 3,994, 815

4,116, 917 4,031, 020 4,136, 048

4,073,738 4,145, 298 4,077,893

For example, U S. Patent 3,554,911 describes a random butadiene- 5
styrene copol yner, its preparation and hﬁgr ogenat i on. (3) Polyners of.
A efins Anot her useful hydragcarbon pol ymer is one which inits

in chain i L h f Il
o bha o efin. mondREPUReR, f coigatd Aenks P oI B biriaiBind drPmafl Bieie '
excl ude pol YREy Sstehe'mBRYE s§rend! &6, £ HREGMRH ih humebusOpdi@lis inchffing the

mononmers copol ymerized in thé nmain polymer backbone, such as ester
nmononer s, acifollemammgners, and the |ike. The polyolefin may contain inpurity

anount s of such material s, s than 5% hy ight, nore often | ess

t han 1% by wei ght, pref egaséf‘feﬁl ess thﬁrpsgqgeby wei ght of ot her
nmononers. Useful polymers PRSMde oi | 483958 or di spersible pol ymers
of al pha-olefins.. 15 3994J$éSoI efin édrlél%lﬁer preferably has a

nunber average nol ecul ar wei gfo3qjoRperr]) 4,136,048t er m ned by

gel - perneati on chronat ogr aphy 4@7Bl7881 ng pol ysiygnege st andards,
rangi ng from about 20,000 to Ilﬁ t89§00 000, often from about 30,000 to

about 300, 000, often to about 200, 000, nore often from about 50, 000

Lo about 1505300 i, S, iy O3, 591 STIOTBRAEs O% OBfhab 2BRUIEASO. 000
Exenpl ary pol ydi spersity val ues (Merr]/Merr]) range from about 1.5

to about 3. SMnmpbbmhatstpré;)aﬁauopraaﬁéydﬂmgynamnom about 1.7, often
fromabout 2.0, to, about These polyners are preferabl y
pol ymer s of %hm%éhg&?ng from2 to about 28 carbon atons.
Preferably they ar r r yl ene
and at | east one 0 o@%?ﬁ%s)réﬂ% %Frdg&rbgﬂw&??o# gq?%k%ggult%s Eéal%ac?%lgn sgtom;
25 i.e., ongompoicdeeskantially f GlighaticChlefig' é%e@iﬂﬁf alpha Ril€fir, |mésorsdrs. ai THat

chain or branched chain radi cal conprising 1 to 26
car bon at ons polreletins ef thiswmbedimers s exclude pglymwhwh have a large component

10 of other types of monomers copolymerized in the main polymer backbone, such as

ester monomers, acid monomers, and the like. The polyolefin may contain impurity
amounts of such materials, e.g., less than 5% by weight, more often less than 1% by
weight, preferably, less than 0.1% by weight of other monomers. Useful polymers
include oil soluble or dispersible polymers of alpha-olefins..

15 The olefin copolymer preferably has a number average molecular weight (M )
determined by gel-permeation chromatography employing polystyrene standards,
ranging from about 20,000 to about 500,000, often from about 30,000 to about
300,000, often to about 200,000, more often from about 50,000 to about 150,000, even
more often from about 80,000 to about 150,000. Exemplary polydispersity values

20 (M,/M,) range from about 1.5 to about 3.5, often to about 3.0, preferably, from
about 1.7, often from about 2.0, fo about 2.5.

These polymers are preferably polymers of alpha-olefins having from 2 to
about 28 carbon atoms. Preferably they are copolymers, more preferably copolymers
of ethylene and at least one other a-olefin having from 3 to about 28 carbon atoms,

25 ie., one of the formula CH, = CHR, wherein R, is straight chain or branched chain



propyl ene, 1 -butene, isobutene, 1 -pentene, 1-hexene, 1 -heptene, 1
-octene, 1 -nonene, 1 -decene, etc. Preferably R err] in the above
formula is alkyl of from1l to 8 carbon atons, and nore preferably is
al kyl of from1l to 2 carbon atons. Preferably, the polynmer of 5 ol ef i ns
I s an et hyl ene-propyl ene copol yner. The et hyl ene content is
preferably in the range of 20 to 80 pere&Bt by wei ght, and nore

o ok i P B R A R

COPOI YIB! S i Sopylene, T0herl BbGBHL ¥ gbRtchd, FictbCPRbptedd, 1NHGR, Nnphéte, Or

| ower et hyl ontent s nay present. Most preferably, these
pol ymer s ar el-dedens,and. iPadfenabllyrRydn thie abbiny fommala is alkyhefifoqo (1 or8 carbah atemsgh t hey

may exhibit a degree of crystalljinity due tp the presen f snpll
crystalline ﬂ@élwmfﬁﬁ@@ys‘ééﬁ@%ég%“ﬂh?ﬁ?ﬁgw aﬁ‘ﬁ“gr g??‘?‘%ﬁ?ifpﬁpogmer%

In one parti r. ﬁi‘&ﬂ D) r is a honopol yner derived froma
but ene, artoﬁ%ﬁeﬁ Y, ?ﬂgﬁ%ﬂ{ow%ﬁ%ce%@ pecially preferred is where the

pol ynmer conpri sesThdbethylefieéontdnt isi pryfetabnia the edngeaiof 20 doiB0 pefoentchy. weight,

The pol yners enployed in this enbodi nent may generally be prepared

subst ant i al |apdimorgpeeserabli 38 toi70 Pesseryaveisht. \Whehprapdengand/orsbifene A1¢ he

t. Cat al { . ' ' t
ol yrers ar ciRgss Bsomenbmed Ry A, Wi g Sl ofiych dpdiFREL 38
par ti cul ar | ymsdfigktblaBly 45 toh63 pei@int, akhowdh Kighet Gr lower dthyledecdonieéats ayThe i ses

coordi nation catal ystsS such as Ziegler or Ziegler-Natta catal ysts :
conpri sil®g apreseansMasonpreferatily,atiase Bolymiersr -axeit substentiallyy dfres S cchiBlepdsed of

a combi nati on of transition tal ;atomw th.an o nQ, al um num

hal i de and rRgmepelymer, ala\ggglagw P??yaﬁﬁ‘gﬁ’ﬁti pipgree iy S&ﬁ?\‘&’ %‘%Ztﬂggef presence

Q her usef ul | ' Eﬁg? erfld SithehdEihddb@kRRee. cOMpounds. These
25 are or%ﬁmﬁﬁé&&o ]&Jr‘%?é%n conmpounds (gbt ained as :
cycl opent adi enyl In one pattivuiar @inbediment, the polgmer isi ohomepalymen demved frotmd i de.

The netal is bonded to the cycl gpent adi enyl ring, by el ectrons noving
in orbital s Esenenpartigulaty eobailengEmgeially "‘t’Wg lﬁwm%? BT POMBPISERr 1 ]

bond). T, Al al ysts for the preparation of
et hyl enelgzl éﬁé“‘@%le | 8@%@?@#@@“@? escribed in U S Patent 30 5,446, 221.

The procedure desThd PBHmidiE eftiployet O thesS egiboylingsne -maay lpanerhléf ibe prepared
-19- copol ymers having at |east 30% of termnal ethenylidene
unsat ur at i onsubStansallysinaaeordance with preeedysesivieh grgplldenonarigithe 4 ref er ence

for relevant di Sczigtgﬂrrstessémployed in the production of the reactant polymers are likewise

well known. One broad class of catalysts particularly suitable for polymerization of
20  o-olefins, comprises coordination catalysts such as Ziegler or Ziegler-Natta catalysts
comprising a transition metal atom. Ziegler-Natta catalysts are composed of a
combination of a transition metal atom with an organo aluminum halide and may be

used with additional complexing agents.
Other useful polymerization catalysts are the metallocene compounds. These
25 are organometallic coordination compounds obtained as cyclopentadienyl
derivatives of a transition metal or metal halide. The metal is bonded to the
cyclopentadienyl ring by electrons moving in orbitals extending above and below
the plane of the ring (x bond). The use of such materials as catalysts for the
preparation of ethylene-alpha olefin copolymers is described in U.S Patent
30 5,446221. The procedure described therein provides ethylene-alpha olefin



Pol ymeri zati on using coordination catalysis is generally conducted at
t enperatures rangi ng between 20[err] and 300[err] C, preferably between
30[err] and 200[err]C. 5 Reaction tine is not critical and may vary from

several hours or nore to several m nutes or |ess, dependi ng upon
factors such as reaction tenperature, the nononers to be
copol ynmerized, and the |ike. One of ordrA&ry skill in the art may readily

obt ai n the_ optingumreactio [ for.a_.given set qof r.eaction
par amet er s b§OROLIRSTS daving at @’fﬂéﬁo}f’r@ﬁﬁmﬁe %lf‘gqnglﬂn? 8n'pf)[ih§fn%aft‘?qat i on

! ! ' ; : 0 MPa (10 to 400
Ny 0. genera is%e%y%ﬁg h@fex@bylféferexﬂfe%lzféie%aﬂlf didc1éLrek0 MPa ( 0

ba neri zation may be conducted enploying liquid
nononer, such as Polymerizafiond usingpgberdimation catalysis eis géndraltyui cpndustedreat s
(such as m xtures of liquid

medi um Al t efemperafatey mnghﬁwp%f r°ga% 3008 ﬁ&?refééﬁi ggﬁ%ﬁ? gﬁ‘étagf 35‘?" ton

presence of hydr qcar bon J )ﬁ%ﬁ{' ;%41 ane,
pent ane, sogg?‘f%ﬁgﬁce{fm%&gﬂﬂe&ﬁ%c?o%% ;e{%g,%cane,k to %&Rﬁ?%@ﬂ*@%gﬁ%nﬁ*‘

the like.  minutes or less, WyRRAdEe upuh Fatady budhhe resdtiohRémperbiues) themandmaérsh- t ype
fashion, the reaction dilfuent (if ani) and the al pha-olefin

conononer ( s) todreecapllymeprizedtand sy ldksr i Qnecof; skill in the art gnayi readily @t#iBact or .
Ca houl d t ak that .all.i di ent d .wWth th tants 20
Cypi cal Ly belgopHEEEy reic JPrame pFs sPb pEobrtcl heietiert 18° KEE o7 or
to their — expekidnfiis! | PRrdti hoBolyiiitisation willBRAGRY bHeYoonfRemenReR! ()

of the catalyst are I ntroduce e agitating the reaction m xture,
t her eby DRUSpregsupe b s 40 MHadd0 t400 bar). conmence. Alternatively,

conponent (s) of the catalyst may b pregn xeqién a,so{iveat and t hen
fed to the react ofhe Relygesrization may beicogdecied employing HHA DONOEIENEICE 3%ay be
25 added t -.ne r onph-eti0 e i r
nononer and ﬁqﬁlﬁ p{gg)?féie‘gft oﬁygg@f%hgflhﬁfﬁgs ggg%lrggdl(il?? fzfseg:'fb:)t%x#é’g ‘lﬁfaﬁ lggessary

by vacuum apgbpyieae GAAOl-YiRhe), as the Yéactich avwdidm.onAltGRatiedy,t polymerization
The pol ynerization may be conducted in a continuous manner

b o
si mul t aneousmayfhseaticongplished ia dhe prssenge (ofi erftydracprtorppery e fhe P%%ﬁ%?”é{on
component$s) o 2% t%gg?c 13 3hertifhePnd,BRE iBochiAl, dchAi] AN x5 fRhY

unreacte

- 20- f gpmene reactor so as to allow a residence tine of ingredients
| ong enough for formng pol ymer of the desired nol ecul ar weight; and
separating the poWhearcdmying outethe galyniepization in aibatchrtgpe fashion, the reaction

diluent (if any) and the alpha-olefin comonomer(s) are charged at appropriate ratios to

a suitable reactor. Care should be taken that all ingredients are dry, with the reactants

20 typically being passed through molecular sieves or other drying means prior to their

introduction into the reactor. Subsequently, component(s) of the catalyst are

introduced while agitating the reaction mixture, thereby causing polymerization to

commence. Alternatively, component(s) of the catalyst may be premixed in a solvent

and then fed to the reactor. As polymer is being formed, additional monomers may be

25 added to the reactor. Upon completion of the reaction, unreacted monomer and

solvent are either flashed or distilled off, if necessary by vacuum, and the copolymer
withdrawn from the reactor.

The polymerization may be conducted in a continuous manner by

simultaneously feeding the reaction diluent (if employed), monomers, component(s) of

30 the catalyst to a reactor and withdrawing solvent, unreacted monomer and polymer



In those situations wherein the nol ecul ar wei ght of the polynmer product
that 5 would be produced at a given set of operating conditions is higher
t han desired, any of the techniques known in the prior art for control
of nol ecul ar wei ght, such as pol ymeri zati on tenperature control, may
be used. The pol yners are prg%erably formed in the substantia
absence of added H err] gas, that T$§“H2 gas added in anpunts effective

to substantially reduce the | ymer, 10 ol ecul ar i ght . . The
pol yners carftq thedffn oG8 & @M@r"’s %M?ﬁ%@&%g%ﬁm bl ock
copol yners. ; @Pgra I Yoid REAMEET S-
Bl ock copol nﬁ&%%%ggﬁgpﬁgﬂ%ﬁ&%é@ct ngﬂltﬁ%gielp\e%ct i ;ﬁ%ﬁ%ﬁﬁa tugiﬁl ar

reactor. mixfireh a procedure is described in U S. 4,804,794 which is
hereby incorporated by 15 reference for_rel evant djsclosures ip this
regar d. In thoggsitpations wheren thy melssulatw E‘,’% PO ‘?’fd’r?‘ﬂ’é?t {haf

L7908 508yl RPN g8 o) 5

4,081, 391  of the techniques known in the prior art £S5 &hitrol @8 moleculartweighit, 48¢h as

3,607, 749 4,098, 710 3, 634, 249
4,113, 636 polymerization temperature control, may begysghk7 503 4,132,661
3,992, 310 137,,185 . .

4 138. 370 AThe polymers are preferably formedzl}xbglg’s&gganud absei&b%%i 'a%%e% H,

plbnd . . .
pol yner s %Mﬁ:ﬁg g bl BNERIPEFecVEtd REbsHriall) fediRRS the POIYRIRT

copol yners | efi ns. Ethyl ene-propyl ene copol yners are the nost
20 common ahsigbwdmenveifgitha- ol efin copol yners and are preferred for use in
this -21-
i nvention. A descFheppolymers cambe randorn eonplupstse hlock sEBPLYMSTS: #ppdandent n U s,
4,137,185 wh ' Yl ' I 8o | .
Useful et hwg&ek-%q%gﬁgﬁ%gepw&%%&aﬁ@ge‘%ﬁé enég-)%r%%%r ne, C%SSP(;/%?%S are
comer ci al | yBlaviechsdlimeisrmiy beiobained byauondesingrthe wehction imhe tibutaxreactexaco
and

Such a procedure is described in U.S. 4,804,794 which is hereby incorporated by

15  reference for relevant disclosures in this regard.
Numerous United States patents, including the following, describe the

preparation of copolymers of alpha olefins.

3,513,096 4,068,057
3,551,336 4,081,391
3,562,160 4,089,794
3,607,749 4,098,710
3,634,249 4,113,636
3,637,503 4,132,661
3,992,310 4,137,185
4,031,020 4,138,370
4,068,056 4,144,181

Copolymers of ethylene with higher alpha olefins are the most common
copolymers of aliphatic olefins. Ethylene-propylene copolymers are the most
20 common ethylene-alpha-olefin copolymers and are preferred for use in this



5 Lubrizol Corporations. (4 ) dJdefin-D ene Copol yners
Anot her useful hydrocarbon polyner is one derived fromolefins, especially
| ower ol efins, and dienes. Preferred olefins are al pha ol efins. Di enes may

be non- conj ugated or conjugated, usually non-conjugated. Useful
olefins and dienes are the 10 sanme as thgose described herei nabove and
hereinafter in discussions of other polyﬁe types. I n

copolyner . ALveruled&F BtpctEien’ G AR, EYSRERUBAE cabeifinel SBhRRE in U

cont ai ni ng 4137 w&Wmhesh ihc6ipoResl Rrdfiby réferhes.abl y, the diene is

non- conj ugat ed. Especi al | preferred are et hyl ene- propyl ene-di ene
copol yners. Useful ethy oplefig.masusllyothylete-propwiens,

rangi ng from about. 20, 00 about 500 00 erabl om ab

50, 000 t o SRS ATAILHIS fipsk uERUs sourogs, ik e ERgont Texard ?‘iges
from about ﬂu@%lé@lﬁﬁ 5350, 000. These poI ymers of ten have a
relatively narrow ra m)l ecul ar wei ght as represented by the 20

ge
pol ydi sper sr%@g&%ﬁ%@ﬁ# Typical ly, the pol ydispersity val ues
are less tha , nore en less than 6, and preferably | ess than 4,
of ten between 2 aAmnbtBer useful hydrocarboﬂ'lpeblmeaﬁeomldﬁt\@dﬁdmmlﬁihsjed esially ces
for | ower ol efin-diene copoly exarrpl e. Otholeum[err] 2052

(a product nAPRepkEDs ngerrsepé’rﬁfe@mlsﬁpa are alphaglefins. | Riegey may beyioer
having an ethyl, ﬁﬂ%%g#uggtggwymnﬁ@g&ﬁ e%ft%f‘beééﬁﬂ%ieé% aiﬁgx%és afeilé 2 ni ng

4-5 weight %0 roups I ene nononer

comrer cil@l | ysamiéais! thb¥e aletiritel hettirabeve: &idcheréthafter iif dlstsksiogs f Bitlee pelyieppy| ene
copol ymers with ethylidene norbornene, wth dicyclopentadiene, wth vinyl

nor bor nene, tP&sh 4-vinyl cycl ohexene, and numerous other such materials are

-22- r eadi LY avarl di.ene copaly nd neth

their preparatio 5 PE® goélﬁnggtc &‘Seﬁomﬂnﬁ otis eﬁ{l gw%cql 'ﬁ’(jn? he

fol I'owi ng U.capolyaiefNAS used herein, the term lower refers to groups or compounds contatigg 1, 780
no more than 7 carbon atoms. Preferably, the diene is non-conjugated. Especially

LC)

15  preferred are ethylene-propylene-diene copolymers.

These copolymers most often will have M, ranging from about 20,000 to
about 500,000, preferably from about 50,000 to about 200,000. In another

embodiment, the M , ranges from about 70,000 to about 350,000. These polymers

often have a relatively narrow range of molecular weight as represented by the

20  polydispersity value M,/ M » lypically, the polydispersity values are less than 10,
more often less than 6, and preferably less than 4, often between 2 and 3.

There are numerous commercial sources for lower-olefin-diene copolymers.

For example, Ortholeum® 2052 (a product marketed by the DuPont Company)

which is a terpolymer having an ethylene:propylene weight ratio of about 57:43 and

25 containing 4-5 weight % of groups derived from 1,4—hexadiene monomer. Other

commercially available olefin-diene copolymers including ethylene-propylene

copolymers with ethylidene norbornene, with dicyclopentadiene, with vinyl

norbornene, with 4-vinyl cyclohexene, and numerous other such materials are



3,300,459 5 3,598, 738

4,026, 809 _ 4,032, 700

4, 156, 061 3,320,019 10

4,357, 250 U S. Patent 3,598,738, which describes the preparation of
et hyl ene- propyl ene-1, 4- hexadi ene t%r polymers, is illustrative. This

patent also lists nunerous references descri bi ng the use of various

pol yreri zat i Anot her ef u I S.an

ol ef m conj ug%?‘é‘?i?%?%%az’i%ooé fn-diene ngne%ﬂﬁp?‘ t‘lfc ef WW?@ but yl
rubber, an l&esbﬁbedmﬁm&aﬁrpafeatsqﬁaq&mg%efonomngus Patepfget @i I s of various
types of polymers, reaction conditions, physical” properties, and t he
| i ke are provided in the above patent§2ah(380n nuner ous books, incl uding:
"Ri egel ' s Handbook of Industrial ChenB300359 7th edition, Janmes A Kent
Ed., Van 5\|ostrand Rei nhol d Co., New YgrsbgoggM) Chapters 9 and 10, 20

P.J. Flory, "Principles of Pol yrrer Chg@h ", Cornell University Press,

It haca, N. Y (1953), Ki r}ﬁ) 966” Encycl opedi a of Chem cal
Technol ogy", 3rd edition, Vol. %h tomers, Synthetic, and various
subheadi ngs thereunder), John WI ey aﬁ’a New Yor k (1 979). 25

Each of the above-nentioned books and3 a‘?’@ms i s hereby expressly
i ncorport ed herein by reference for ﬁéﬁ'é%(ht di scl osures contai ned

t her ei n. P rizati pn can al so be .eff cte usm radi cal
initiators |HS P\%qnﬁﬁ%% M‘gﬁs Cl?—f?ﬁ g)ﬁ{e%i

pressures t gkadishs tethdlPmeRO i iNARIA@¥. Thi ﬁﬁ&ﬁ'aﬁsﬁﬁ may be
and frequently are hydrogenatled to bring ?? unsat urati on ?‘%0?%%‘%%
| evel s. As rﬂﬂsmbmgisHxsgeﬁmnmpniwndrwomm;smef ore or after

o 0, SO L« s st
T 5, S RSB i PP
Details of various types of polymers, reaction conditions, physical properties,
and the like are provided in the above patents and in numerous books, including;
“Riegel’s Handbook of Industrial Chemistry”, 7th edition, James A. Kent
Ed., Van Nostrand Reinhold Co., New York (1974), Chapters 9 and 10,
20 PJ. Flory, “Principles of Polymer Chemistry”, Comell University Press,
Ithaca, N.Y. (1953),
“Kirk-Othmer Encyclopedia of Chemical Technology™, 3rd edition, Vol. 8
(Elastomers, Synthetic, and various subheadings thereunder), John Wiley and Sons,
New York (1979).
25 Each of the above-mentioned books and patents is hereby expressly
incorporated herein by reference for relevant disclosures contained therein.
Polymerization can also be effected using free radical initiators in a well-
known process, generally employing higher pressures than used with coordination
catalysts. These polymers may be and frequently are hydrogenated to bring
30  unsaturation to desired levels. As noted, hydrogenation may take place before or
after reaction with the carboxylic reactant.



two non-conjugated al kenyl groups, usually groups attached to el ectron
wthdrawing 5 groups, e.g., aromatic nuclei. The polyneric arns are often

honopol ynmers and copol ynmers of dienes, preferably conjugated dienes,
vinyl substituted aromatic conpounds such as nonoal kenyl arenes,
honmopol ynmers of ol efins such as butenes, especi al ly isobutene, and

m xt ures thereof. Mol ecul ar “#8i-ght s ( GPC peak) of useful star
pol ymers ran fro out 10 20,000 to about 4 mllion. They frequently
have Merr] about 100,000 to about 2 mllion.:

The pol ymers t hUSS%?Hl&ﬁ&saaﬂaobmmgé%ﬁx\%%%%ﬁéléﬁw aRQ PHYmMEHE 84§ W th

pol yneric arnms extendi ng outward e star polyners are usually
hydr ogenat ed Commiort inadei dtclidespdly dRényd tompeurmis pdsually campdinxis bavingmat leastds ar e
15 saturated, nore qften | east 90% and even nore preferably, . at |east
95% ar e oo por-seraag st ke exenpe ally a@ussm%?%gcﬁww%h%mgc
unsat ur at on; of gi . th rﬁq[ﬂﬂf tig.el ef ore
reaction %NI t i o?ﬁ% écgf %gé(y tfccmrmel%llizt ?ré% -$o ¢ mwﬁﬂéﬁp%q@@ow&gganngounds
maki ng up t heopolyaherysofadiznes, | preferabile ceobjugated dipndsy alilyd nstbstitussde aronati@. |

di vi nyl benzene and poly vinyl aliphatic_conpounds. 20 Di_enes nmaki ng
up the pol yneempouidssuch as moppalkenyl arengs, homopelymees of elefinesush as butengs t he

| i ke. Monoal kenvl ;c0 ds_i;ncl ude, .. f or. exanpl e, styrene and al kyl at ed
derivatives ??ng\’/‘g%f.lgg?ﬁt%gﬁemg% ﬁ’?‘?‘?‘eth%r,eo% he arnms are derived from dienes.

I n anot her eméﬂtﬂ@n&eighﬁe(@*@%eﬁ{)eofd&’eﬁﬂ%rf 1561?&1 sCiafige &k \sbot
substituted conpounds. In yet another enb_odl nent, the arms conprise
pol yi sobyd y| 20.00@tPatd0t 4 hiliRh, Phey ﬂeﬁﬁ@ﬁﬂ%ﬁ@%ﬁ%@@fr@ﬁ AboBNEZO0WLY e S.
Arnms derived fromdi enes are frequently substantial | y hydrogenat ed,

provi ded t haabauh@ymillian. not exhausti vel y hydrogenat ed before reaction

w th the carboxyl ¢ reactan . tar. polyners are 1, kno in
the art . Sach mat She B thus ormerise poly (GolpBR REPa seentrclelt Bl | 1

nuner ous  publbicalelieNgmANSktbAdif: t&nw&ﬁciﬁé?éﬂ%.th he star_pol uall
- 24- ftﬁ) ow ng Uni tedﬁcgté;t es patents icE eare h%or}e,%lgrsi ﬁrgoP%orgt ed
herei n by rehpiregamated suchf that rat| leastn80°%di oft ltlues viefmicc eatbansrerbonhboreisnare

4,116, 91 4,141,847,
YS saturated, more often at least 90% and even more pre%eralﬁy, at least 95% are

saturated. As noted herein, the polymers contain olefinic unsaturation; accordingly,
they are not exhaustively saturated before reaction with the carboxylic reactant.

The polyvinyl compounds making up the nucleus are illustrated by
polyalkenyl arenes, e.g., divinyl benzene and poly vinyl aliphatic compounds.

20 Dienes making up the polymeric arms are illustrated by butadiene, isoprene
and the like. Monoalkenyl compounds include, for example, styrene and alkylated
derivatives thereof. In one embodiment, the arms are derived from dienes. In another
embodiment, the arms are derived from dienes and vinyl substituted compounds. In
yet another embodiment, the arms comprise polyisobutylene groups, often,

25  isobutylene-conjugated diene copolymers. Arms derived from dienes are frequently
substantially hydrogenated, provided that they are not exhaustively hydrogenated
before reaction with the carboxylic reactant.

Star polymers are well known in the art, Such material and methods for

preparing same are described in numerous publications and patents, including the



5 4, 346, 193,

4, 358, 565, and 4, 409, 120. St ar
polymers are commercially avail able, for exanple as Shellvis 200 sold
by Shell Chem cal Co. 10 M xtures of two or nore olefinically
unsat ur at ed hydrocarbon pol yners may be used. I n anot her
enbodi nent, m xtures of one or nore of Hé olefnically unsat ur at ed

hydrocarbon JTET. one or e ol e ot her t

o ef { i cal | yOTSNRE Faift @R palhDEheh ars WPl infomerard et Py sefeishe (n) of
this 15 i nvgffelcRint digtloRfes¢sfdineEmmaBhes i ncl ude m xtures of any of the
hydr ocar bon polymers (A) wth |ower ol efins, such as al pha-ol efins
containing up to about 100 car behl &5, pol yol efins, for exanple

pol yi sobutyl ene, especial l'y high vinwy,i4ieg%s, pol yi sobut yl ene, havi ng
nol ecul ag wei ghts rangi ng from about 459425}% to about 5, 000,

et hyl ene- pr opyl ene- di ene conpounds sqp f hose identified by the 20
tradenane Trilene and nmarket edm?a/ Uni @ Cheni cal Co., and others.

(B) The Carboxylic Reactant Car boxylic reactant is at |east
one rember sel eciSeg ol e SiifiBroially avaQiE.fok Bufible GO SHIRIR00(sold1®
formula [err] wherei n each of err] d Rlerr] is independently H or

a hydrocar bWS@)tpH@mcnmaéCerabl y H or Iovver alkyl, Rlerr] is a divalent
sour ces t hereof

hydr ocarpyl ene group, a . and reactive

Mbst pr & ?erably Wfs%wﬂormOICOECé‘lca%@d@F‘? yrted hydmearhoppoleers ssg¥ounds
of the formpkgsed [err]

- 25- wherein each of Rlerr] and Rerr] and each R err] is

i ndependently H dm anotherr embodiykntyrmiytures of one or more of the olefinically

unsaturated hydrocarbon polymers with one or more olefins, other than the
olefinically unsaturated hydrocarbon polymers identified as reactant (A) of this

15  invention, may be used. Examples include mixtures of any of the hydrocarbon
polymers (A) with lower olefins, such as alpha-olefins containing up to about 100
carbon atoms, polyolefins, for example polyisobutylene, especially high vinylidene
polyisobutylene, having molecular weights ranging from about 500 up to about
5,000, ethylene-propylene-diene compounds such as those identified by the

20  tradename Trilene and marketed by Uniroyal Chemical Co., and others.

he lic Reactant
_ The carboxylic reactant is at least one member selected from the group
consisting of compounds of the formula |
R’C(O)RH, C(O)OR® (V)

25  wherein each of R3 and R’ is independently H or a hydrocarbyl group, preferably H
or lower alkyl, R is a divalent hydrocarbylene group, and n is 0 or 1, and reactive
sources thereof. Most preferably R> is H

Reactive sources include compounds of the formula
R’O
R’-(..',‘-(R‘),,— C(O)OR® VI)
R0



Rlerr] is a dival ent hydrocarbylene group, and n is 0 or 1. These include
acetal s, ketals, hem acetal s and hem ketals of (IV) and esters
thereof Highly preferred are the conpounds wherein one of Rerr] is
hydr ocar byl and one is H: [err] wherein each of R3 and Rerr] is
I ndependently H or a hydrocarbyl group, gem ally wherein the
hydrocarbyl group is |ower alkyl. R err]"4% a dival ent hydrocar byI ene

, f | |
oyl B nBitel CNRE Rl RN SRR i el O Bt B
gl yoxyl at e | Rfkyra divideht Iﬁ@li’(ﬁﬂérb}ﬂl@w%i'oup, and nd$ &Yk 1hq1mb§aqﬁ&1ﬁhéace@1§ |kefald, " | Mer s

are useful. React ant ( be a conpound of the fornul a

[err] hemjaestals rﬁné@m@talst[@r@il)and da;ees feréof. | Highlye predertady arel the

al kyl . Such ¢ ounds 9l whe carhoxylic acid or ester
reactant is ?ﬂ’ﬁé‘f’ YW Snlieh She RIS ‘EP‘E?QX‘ g?ﬂﬁisl “Hor an aliphatic
group, that is, alkyl or gékenyl, preferably al kyl, nore preferably

| ower al kyl. Especially pre erred i s where Rlerr] is Hor methyl, nost
preferably, H R— )+ €(@)OR?al ent hydroc | ene group. This
group may be aliphatic or _2b aromatic, but is usually aliphatic. Oten,
Rlerr] i$ an al kyl ene gro cont ai ni ng froml to about 3 carbon atons.
The 'n" is 0 or 1; that is, in one enbodinment R err] is present and in

th nb b t bsent.
When E[e?r]"‘g E‘&f&iﬂaﬂf * R oottt B R taoriby), Sop. SPEEALE g1 oup
cont ai ni ng fWEéfbﬁa ihe 1R/aeedarb3d ﬂ)%\l&&é}nakylof kérlsfar QfPafint ?1%&1% \,\gﬂ’ﬁe carbon

atons. 25 | n another "enbodi rrent R5. 1s | ower al kyl, wherei r al kyl"

i s defined group,ipuefetahlblowesr aliaylene, Rl Ed),ydR{cerhy} prﬁetdbbrrlo*mmmhkyblah@h is
especi al IOy r@t hY ﬁret%ra%}/y 0. }?speg Xllly preferre% are axe éiyoxylate lower alkyl ester, lower

alkyl hemiacetals. Cyclic trimers are useful.
Reactant (B) may be a compound of the formula
H
- C—(R*),—C(O)OR? (VII)
H
wherein each of R® and R® is independently H or alkyl. Such compounds may arise
15 when the carboxylic acid or ester reactant is hydrated.
R? is usually H or an aliphatic group, that is, alkyl or alkenyl, preferably
alkyl, more preferably lower alkyl. Especially preferred is where R? is H or methyl,
most preferably, H
R? is a divalent hydrocarbylene group. This group may be aliphatic or
20  aromatic, but is usually aliphatic. Often, R* is an alkylene group containing from 1
to about 3 carbon atoms. The ‘n’ is 0 or 1; that is, in one embodiment R* is present
and in another embodiment, R* is absent. More often, R* is absent. |
When R’ is hydrocarbyl, it is usually an aliphatic group, often a group
containing from 1 to about 30 carbon atoms, often from 8§ to about 18 carbon atoms.
25 In another embodiment, R’ is lower alkyl, wherein “lower alkyl” is defined
hereinabove. Most often, R’ is H or lower alkyl, especially methyl, ethyl, propyl
and butyl.



- 26- Exanpl es of carboxylic reactants are glyoxylic acid, and

ot her onega- oxoal kanoi ¢ acids, glyoxylic acid hydrate, keto al kanoic
aci ds such as pyruvic acid, | evulinic acid, ketoval eric acids,
ket obutyric acids, esters thereof, preferably the | ower al kyl esters,

the hem acetal s and hem ketal s of keto- or al dehydoal kanoic 5 acids such
as glyoxylic acid and keto al kanoi c acidggsuch as pyruvic acid, levulinic

id, ket | d ket obut d dth di
Seetals and | pBbges R XatianEr deluinare Siodhh Aty T AR QRIS at o
met hyl hem agglafdanocit ac1ds, gly&@}‘li%cﬁeﬁycﬁ’é 18 Hikafloit QLAY SRICRCIMAGR R, aci d,

esters thereof, and carboxy berizal dehyde. The skiller worker, having
the di scl osuewalié @ci, Ihetqvahnt Iacrdsatteﬂobm&ﬁc amisogslienset}bi'wf amefambly ahe
carboxylic reactapt . (B) enploy to ner L ate
Preferred ca]PB’G&f-ﬂiyé eﬁéﬁe{{g"ng h FkP@acPftg‘tié}YéP

r oduct s sof r
gnbodl mar?? %Faersrdfﬂ r5}}))on i err dé%?%’ Wéﬁ%ﬁ&;%ﬁ a%gkr}ixv?é §§1§ le%jlf-ﬂ"err]
and Rl err] adeid, nestdvalericl atidshiagd mem‘b&tyrﬁdacﬁﬁ@cwidnmatwnéépbndmgci@tﬁls lafid 15

represented by the structure and known as Iyoxyllc acid
net hyl est er fya0de BIRERS (othery, m@luﬂ@gk@@@al g{yosgigte meth lWém éal s.

e ek e, O B, R

catal ysts, sambaldéhydedaTteCskildr§ Worker, Havihg, the Wisclosure bERSRMBINE  willPfeadilp! uene
sul fonic aC|d and net hane sul fonic acid, heteropol yacids, the conpl ex

aci ds ofl0heaegognizea the @mrgpr,latmarmxyﬁn rengtartty (B)etemp)oyv\/m tgepaa@phogwen aci ds

(e.qg. phosphonn deC acid neral acid
phosphor i ¢ ger{j:) e |TPRptants ﬁeca’eﬁff g’ﬁ} t‘&é’é‘? TregThese

i ncl ude mat g rb@ﬁci?] ?\?en on aci d| c clays, for exanple H2S04 treated
di at onaceous earth supp 3 under the nane Super Filtrol, and
pol yner - bound aciinsansespévially prefesred smipkdimeht Rtlend oﬁaeR?wmdaydmgenmmehé yst
Anong useful solid catalsysts are_ acidic, oxi des such as H2SO4 treated

g otﬁer Rg and °yare methyl. In thzs preferred embodiment, 8% reactant is

15  represented by the structure
T
H—C—C—O0OCH;

I
OCH,

and known as glyoxylic acid methylester methylhemiacetal. It is marketed by DSM
Fine Chemicals.
The Catalyst
20 The first step of the process of this invention is optionally conducted in the
presence of an acidic catalyst. Acid catalysts, such as organic sulfonic acids, for
example, para-toluene sulfonic acid and methane sulfonic acid, heteropolyacids, the
complex acids of heavy metals (e.g., Mo, W, Sn, V, Zr, etc.) with phosphoric acids
(e.g., phosphomolybdic acid), and mineral acids, for exarhple, H,SO, and phosphoric
25 acid, are useful. Solid acidic catalysts are useful. These include materials such as
acidic clays, for example H,SO, treated diatomaceous earth supplied under the name |
-Super Filtrol, and polymer-bound acids such as those supplied under the name
Amberlyst. Among useful solid catalysts are acidic oxides such as H,SO, treated



-27- Ti 2 and A1203. The anobunt of catalyst used is generally small,

rangi ng from about 0.01 nole %to about 10 nole % nore often from
about 0.1 nole %to about 2 nole % based on noles of olefinic
react ant. (C© Ammoni a. Hydrazine and Am ne Reactants 5

Suitable (C) reactants, as defined herein, include amonia, hydrazines,
nonoam nes or pol yam' nes. The (C) reactartzs nust contain at | east one N-H

group. noam nes_general |l y_contai.n fram 1 to abo 4
carbon at onsTi0O; and ‘Hﬂ@f QfW‘P tof fé %qr,»arahg r@f’%’r“gﬁ? %lt)‘f"% about
0. bxampl es g o9t BBut 10 mo S%fl'ﬁbrécfﬁeix @tunam%%magﬁaee
primary am nes, for exarrp e n"et |'am ne am ne, propyl am ne,

but yl am ne, gxgbxéeamnn@olegaﬂcblﬁxﬂemdcam ne. Exanpl es of secondary am nes
i ncl ude di et hyl ani ne, di et hyl am ne, d| pr opyl ami ne, di butyl ani ne,

met hyl but yl atk momia. Hydrazingand Ami S ary rmnoam nes will not result

I n f rtlon n . ut C f o QQ Hﬁz@? ds

I n anot her enbodi ﬁ%‘&ﬁb? t(ﬁg‘rg%cr'laon%h neadgnay e a g‘r oxyarr BI ca é’

the hydr OXyaﬂ?oﬁ@a?nﬁ&@orﬁfolymﬁﬂesoThé@G)%d@énfsﬁﬁkﬂ&bﬁmﬁ{atmaﬁtwe%}lg‘teﬁlﬁof AS
stated above, tertiary nonoami nes will not react to form am des;

however tertiary &hkanenoamines genecadlyi nemsainofem edo baut @4cearben fatoms. a

o for m an BSEPIHS 1 Al 100 atoce grefebiyh BP0 Y ARES grdpipefaihel 50
[err] eﬁ.W]ﬁ e l{é@ﬁthmeeﬁ tion! ﬁgﬁﬂé YinAnddY fir Okamle! mefh§laenine,
aﬁ<y or al

preferably t o ‘about 22 car bon atons or a
hydr oxyhyar oethylagtlineg Ipmmlaxmnefhmt)dhh;neabctphanm; andfdoﬁécylamne t cExampls:s o2

carbon atons, prefer ably one to out .fouyr, di va

hydr ocar byl SACORGRLY pREEE ale&ygaa'a 't‘H“nFV\é)‘ t@flaﬁﬁﬁ"ut 18
car bon er, o] I_tgagtl I S

i ndependent |y a(}@"%ﬁ L’ eﬁ?ih\é)é#%fﬁe Sfégp;ilt ty? penty or ex?/ﬂglgroup.

The group - Rfox&hdnﬂoﬁdﬁ%nﬁé;l’bﬁvé@&bnn salts witlpéaglsaplicadide hydr oxyhydr ocar byl
group. R can be acyclic, alicyclic or aromatic.
In another embodiment, the monoamine may be a hydroxyamine. Typically,

15 the hydroxyamines are primary or secondary amines or mixtures thereof. As stated
above, tertiary monoamines will not react to form amides; however tertiary alkanol
monoamines sometimes can react to form a tertiary amino group containing ester.

Hydroxy amines that can react to form amide can be represented, for example, by the

formulae:
20 H,N —R'— OH, and
H
N\
H—R'—OH,
RY

wherein each R is independently a hydrocarby] group, preferably alky! or alkenyl, of
one to about 22 carbon atoms or a hydroxyhydrocarbyl group, preferably aliphatic, of
25 two to about 22 carbon atoms, preferably one to about four, and R' is a divalent
hydrocarbyl group, preferably an alkylene group, of about two to about 18 carbon
atoms, preferably two to about four. Typically, each R’ is independently a methyl,
ethyl, propyl, butyl, pentyl or hexyl group. The group —R'—OH in such formulae
represents the hydroxyhydrocarbyl group. R' can be acyclic, alicyclic or aromatic.



- 28- Typically, R is an acyclic straight or branched al kyl ene group

such as an ethyl ene, - 1, 2-propyl ene, 1,2-butylene, 1,2-octadecyl ene,

etc. Exanpl es of these al kanol am nes i nclude nono- and

di et hanol am ne, 2- (et hyl am no) et hanol , 2-(butyl am no)ethanol, etc. 5
. Hydroxyl am ne (H2ZN-OH) is a useful condensabl e nonoam ne. The

hydr oxyam nes can al so be et her-contai ni-ng-N- ( hydr oxyhydr ocar byl )

am nes. Thesg_ar e, hygdr.ox ol. dr ocay byl.oxy nal ogs of .t he

Sbove descr; padeaty: ¥ i i gl G 5 bt AIodGe Pt Spotc s otvlene,

hydr oxyl - subg bl bhihoRn& WARBEI 2—octad8lyMried&e.. Such N-(hydroxyhydrocarbyl)
am nes can be conveniently prepared, for 100 exanple, by reaction of

epoxi des wi t h af oEzaiaples idfetheseraikemolamihes dnclbde magoe sandt ditthanolamime, t2he

formul ae: lerr] erein x is a nunber fromabout 2 to about
15 and R an@ﬂﬁm)%@%gﬂq%% ol,etc. R' my al so be a hydroxypol y

(hydrocargyl oxy) ﬂ?{u@#bgy‘fg}i‘ﬁmﬁ—om%]m*ﬁﬂ%%&hsm%?%Mﬁéme et her am nes

of the general for ereln 'S a rocarbyl group,

preferably an al i Phattydraxyamines tan ealy deecethbl-gontiining N-(Rydeykyhgdidixbyl)
containing from1l to about 24 carbon atons, R is a dival ent hydrocarbyl

group, pref epmies abhese ke Bydrogr ooly(hydeoceehyloxy) analegs ofidhe abesisaiescribgdcar bon
t , f b t t. 4 { d ' H

Py ocar byl ARERE, Snfief bt "Sglods P e BoRaRiR bR, | '

nore preferajlafodsd). \Wueh NR(SK hpdrB&irbyth aindRE dah be convBhiSHB/ gﬁbﬁeﬂ,sfo?l kyl

contai ning fromone to about 24 carbon atons. Exanples of éther
am nes i Ht| uekampie;tbyareactiontof leporidesdwithp afoheelesdribrg pmines |aadicae be represented

dodecyl oxypr | g ne, octyl oxypr opyl am ne, and
N- decyl oxypr%ﬁ%’le%‘i?@-ﬁ%ﬁ'am no propane. Ether amines are

N — (R'O),—H

and
Hy
3 ryy RO)H,
wherein x is a number from about 2 to about 15 and R’ and R" are as described above.
R’ may also be a hydroxypoly (hydrocafbyloxy) group.
Other useful amines include ether amines of the general formula
20 ~ RORNHR’
wherein R® is a hydrocarbyl group, preferably an aliphatic group, more preferably an
alkyl group, containing from 1 to about 24 carbon atoms, R is a divalent hydrocarbyl
group, preferably an alkylene group, containing from two to about 18 carbon atoms,
more preferably two to about 4 carbon atoms and RPisHor hydrocarbyl, preferably H
25  or aliphatic, more preferably H or alkyl, more preferably H. When R is not H, then it
preferably is alkyl containing from one to about 24 carbon atoms. Examples of ether
amines include, but are not limited to, hexyloxypropylamine, dodecyloxypropylamine,
octyloxypropylamine, and N-decyloxypropyl-1,3-diamino propane. Ether amines are



- 29- avai | abl e from Tomah Products, Inc. and under the nanme SURFAM
produced and mar ket ed by Sea Land Chem cal Co., Westl ake, Ohio.

The amine nay be an ami no heterocycle. Exanples include am nopyridine,

am nopropyl i m dazol e, am nopyrim di ne, am no-nercapt ot hi adi azol es, and
5 amnotriazole. The am ne may al so be a pol yam ne. The
pol yam ne contains at |east two basigpgnitrogen atons and is

aroup. M xt et 1o TiaoRatier doe- A Bt S g SURFAM propidd e T
react i on. T ERALANINY SchISnPOUARAIG, CRUBBSORD. | cast one primary ani no
e., - an

group (i. N nmore preferably 1s a polyam ne containing at
| east two condens@h¢ emiddHnay be angnting hetemicydler BExamiptes lincladestrinopyndingr i mar y

or secondary am ne groups. The pol yam ne may be aliphati

cycl oal i phat framopplingidazele.c o pmipogyamidine, £y AMYP ?%?apﬂﬁ@a&miéspol fﬁ% nes

I ncl ude ag kym&_&gb am nes, hydroxy containi ng pol yam nes,

aryl pol yam nes, and het erocyclic pol yam nes. 15 Anmong t he
preferred pol yam The amire ibe aBb fog! £ pstymaing arTheepolyamink wontagnst dtdeast two

pol yal kyl ene pol yam nes. The al kyl ene _polg/am' nes include those conformng .
to the basigy pitrogen atogs and is characterized by the presence within its structtgqerqf at

wher ei is f bout .10: ferably ab 7
oh o 10 bR 2o\ Bir U et RS B nBpesed B i
hydrocar byl epgetida epRfciily, Bt bylyamtne chtaish 41648 one f)rimﬁryt £niab Pebupl@.eGar l2)o n

atons, often from about 2°to about 6, nore preferably from about

about 4 Har béVi)tandeore prefferihleis 4 polyamingepetaihing styleast tyelcangensableomNHa

hydr ocar byl 25 gr.Qup, preferably. aliphatic, or a hydroxy-substituyted or
ami ne- subst | EQOMRY R (9521@519”& ch a5 JupRary  Qr S5C9H REPES haPng up

e o i

can be joi ne oup, e proviso that at |east

one Rl err] gpsly@mings hysblwige nalkflend epelyhminds,i shydrbyy ecentainingr opolyamniges,

Especially preferred are the al kyl ene pol yam nes where each Rerr] is

hydr ogen, ~ | o¢@lpolyargines, 1d heteregychopolygiingtpst i t ut ed hydr ocar byl group,

prefera al i phatyi_c ' Qﬁ £ ¥| = I ' amines. i Réﬁﬂér of

et hyl ente)isypol yam n}é‘gn%lgﬁllégfe}%e m)é({i pr g%e?‘r%etéemﬁe%@ es, it} fae
polyalkylene polyamines. The alkylene polyamines include those conforming to the

formula
P
20 R° R’
wherein n is from 1 to about 10; preferably about 2 to about 7, more preferably about
2 to about 5, each U is independently hydrocarbylene,.preferably alkylene having from
1 to about 10 carbon atoms, often from about 2 to about 6, more preferably from about
2 to about 4 carbon atoms, each R’ is independently a hydrogen atom, a hydrocarbyl
25  group, preferably aliphatic, or a hydroxy-substituted or amine-substituted hydrocarbyl
group, preferably aliphatic, having up to about 30 atoms, or two R° groups on different
nitrogen atoms can be jbined together to form a U group, with the proviso that at least
one R’ group is hydrogen. Preferably U is ethylene or propylene. Especially preferred
are the alkylene polyamines where each R’ is hydrogen, lower alkyl, or an amino-
30 substituted hydrocarbyl group, preferably aliphatic, with the ethylene polyamines and
mixtures of ethylene polyamines being the most preferred.



- 30- Al kyl ene pol yam nes include net hyl ene pol yani nes,

et hyl ene pol yam nes, but yl ene pol yam nes, propyl ene pol yam nes,
pentyl ene pol yam nes, etc. Hi gher honol ogs and rel ated heterocyclic
am nes such as piperazines and N-am no al kyl - substituted piperazines

are al so included. Specific exanples of such polyamnes are 5 et hyl ene
di ami ne, diethylene triamne, triethylene3@etram ne,

tris-(2-am noet hyl I ne, .__pr | ene, diam ne, frine | ene, di am ne,
tripropylene tetr ;fhﬁ%{lﬁ tPQ{YPH’é‘Eqﬁy‘Pg'ﬁ e meth}gelﬁeﬁ? S AIES, & Rolamines,

hept am ne, p hyl, A& ﬁ@ﬁﬁl@él gﬁ,‘?@ @Zﬂo’gfamine ete. di I
am nopr opyl am ne, e%‘c}?&ﬁﬂl%aﬂoﬂﬁen@%l gher ’hgm) oés opt al nesﬂ by condensi ng
two or nore Gbmokeysaind\ielatsit Beterddyclialaknihesnsch ras péperatigessandi Neanhipo wlleot-ul as
are mxtures of two or nore of the af or edescr i bed, pol yam nes.

Et hyl ene pol yHbstified pipgragings aw Akt igeludeds s Bperifin sxamples A Fueh Palyampmc At 1 ed.

o . ;Y 0 AL _ . T os”
Tk T 55 Cinghnd e ey el B Srr oL B Blinoblyiithiner, (0
Vol . 8, pagegpropfiched diakfine, ) eifiethV ey cﬁﬁiﬂin@?@*am&ﬁléhé{%mﬁh%?%&@éﬂﬁ&léﬂé

0

Mei nhardt, et al, U S 4,234,435, both ich are hereby, i
i ncor por at ed pruetawine, kpxactiylane rheptafmine, pestaetbylenchexdming.cqminoethyl pipetagingi nes.

Such pol yam nes ar.e conveni.ently prepared by the reaction of ethylene
di chl ori de wﬁﬁegmf’wy]@q%ﬁgt ion of an ethylene inine with a ring
openi ng I eagefifhet WotndlSgs \Stsihed BYPTENAGSING! tvo ddRe LEIRE bBRR-okRUl T 1N

t he production of a 20 conpl ex m xture of polyal kyl ene pol yam nes
i ncl udi ng0 cy elkytene oamiines adre csimpartyd wsefsl as are suixthreasoft Kreo adro memte sefr theed

pi perazines. The m tgreE are particularly useful. On the ot her hand,

quite satisfégq?ﬂe?c’g?e s n be obtained by the use of pure al kyl ene

pol yam nes. Et hyl ' ' : r
%&% %@ﬁﬁegﬁs&w&% 5f 158 MEr[iuqned ove, are ;ryﬂe%{%%

useful types of p tures are those resulting from st g of
25 the abov&hedgarrdebaibesd il gersil melenthethoadisg ‘Biaminesgnd bligher AmhiaesTliaKitkei ght
pol yam nes and vol atile conponents .to | eave as residue what is often terned

"pol yani ne b&thmess Encyclopadia of| Chemica) Teshnolngy s Atk Fdition: VelnS8, pages #d-108,

mat er ol [Bor PO Wiley spt Sl NevP ¥ AGR) 55 PRt BE U SOL A YalE U1
pol yam ne botbf opEich Ve Hierébye incBaRibkdted Rérid My fef@Bice3for HREIOSURE Cofb scfitli t €

useful, the bottons contain | ess than about 2% (by wei ght) total
polyamines. Such polyamines are conveniently prepared by the reaction of ethylene

dichloride with ammonia or by reaction of an ethylene imine with a ring opening

reagent such as water, ammonia, etc. These reactions result in the production of a

20  complex mixture of polyalkylene polyamines including cyclic condensation products

such as the aforedescribed piperazines. The mixtures are particularly useful. On the

other hand, quite satisfactory products can be obtained by the use of pure alkylene
polyamines. Ethylene polyamine mixtures are useful.

Other useful types of polyamine mixtures are those resulting from stripping of

25 the above-described polyamine mixtures removing lower molecular weight

polyamines and volatile components to leave as residue what is often termed

"polyamine bottoms”. In general, alkylene polyamine bottoms can be characterized as

having less than 2%, usually less than 1% (by weight) material boiling below about

200°C. In the instance of ethylene polyamine bottoms, which are readily available and

30 found to be quite useful, the bottoms contain less than about 2% (by weight) total



-31- di ethyl ene triamne (DETA) or triethylene tetramne (TETA). A

typi cal sanpl e of such et hyl ene pol yam ne bottons obtained fromthe
Dow Chem cal Conpany of Freeport, Texas, designated "E-100" has a
specific gravity at 15.6[err]C of 1.0168, a percent nitrogen by

wei ght of 33.15 and a viscosity at 40[err].C of 121 centistokes. Gas 5
chromat ography anal ysis of such a sanpl € sHiowed it contai ns about 0.93%

"Ligh .Ends" i ly di | .iamg . L2%
(i ot hyl enct s giaype FHETAT of heyible FRGHRERMAL A S0kt somplg o,
pent aet hy! enguch I p A9l ARtons VputBic ok the Dow ERBRLaP P of

pol yam ne bottons i ncludé cyclic condensation products such as
pi perazi ne aFmepuiry Nkexasy rdekignated "Edi0ot ms anspeciffiargrandty st 126Xy loficl168s ani ne
and the like. 10

. mbodi nent, h I '
Ry r oy con BEFPRTh B98P iR of 35.15 380 AREOR LA K SHR) ARNEREBn s at

| east d - : i .
east ong Co&g&ﬂiﬁgﬂangh% 2 $i$ 8f'Buc | %‘9@% s>1,‘°§’f"il 6§y Do B8t ROYIB ™ it

anal ogs of hydroxy mhes, par at ed

al kyl enepol yBidshe@mest npdbalsly bdiethsifietrifininie),al0l 2% t hizthyleerirumine) €2l . M%
primary or secondary al kapol am nes or m xtures thereof. Such _am nes

can be repr g\ pen 76.6174 psetagthyleny bexarming ryd hishersby twaight).
| Kyl | ] ' he g | .pol ' i bed
e 21 naboye: TRSEATRIHRACE ik deind oot fifhde. qvotif FoXRRR Blolulls fSRSE 00

in the al kylgip&aZinélaEishetAflalbfofdidtylQeriRhy it leAt-Rhine antPthe Biks.even
am no groups. Such pol yam nes can be nmade by reacting the above-descri bed

al kyl endl0ani nes vint 4nothes embodiment,othe trolyantinascare diydraxyeogntainiyg polyamiieses.

Simlar 20 al ne_oxi de-al kanol.am ne reacti gn pr.o s can_.also be used

Sheh a6 ¢he RPHEL FET e bl Gptai i deast it pondrms NS SN TH Epia ioRSy

secondary or L ar d ) ' e : y hi gher
S R0 i by mon Bl ROt

epoxides in al at1o0.” React ant t enper at ures

for carryi ngalkylénepolyamines chn alse terwsedn Gypicklly,tthe hgdokydnhines ane pirimearg ok .
Speci fic exanpl es of_ al koxyl ated al kyl enepql yanm nes i nclude N (2-
hydr oxyet hy| 3°cdan] akannl mipes onaixgyey the gr OHSB ERINes_ cannke mw&%ﬁz ﬁx,

12 ( 2- , | 10 : ) _ .
tetraet hlil e%ﬁ%ﬁ%ﬁ%ﬁ%{ﬁ}&% kﬂg@ﬁyar oxygltiﬁ%%%%% r an%%‘%ﬁ%gﬁtgg [ %ﬁ%e,

etc. Hi gher pulveiagsarehisalesaibeldhereinaboed gpaeiudlly thoseothat bsntdihawe tb lthiest r at ed
hydr oxy- cont ai_ni ng pol| yam nes through am no roups or through hydroxy
groups are makhomag@nmmeﬂlgalkymhm&qndﬁhq ﬁkﬂmﬁmeggntmngm@mgevmsm ts

in a higher amn CarBP "R efgobpéfniﬁx%”%albe Orfna&n%?nriegcﬁ'\r{ngi k& above-described

alkylene amines with one or more of the above-described alkylene oxides. Similar

20  alkylene oxide-alkanolamine reaction products can also be used such as the products
made by reacting the aforedescribed primary, secondary or tertiary alkanolamines with
ethylene, propylene or higher epoxides in a 1.1 to 1.2 molar ratio. Reactant ratios and
temperatures for carrying out such reactions are known to those skilled in the art.

Specific examples of alkoxylated alkylenepolyamines include N-(2-

25  hydroxyethyl) ethylenediamine, NN-di-(2-hydroxyethyl}-ethylenediamine, 1-(2-
hydroxyethyl) piperazine, mono-(hydroxypropyl)-substituted tetraethylenepentamine,
N-(3-hydroxybutyl)-tetramethylene diamine, etc. Higher homologs obtained by
condensation of the above illustrated hydroxy-containing polyamines through amino
groups or through hydroxy groups are likewise useful. Condensation through amino

30 groups results in a higher amine accompanied by removal of ammonia while



- 32- condensati on through the hydroxy groups results in products
contai ni ng ether |inkages acconpani ed by renoval of water. M xtures of
two or nore of any of the aforesaid pol yam nes are al so useful.

The pol yam nes may be pol yoxyal kyl ene pol yam nes, including 5

pol yoxyet hyl ene and pol yoxypropyl ene di am nes and the pol yoxypropyl ene
triam nes havi ng average nol ecul ar “@&-ghts rangi ng from about 200 to

about 2000. Po] yoxyal kyl ene pol yam nes, are conmmer ci al_l vail.abl e, for
exanpl e undefoRdegsation m@%é&?ﬁ’éf&“ﬂ SIS ToFaks me’%‘ﬁ'}‘ﬁLﬁ?P?l‘Pé?g @%@ﬁ“@‘éﬁ%
U S. Patent gg%g; : ,@%m ixturdd 'f‘axﬂri%f:tb : 0f
pol yoxyal kyl ene po f'gm nes%g%cffmam?%orpo? g%%%p?(c)%tﬁr)el y ?ﬁ%r?ge for

their di scl opuolyaméries atecdlsonmefuli al s. I n anot her enbodi ment, the
pol yam ne may be a_ heterocyclic pol yam ne.. The het er ocycl i ¢ pol yam nes
i ncl ude aziri di nedheazpelyanives, mabi itsi npalyoxselkyienenpolyamincs, inch

di hydr opygi di_ngs rroles i I ridhnes | . di- and
et ahyd o1 POy EeA s olyordERoFRas BsRES o5 BE byl TSRS Hiamilhs

N-ami noal kyl ERviRROhverfe mdleculdt dEighea|daydiad)i RoMr BB&Iti 266, to about 2000.

N- am noal kyl pi perazi nes, NN- bi sam noal Ky| _pi perazines, azepines,
azoci nes, az®olyosyalkylene ipolyemined aret ¢aammerdially cavailghie.hfoar example vaden e i ves

o nos. Pr o BB B N EPITEeh PEIRLCE 0 B B ARG or o

het erocycli ¢ ,3irs 98§ 866 Bérdkil diGloRiHY of ol foRYSIRyleRE pdlydrhineihdrd heBrpbs

and/or sulfur in 20 the hetero ring, espécially the piperidines,
pi per azi b@s, heteirobyorefdrerice diertheindisgiboiré ofsach materialsyr r ol i di nes, and the |i ke.
Pi peridi ne, am noal kyl substituted piperidines,, piperazi al kyl

pi azi ne, . am.,ho
substituted pi per a8 pRdher erhodrpent,fhe polyaming may) besa Reteroe 1&@"%&%5,

pyrrolidine, I NO, Fﬁ!"&' L LUt ed . ol i di:nes, especial |
preferred. Uggﬂéﬁcgéﬂé‘ &h e ambiﬁglgfiﬁy?ﬂrsl%éss{’i ugﬁ'.}lgg"arag&su sfiﬁ}?edyngn a

ni trogen at odilydfopyfidines)r t p¥trolese indoles, hepipetidines,ng.imidazdlpsgci fdic andanpl es
of such heterocyclic amnes include N- am nopr opyl rmrgnr_\lol I ne,

N- ami noet hy| fetrsbydieimidazolesd PIRErazinesyi iseiadoles, - purines, dY-gaynealkylmonpbalings,,

I A
enbodi Ment , * hRraHes e abdpiris Abobilds e ALorindaS abdcities Cardinket@-, dPemfl PRrhydro

pol yal kene-substituted am nes are well known to those skilled in the art.
They are derivatives of each of the above and mixtures of two or more of these heterocyclic

amines. Preferred heterocyclic amines are the saturated 5- and 6-membered

heterocyclic amines containing only nitrogen, or nitrogen with oxygen and/or sulfur in

20 the hetero ring, especially the piperidines, piperazines, thiomorpholines, morpholines,

pyrrolidines, and the like. Piperidine, aminoalkyl substituted piperidines, piperazine,

aminoalkyl substituted piperazines, morpholine, aminoalkyl substituted morpholines,

pyrrolidine, and aminoalkyl-substituted pyrrolidines, are especially preferred. Usually

the aminoalkyl substituents are substituted on a nitrogen atom forming part of the

25  hetero ring. Specific examples of such heterocyclic amines include

N-aminopropylmorpholine, N-aminoethylpiperazine, and N,N'-diaminoethyl-

piperazine. Hydroxy alkyl substituted heterocyclic polyamines are also useful.
Examples include N-hydroxyethylpiperazine and the like.

In another embodiment, the amine is a polyalkene-substituted amine. These

30 polyalkene-substituted amines are well known to those skilled in the art. They are



- 33- disclosed in U S. patents 3,275,554; 3,438, 757; 3,454, 555;
3, 565, 804; 3, 755,433; and 3,822,289. These patents are hereby

i ncorporated by reference for their disclosure of

pol yal kene-substituted am nes and net hods of neking the sane.

Typi cal Iy, polyal kene-substituted am nes are prepared by reacting 5
hal ogenat ed-, preferably chlorinated-, ol3¥ins and ol efin polymers

(pol yal kenes sl ja 115, i 5275 SRA GRTIDL NRINE ) ses1S: STREES, TR D°
i nclude pol y§ 8p»D8Y, eTRIse PaRftis MhEEHE ind¥iporated l%y refér@k Yor their disclosure of

(et hyl ene/ propyl ene) am né, (50:50 nole ratio of nononers); polybutene

am ne;  NN- dpglysikens spbstityted aiines apdmethods of makingthe sé¢.2- hydr oxypr opyl ) - N-
10 ol ybut ene I ne;.. N-po ut ene- ani |l j ne; . N- pol ybut enenpr phol i ne;
N- pol 5( bﬁt ene) ajinyplcéé{yhyl%ghy AT P@@dpo%?oﬁgemq@egﬁylrémam ne;
N- pol y( bu en ' kAT :

pol y(bu Eﬁlgge)%tﬁtgﬁ-, eralblg chloridated) SEfins arﬁ'@l%ﬁln ngglﬁx;}rr_s&pglgg]lkﬁr_xes) with

N , N- pol y( but ene et hyl énepent am ne; _
( pr opyl ene) - dmidep (Mpyd-ear golgaminesanThé amines kray be any of the amindsadepaibed! kene
substituted amne_is characterized as containing fromat |east 15 about 8

carbon at onsaboyeexampley of these sempeusds inchsie neb(aropyleneaminey I‘bN—di@atbb’ll- about
35 [ f bly 200 b 100.
'h ohe enbod rAlY S Ep R aBLR Ra0 B0 Crble® ek 8P norfaberel riPeY | S oq
by an n (nuniiﬁihe,ﬁveNQQ-ﬁi(ﬂ?hﬁﬁyHﬂWl)-N-polybuﬁbgh_tahzﬁ(éy UQ\I-QQ—h?&mkﬁﬁ’%{)ylﬁPDUt

500. Generally, the polyal kene substituted amne is characteri zed by

an n vallfe opolyintene @oine; N-pblybuteanariling r N+polvbuteperabrpholig) ONipolyfutene) 20
2500. I n another embadi t .n varies. bet n about 0 tq abo 00 or
1300 e c Rt R bt R e e e Bediamges, & Yol T imien. o
ani nes are Ly * N .int 0 N olv-
OpfanpRd NN M(H&@né%&ﬁ%&ﬂ}%ﬁ%@ﬁtmﬁﬁﬂ, O R PRy N?fpol&/s ually

pol yrmeri zabl e ol efi n nononers of t about’ 16 carbon atons:
2 to about 6(prqnytsne)-hBipyopylenediahnine and theviikee pref er abl y 4. The ol efins

may be nonool efi such as et hy| ene, propyl ene, 1-butene, .isqbutene, 25
and 1-octene; or n;hepgq(i% @eiﬁ?gg“qﬁ'ﬁﬁéﬁ%‘ie, gﬁh@%@cﬁ%@f‘%%@%@%r,

Such 1135, abguPSLABERGME eSBY £ st BHoGIRY AR prcleBRPR P E s Bup

honmopol ynmer. An exanp erre I's a po

preferably atopbbyt300&abonatonly, prefehily200Q%ore preferablyt 100. i bysembbdinést, i ved
fromisobutyl ene. The pol yal kenes are prepared by conventi onal
procedur es. the polyalkene subsfituted amine is characterized by an n (number average

QPOt her us ef\%igﬁ)t? lvmmo Gt ilesas@al?oglp @86‘3 %eingrra]ﬂlﬁr t?lg li'a%{yaﬁ(%}zea isu % tul%&i :rmenan%tig on of
characterized by an n value of about 500 to about 5000, preferably about 800 to about
20 2500. In another embodiment n varies between about 500 to about 1200 or 1300.

The polyalkenes from which the polyalkene substituted amines are derived
include homopolymers and interpolymers of polymerizable olefin monomers of 2 to
about 16 carbon atoms; usually 2 to about 6, preferably 2 to about 4, more preferably
4. The olefins may be monoolefins such as ethylene, propylene, 1-butene, isobutene,

25 and l-octene; or a polyolefinic monomer, preferably diolefinic monomer, such 1,3-
butadiene and isoprene. Preferably, the polymer is a homopolymer. An example of a
preferred homopolymer is a polybutene, preferably a polybutene in which about 50%
of the polymer is derived from isobutylene. The polyalkenes are prepared by

conventional procedures.



| east one hydroxy conpound with at | east one pol yam ne reactant containing
at | east one primary or secondary am no group. These condensation
products are - characteri zed as being a pol yam ne product having at

| east one condensable primary 5 or secondary am no group, made by
contacting at |east one hydroxy-containing material (b-i) having the
general fornmula [err] wherein each3fk-is independently H or a

hyd b b d Y, i | ected f . t | St f Q
N a6 % e s A renfl oy iR 5 & conchihion gt CoRiRd byGRRIR e B0 ol e
hydr ocar bon 153664k BN cdinbotnd vith & ledst bfic Bolféimibe r8aclait Gohinthg & 1681 9€S

froml to about 10," and mi's a nunber ranging ' from1l to ab 0; with
(b-ii) at | cast primaryarirneedonddrygamind egreup. ondhikeH cgpndamsation products are The

hydroxy material (b-i) can be _any, hydroxy material that wll .condense

o th the anoHarEsEd tbgmg&miy@%n?m@%w@&at lﬁﬁ?@#ﬁﬁ?@%ﬂﬁ%@ﬂ@%hmic,
15 cycl gal iphatd 1.C; I S ' | unds

are gpre"?erre , ~an pog yO é%a{rgéngygggm al @Qép@%te?%éggy El%ﬁ??/ préferred
are am noal andterisl (b-i) havirgsthe gemdral\foidlae cont ai ni ng nore than one hydroxyl

group. Typically, the hydroxy- containing material (b-i) contains from
1 to about 10 hydroxy groups. BhY—X—A(OMgeol sMseful as (b-i) are

D e or abl y SRR APl ARty 6 = pufocarbBE R e, Y8 BElEE rom
preferably yRe fRupbontistidd of @, B0 Rn@ BOREs a pEBVRleRShydRsdakién W%,,Aﬁ hanol ,

but anol s, cycl ohexanol, 2Z-nethyl cycf ohexanol, isoneric octanols ‘and
decanol 40  a polynalent bydnocsrbob based\droug, avisdl or Zhezdp @naryl, paisdodrol, q tapges, |

al cohol , beta-phenyl et hyl al cohol , and chl orqal kgnols, 25 _ .

Fur et exarBibel 45 choghde e i dpBipBRn BB BaT Infp AATSAG 36 ved
from oxyal k LPRadond bl aingCR d N-If&dods, am des, or phenolic

mat eri al s, )tg)/% regctlon W th al%g ene ox?ﬂé’eg When two or nore

di f ferent al kyl eridhedhyidcery material (b-i)eaplbeyang, hydiey materiblethats eill asndense ur es
or consecuti v_ﬁ_)lny as di scussed in_grea detail, herin These

.. er el oy
et her - cont aiYfitth dhenAwaias sreagtants o (b regéﬁsleeéi’@‘?xi’ haatggals ﬁ%giealaﬂlghqq‘}ct ure:
-35- [g5r] cycloaliphatic, or aromatic; monools and polyols. Aliphatic compounds are

preferred, and polyols are especially preferred. Highly preferred are aminoalcohols,
especially those containing more than one hydroxyl group. Typically, the hydroxy-
containing material (b-i) contains from 1 to about 10 hydroxy groups.

Monools useful as (b-i) are primary or secondary, preferably alkyl,

20  monohydric compounds, preferably containing from 1 to about 100 carbon atoms,
more preferably up to about 28 carbon atoms. Examples include methanol, ethanol,
butanols, cyclohexanol, 2-methylcyclohexanol, isomeric octanols and decanols,
octadecanol, behenyl alcohol, neopentyl alcohol, benzyl alcohol, beta-phenylethyl
alcohol, and chloroalkanols.

25 Further examples are monoether— and polyether-containing monools derived
from oxyalkylation of alcohols, carboxylic acids, amides, or phenolic materials, by
reaction with alkylene oxides. When two or more different alkylene oxides are
employed, they may be used as mixtures or consecutively, as discussed in greater
detail herinbelow. These ether-containing monools can be represented by the

30  general structure: '



wherein R = hydrocarbyl, acyl, or carboxam doal kyl; preferably containing
fromlto about 28 carbon atons, each of R err], Rerr] and Rerr] is
hydr ocar byl ene containing from2 to about 12 carbon atons, nore often
2 or 3 carbon atons; a, b, and ¢ = 0-100, 5 provided that the total of a,
‘b, and c is at least 1. Wien Ris hydrocarbyl, it may be al kyl -,
aryl-, arylalkyl-, or alkylaryl-. In one¥bodi nent, a and b may from zero

t bout 12, preferablyf . @b ile i th
enbodi ment . a and b - ranBeORDs AR RGORs O '€ 1N B
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2- (octyl phen -10@1 yl oxy) et hanol and hi gher honol ogs nmade
usi ng great e?gﬁéﬁ%ﬁlﬁg 0 ?g ‘kyl ene oxi des, marketed under the 20 TRI TON
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15 propoxylated fatty alcobols from Croda Chemical, and Carbowsg methoxy
polyethylene glycols, such as Carbowax® 350 and 750 from Union Carbide .

Aryl analogs of lower ether-containing monools include, for example, 2-
(nonylphenoxyethyloxy)ethanol, 2-(octylphenoxyethyl-oxyethyloxy)ethanol and
higher homologs made using greater amounts of alkylene oxides, marketed under the

20 TRITON® trademark by Union Carbide.

As noted hereinabove, polyether monools may also be prepared by
condensation of 2 or more different alkylene oxides, in mixtures or consecutively,
with alcohols, alkylphenols or amides. Commercially available polyether monools
made from reaction of mixtures of ethylene oxide and propylene oxide with butanol

25  are represented by the UCON® 50-HB- and 75-HB-series of functional fluids from
Union Carbide, while similar products from mixtures of propylene oxide and higher
(e.g., C4C;o) alkylene oxides are sold by BP Chemicals under the Breox®
tradename.

Polyols are defined herein as compounds containing at least two hydroxy

30 groups.



D hydr oxy conpounds include al kyl ene glycols of general structure
HO (-R-)-OH, wherein R is hydrocarbyl ene. Exanples are ethylene glycol,

1, 2- propanediol, 1,2-, 1,3- and 1, 4-butyl enediols, 1, 6-hexanediol,
neopent yl ene gl ycol, 1, 10- decanedi ol , cycl ohexane-1, 4-di ol and

1, 4- bi s- (hydroxynet hyl ) cycl ohexane. 5 O her diols include
ether-diols and polyether diols (glycol sB6-These nay be represent ed by

t he general structure; err r.ei n err err] and err] are
i ndependent |y C2- %@W%W&Fﬁ@l’é‘ﬁ de R{ %"Y &% R%E"“gl“e

propyl ene. aph 8.rD a9, ehékfh RIS &ﬁ%@ﬁagie{, z%&r%%ea@% 1&%g§1y9610\1'zded 10

that the tot cls a eas s of

pol yet her - dpmlpanelin(ﬂ 1,2-, l,Ga—elnkile ebaty@angdmls, uerhmhgdmnae@emmm glycol,
dlpro ylene

tetraet hyl ene o ycol
hyir oxyor hy | fydesensdisheeionraze . S 4@4@%%@:@%%%
I - | k
B yool s 1% om ni otiel Gicté i eenérBoh Ol iitech @, @iyl MW rBh b,
oxi de diols Wﬁé&ﬁyﬂ@meﬁl yteacnkyi yl ene gl ycols from Dow Chem cal, and

the liKke. In addition to nonools and diols, other useful

al cohol s i nclude pol yhydri cHO-(—OBf’-t)ph-(vl(Rﬁﬂhv-(-@t)‘alQﬁ or nore HO groups,
preferably those containing yp to about 12 carbon atons, and

especi al |y t wlewsin: dnt R'nand) R ater independently) %&1 hydrosanbglene, more ftews |
Usef ul pol yhy c polyols includ | ycer.ol , thyI ol ne 2 et hyl -
20 2- hydrox?tgﬁieﬁwrmroyy sﬁ&ﬁéd%cﬂn% AT @Fﬁ"é@ Peroq% provided

di pent aeyytr I , 0 %? _

2,3, 4- he&danet]ﬁ?%qe to%?%%el%‘%ﬁ% ls 18 %ltri H ycer oﬁl?d# k&budfdhogls
et her - coupl ediethylemergycolli Myldnblgmd kﬁid‘tl&tﬂeﬁe gl§tel, dipropylene glycol, 2-(2-
Am noal cohol s are useful hydroxy contai ni ng conpounds. Am noal cohol s

may be al i phbydrexyethsdonatl-pronmal and bRobistchydrenyrippylesy)ethane polyesye
These tay. beRkVERS AR, o1 e aaﬁépc"”@atq%&% oF PRI e POt ol R,
(r)ifigtel ORnSI hg%b%{rgégglgn?leﬂr?% ﬂ) c%?%%nse an. ?@Nﬁdédg;xméo &Ml%)gr ta@cq% aﬂ;’sne
f or mal dem/depolybxﬁu@lmdglﬁc&@ﬁmwmﬂehﬁa&dnﬂyhdlﬁcwct ion of nitro
groups. In addition to monools and diols, other useful alcohols irl_cl?’ué_e polyhydric
alcohols having three or more HO- groups, preferably those containing up to about
12 carbon atoms, and especially those containing from about 3 to about 10 carbon
atoms. Useful polyhydric polyols include, glycerol, trimethylol propane, 2—ethyl—
20  2-hydroxymethyl-1,3—propanediol, erythritol, pentaerythritol, dipentaerythritol,
glucose, arabinose, 1,2,3-hexane triol, 2,3,4-hexanetriol, butanetriols, and
polyglycerols (including the ether-coupled glycerol dimer, trimer, tetramer, etc.)
Aminoalcohols are useful hydroxy containing compounds. Aminoalcohols
may be aliphatic, cycloaliphatic or aromatic, containing at least one hydroxy group
25  and preferably containing two or more hydroxy groups. These may be prepared by
methods known in the art, for example, by reaction of an amine having at least one
N-H group with an alkylene oxide. Another procedure is to condense an aldehyde,

particularly formaldehyde, with a nitro compound followed by reduction of nitro
groups.



Usef ul am noal cohol s i ncl ude nonoam no and pol yam no conpounds. These
may be nonohydroxy or pol yhydroxy conpounds, depending, for exanple on
the extent of reaction with al kyl ene oxi de. For exanple, a primry am ne

may react with one or two al kyl ene oxi des, form ng nono- or
di - hydr oxyal kyl am nes. 5 Pol yal koxy ether containing am noal cohols are
al so useful. These may be prepared y reaction of ammonia or a prinmary

d i h | | s s
of the mor e uset upsSH AEaPeStRE dbddhdtpiiian whRelfping compounds CIE,
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(hydr oxyet hyby rdactien bf aramenidi oara prinarg o sedmdbnylmme with an excessefalipllens of
commerci ally avail abl e oxyal kyl at ed am nes i ncl ude nenbers of the

Et horreen[err]méﬁd Proponeen[err] series of et hoxyl ated and propoxyl at ed

d Et
glri’;lmilr’lg/ pr opy?gnegf% d‘gp%%rg &gﬁg?s CORs? ﬁ%‘ut e t%le %ﬁ#r on| c a 031/1 of
pol yoxyal kyl gigatcd o frifaldekpdd with Qitfdalnes. ParBOdhyYisefelainé e—ﬁamaerza(@—o n.

Reacti on of ethylene oxide or propyl ene oxide w th polygl ycol am ne from

Uni on Cat®i dhy@bmemyﬂ&—b,mlvrepmﬁdﬁphg @ommzortly dr bxapen kyas) - STIHRAMAN ey,

Simlar reactjo t hese, al eOX|dsvv|th ef f.am

pol yoxypropylmgmh %n%m_%lﬁh n]g REABIAS %ﬂl Apd #taémfl ?‘Ff@eql%lr Mt on of
N- hydr oxyal kﬁ%“?’ erivatives. Correspondi ng products may be made by
hydr oxyal kyl on 3- (hi gher al kyl oxy) propyl am nes.

Qt her useful hydr Exmpbmbﬁbﬁbnwaﬁdmhmﬂmlmﬁmblpdebk@@-m&mxy-lwmgﬂq@ kyl

oxyal kyl -, and corresponding aryl derivgties, thereqt. sl fides of e
15 triethanolamine, dibutylaminoethanol, tris(hydroxypropyl)amine, N,N,N',N'-tetra-
(hydroxyethyl)trimethylene-diamine, and the like.

Examples of commercially available oxyalkylated amines include members
of the Ethomeen® and Propomeen® series of ethoxylated and propoxylated primary
and secondary amines from AKZO Chemie. Ethylene diamine/propylene oxide

20  products constitute the Tetronic® family of polyoxyalkylated diamine available from
BASF/Wyandotte Corporation.

Reaction of ethylene oxide or propylene oxide with polyglycolamine from
Union Carbide gives the corresponding di-(2-hydroxyalkyl)-ether amine. Similar
reaction of these alkylene oxides with Jeffamine® polyoxypropylamines from

25 Huntsman Chemical results in the formation of N-hydroxyalkylated derivatives.
" Corresponding products may be made by hydroxyalkylation of 3-(higher
alkyloxy)propylamines.

Other useful hydroxy-containing reactants are hydroxyalkyl-, hydroxyalkyl
oxyalkyl-, and corresponding aryl derivatives thereof, sulfides of the formula

30 R—S,~€R‘0)5 H



- 38- wherein R is a hydrocarbyl or hydroxyhydrocarbyl group
containing from1l to about 22 carbon atoms, Rerr] is a
hydr ocar byl ene group containing 2 to 12 carbons, ais 1 or 2; and b
ranges from1l to about 20. Exanples include 2-(dodecy|thio)ethano|

t hi odi et hanol , and 2- hydroxyethyl disulfide. 5 The hydroxy
conmpounds are preferably polyhydric aIceBBFs and am nes, preferably
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preferably 2 to about 4. es of pol yhydric am nes i ncl ude
tri- (hydroxyyraplyb) mngesefromr ige alﬁ:ut @By d Ezamples lin¢lhdai2r(doderglthiajethanol,

2-am no-2-net hy). -1, 3-pr nedi ol IH\I,N, [, N -

t et raki s(2- % 35)26\3@11371 (11 fhéHﬁWﬁ and

N, N, N, Ngtetraki %rﬁﬁ&’ﬂu
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i ncl udi ng t hrefepdbiynIpslyhgarte aﬁinmanﬁydricrmﬁﬁémhemd@aﬁgmﬂme%ovet&@d@eayam ne

may be 15 a hydroxyam ne prow ded that the polyam ne contains at | east one
condensabl e mpregmines reagfed with an alkylene oxide (Pgofetiyiens oxids, aonyirie oxidest ant s

bont ot hyl eriBlEREPREE ete&%ﬂéas Ving, bt bhaw 20 ospbon 5158, JHERER-206 Bbalf 4. L
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reactants for makl ng the pol'yam ne product ose in which
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and V\/nerel n g t@enedmmn@' kyl ene group contains 2 to about 10 carbon atons.
25 e reaction is conducted in the presence of an acid catal yst

at an el evated Ambsgtter preferred afiines| making wpet(ii) afeonhetdliqlwrmﬂmnnés this
I nvention include m neral aci ds (pono,, di-_and poly si ¢ acids) such

as sulfuric 1&@#@‘“& RYAlisienei Rolyzmpies. In anothsr M%ﬁ@r AENCRAY BE]

apou ard +oersproS sioe Bol@el 3R el b g GBS R e condepnll S,

KH2PO4, CaHP@up CaSO err] and MgHPO4; al so A1203 and Zeolites. Phosphorus
Preferred polyamine reactants include triethylenetetramine (TETA),
tetracthylenepentamine (TEPA), pentacthylenehexamine (PEHA), and mixtures of
polyamines such as the above-described "amine bottoms".

20 Preferred combinations of reactants for making the polyamine product
include those in which reactant (b-i) is a polyhydric alcohol having three hydroxyl
groups or an amino alcohol having two or more hydroxy groups and reactant (b-ii) is
an alkylene polyamine having at least two primary nitrogen atoms and wherein the
alkylene group contains 2 to about 10 carbon atoms.

25 The reaction is conducted in the presence of an acid catalyst at an elevated
temperature. Catalysts useful for the purpose of this invention include mineral acids
(mono, di- and poly basic acids) such as sulfuric acid and phosphoric acid;
organophosphorus acids and organo sulfonic acids, alkali and alkaline earth partial
salts of H;PO, and H,SO,, such as NaHSO,, LiHSO,, KHSO,, NaH,POQ,, LiH,PO,

30 and KH,PO,; CaHPO,, CaSO, and MgHPO,; also Al,0; and Zeolites. Phosphorus



- 39- and phosphoric acids and their esters or partial esters are
preferred because of their comercial availability and ease of
handl i ng. Al so useful as catalysts are materials whi ch generate acids
when treated in the reaction mxture, e.g., triphenyl phosphite.

Cat al ysts are subsequently neutralized with a nmetal -containing basic
material such as 5 al kali netal, especig/]y sodium hydroxides

{emper at ur o ) EOBHRT aioads it gsiees v erte) Siss e dkefarf PRANESS teir
eact] ons, NGNEKRLcial svalabii Al Rald b 1RRRA Aldel el o8 Ao BN pitekly ange.

The reaction nmay be run at eric pressure or optionally at a
reduced pressihich gehbpteagdeahat tremed anthetreamionfmixhee,10g., trphehylphesphitgh

nol ecul ar wei ght pol yani ne prepared, by the process (is lLimited only.to
the extent t&aplysieare Sl’h’ﬁé‘lﬂ@ﬂmﬁ“@ﬂ%“éxv%@lq getal-epnizine havle P‘att%?i’g F‘%/"é‘r?s

condi tions. The,. cont.rol of e of condensation of the product
of the priseﬁﬁ‘qlﬁﬁl/eé?'}t?sgﬁ&?@ys&lﬁ%lsﬂnogﬁqée%‘ acconplished by limting the
anmount of the condpgsidasic0ant forin- ¢he pofamine proyatoXigady lat can ejelatedy aryl

reactant charged to the reaction. The resul ti ng groduct 15 frequently
cont ai ns t hetemeperataie which can wnge froan 60°% tpnatioug 263°GnMest ragijongeheeverf r om
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reference fo sclosure to condensates and net hods of maki ng.
20 10  réShitamthigiemalecular wéightpilpamaing preparddrby the prheessds limitelondst toat ed
in the foll ow ng exanpl es. Al pergentages and all .parts..are wei ght
unl ess ot her #ies&tent @ preyent the %‘?’H’&P%Pgﬁpﬁld?gﬁg%‘ft%\ e€§°a§P8“ Fondi ﬂ?segéle
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613 parts of 40% aqueous tris- hydr oxynet hyl am ngo- net hane (THAM . An
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The amine condensates and methods of making the same are described in
Steckel (US 5,053,152) which is incorporated by reference for its disclosure to the
condensates and methods of making.
20 The preparation of various polyamine products is illustrated in the following
examples. All percentages and all parts are by weight unless otherwise clearly
indicated. Temperatures are in degrees Celsius. Filtrations are conducted using a
diatomaceous earth filter aid.
Example C-1
25 A reactor is charged with 1000 parts of an ethylene polyamine bottoms
identified as HPA-X (Union Carbide) and 613 parts of 40% aqueous tris-
hydroxymethylamino-methane (THAM). An N, purge is started and is maintained
throughout processing The materials are heated to 49°C whereupon 15.9 parts 85%
aqueous phosphoric acid are added and the temperature is increased to 177°C.

30 Conditions are adjusted to enable condensation and reflux of the amine while allowing



water to be renoved fromthe system The tenperature is then increased to

227[err] C and Is held at 227-232[err]C for 10 hours while refl uxing
the amines. The mixture is then stripped by heating at 232-238[err]C
for 6 hours, then is rapidly cooled to 93[err]C- wher eupon 127 parts

wat er are added followed by the addition of 22.1 parts 50% 5 aqueous

NaCH. The batch is m xed for 4 hours at '8080-‘93[err]C. The unfiltered product

contains 27% 0.,35% P d 11% H err] O Exgmpl.e C- 2 A

4 necked, 50%%?%5688"-’"‘8% SR Q%Gimawetlﬁ%&négge@?‘iﬂwfcm

t her nowel |, iﬁmﬁlﬁ%tfmezjﬂ@ciﬂ%%hoﬁ@%ﬁtﬁfl{i:dh%% afiifds. T %?e 0@%‘?“5”
yle th?% , fs1

is charged 10 wth 201 parts of tetraeth epent am ne parts
of 40% aqueciripped by lithting at232-238°Gr ot $ hbdurs5the3BOMpidiy ecovledt tor 939G

heated to 120/ err ver 1.0 hour. With N2 sweepin the mxture is
heated to 13‘%%%?"“’}’“@2&%’1’“1%8%?’3&%‘6&? gd??!ﬂde{’])f ecaddition 083%|1 mrsco’s nore.
The t enpar atddtous N4 Ntk Wk n&%&i[ ] 'c%é{) r ot t

241-250 C fodr’:i 3 hours. Theﬁﬁna%lgéfl al's 1g%ghcoo Jet?stdo SS{heerr fegrﬁg&c?tered.
15  Exanpl eofitalhs 27% N, 0.35% P, add #1%é&L,0ed, 3-1, round-bottom fl ask equi pped

wi th gl ass Zil rrﬁr; t her mowel |, subsurface N2 inlet, Dean-Stark trap,
and Friedri er is charged with 1299 parts HPA Taft Am nes

' bot t , 2 9 . . .
ETsCydr oxy et by )4 dieed S00R W60 horom, fesk. emyippss crith, #4518y ¢ 5 8506
H3P04 20  ahemd@ilsubblidadi Ny itlet DeéaniBtarkathp! sndl EREBIchlcofidenS4SE cﬁ%r%ed;g- o

Wth N2 sweepi n%,@ t he m xture is heated to 150[err] C. over
and to 285[ avif] 281 opasts of Hetracthylenepatitamine (TERW), elilalpartsired #0% daqueo@30- 235

nour “and 13 UM AP o pas pt 85 g TBF Teiibus e hud o SIeBAD cool o
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A 3-liter flask equ?gzpsed e\?ﬁhtﬁhﬁ%t@}@%%?%yn%aéﬂ , be ov}\}%ls]%?l}éhatgeBRlZCl nl et
and a oven 2 hairs porenThaeapetature ivmgianthinéd &t 23632908 CFo0d hdidhhaad 1200

parts of TEPA, o~ cNEXt are added 16 parts of H3PO4 at 110[err]C. N2
blowing i s CBhretddfor3 houss. The materialsiare copind tail20% Cenddilterast ed t o

220[err1§i|238‘2m§% and held at 220[err]-225[err]C for 1.2 30  hour;
then heated™1o0 rlCin 0.2 hour and held at 230[err]C for 4.75 hours:

3_29 parts A 4 necked, 3-1, round-bottom flask equipged with glass stirrer, thermowelf,1-
istillate collected. The mxture is held at 242[err]-245[err]C for 5
hours: 39 pé&wesyrface N, inlet, Dean-Stark trap, and Friedrich condenser is charged with 1299
parts HPA Taft Amines (amine bottoms), 727 parts 40% aqueous
tris(hydroxymethyl)-aminomethane, heated to 60°C whereupon 23 parts 85% H;PO,
20  are added. The mixture is heated to 120° C. over 0.6 hr. With N, sweeping, the
mixture is heated to 150° C. over 1.25 hr and to 235° C over 1 hr. more. The
- materials are held at 230°-235° C. for 5 hours. The temperature is increased to 240°
C over 0.75 hour and is held at 240°-245°C for 5 hour. The materials are cooled to
150° C and filtered. Yield: 84%.
25 Example C-4
A 3-liter flask equipped with stirrer, thermowell, below surface N, inlet and a
stripping condenser is charged with 363 parts of THAM and 1200 parts of TEPA.
Next are added 16 parts of HyPO, at 110°C. N, blowing is commenced at 120
cc/min. The mixture is heated to 220°C in 0.8 hour and held at 220°-225°C for 1.2

30  hour; then heated to 230°C in 0.2 hour and held at 230°C for 4.75 hours: 129 parts



additional distillate is collected. Tenperature is maintained at

246[err]-255[err] C for 1.2 hr: 178 parts material in trap. The
m xture is filtered at 155[err]C Example G5 5 A 3-liter
flask equi pped with stirrer, thernmowel |, below surface N2 inlet and a

stripping condenser was charged with 363 parts THAM and 1200 parts TEPA. At
100[err] C are added 16 parts H3PO4. N2 blow ng is cornmenced at 95 cc/ mn.
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further heat gdditienal S@is@Ndit Gs fcdlleded. adrtinipepiidle 3- Matfained)@tiN48nds4PE gorat 250

[err]C for 5.5 hour: 288 parts distillate are collected in the trap.

Mat eri al s ar 8.2l 18 partsapatefialintrap CThe mixtureriz filtpted aC185°C. A
1-liter flask, equj d with stirrer, thermowel |, below surface N2 inlet and
Dean- St ar k tiéﬁiﬁg&;‘l' arged with 121 parts THAM and 400 parts TEPA. To this

15 nixtgre are %ggﬂ%rg}aﬁqk E@Eff'ﬁled%wﬁwth@ﬁn&%ﬁ'b%@ sth¥acO NG MIBGnl S

comenced at : e reaction mxturé Is heated to 150 err]C
over 1 hour, stippirgocctidehser wa€ charged with 363 parts THAMs andl H200 patscTEPAr At S
held at 230[err] C-232[err]C for 4. .25 hour: 17 parts material .

col l ected i n199§p?rel?édeﬁi parts HePQye| N> lowing is copmengsd &t 3% cefmip: BE parts

mat eri al . | Japn. m [ L4 1loBs 41
[err] C over 5 25@?%]{3“%2%%&6 ?gg ﬁg‘}?‘a‘) %Bgm!’ng{ﬁ g)ﬁfler&r‘]hgéﬁ%é@??é%go%&ﬁ7'5
hour; 50 par &39I 0.3hotQ! TIREEdifteritdare fafther HegteB RS 25040 forSan additioddP0G at
250C. for 5 hour; total of 53 parts material collected in trap. Filter at

150[ err] @  hour arikbeiglat 260 7C for 5.5 hour: 288 partsadiStildaterare ¢ollsktedduithp&dpwi t h
stirrer, thegmwell, | ow suyr, e N2 inlet and Dean-Stark trap is
char ged Wth%@%ﬁ?ﬁegﬁ‘%ﬁ@;ﬁé@cﬁ% parts glycerol. 2.3 25 parts

H3PJ err] ar&i@g&; 80[err]C. N2 blowng is comenced at 165 cc/mn. The
m xture i s heate 0 220[err]C. over 2 hours; to 240[err]C. in 1 hour, to

245[err]C. in 1.5Anduliter flask eqaipged withSfiffer, ifrermotvelly beldwesutfacepls arletrandi s

hel d at 255[err]-252C. for 2 hours; 12 parts material _collected in
trap. The m Bean-Stark trap was;chapgpdr with 112D parts 7ando#)0; parts TEPAsIOptﬁJrs[s

di stillaje colled g hdie" £9-patl e B AhB6-CO" 2, BloWing W Eodyiheiladar?t

255-

260[ err] C f o0 ket THE r€actibn hitktate i9heatbd RAII3CAVEE 1 Ihbad, @nd fo 230°Coev@d i n
trap. Filter at 130[err] C. ExarrEI e C-8 To a 500 m
flask equi ppéd haurh The remperatuigds heldat 3062 RVCslor #dchone: |hpasts material

collected in trap. The mixture is held at 237°C for 3.25 hour: 38 parts material

collected in trap. The mixture is further heated to 241°C over 0.75 hour and is held

20  at 241°C-242°C for 4.75 hour; 50 parts material collected in trap. The material is

held at 250°C. for 5 hour; total of 53 parts material collected in trap. Filter at 150°C.
Example C-7

To a 500 ml flask equipped with stirrer, thermowell, below surface N, inlet

_and Dean-Stark trap is charged with 201 parts TEPA and 468 parts glycerol. 2.3

25  parts H;PO, are added at 80°C. N, blowing is commenced at 165 cc/min. The

mixture is heated to 220°C. over 2 hours; to 240°C. in 1 hour; to 245°C. in 1.5 hour

and to 255°C. in 1 hour. The temperature is held at 255°-252°C. for 2 hours:

12 parts material collected in trap. The mixture is held at 255°-262°C. for 7 hours:

34 parts distillate collected in trap. The temperature of the mixture is held at 255°-



5 and Dean-Stark trap are charged 201 parts TEPA and 45 parts

hexagl ycerol. To this m xture 3.5 parts H3PO4 are added at 85[err]C.
N2 bl owi ng is comrenced at 165 cc/mn. The mxture is heated to
245[ err] C over 0.7 hour and held at 245[err]-260[err]C for 1.75 hour.

-The mxture is held at 260[err]-270[err]C for 7.5 hour total of 27 parts
material collected in trap Filter at 125f®+r]C. 10 Exarrple C9

cqui val ont aRGs o Rk . & OEPSEE TR tlie b B |

one enbodi nengged.he anine is the reaction product of any of the
af orenenti oned pol yamnes with at | east one of a carboxylic acid, |actone,
anhydri de,, EsamplecC-8ster wherein the resulting product contains at |east

one condensabl e HQg u .Such mat er i,al obt ai

enpl oyi ng an exc':z %‘ﬁ@‘ﬂ? Eﬂ?gﬁ‘atwﬁléﬁg??rv@%ow\éubbd? 3‘?%33(%1?’1
reactant.s andD -Stark§ hRRingr H‘ZGPMTE?A%H epah?% Kby cehdl!l not
limted to t?]% rg?anctlon %i?oduc ¢ nono- a?g poly- car oxyllfazztﬁ]asm ds
and functi onmlixtdrer 3\fatpaste SHiRGy" exef addadcbt 85°Q0 N,abloydng descoxmnéxtcedt atl east
one pol yam ne preferabl y .an al kyI ene poayam ne as defin

her ei nabove 163 e¢/mimi ABe mixiuenisthoated te SASEH euer &7 hRilﬂ-Plg#hﬁ]éﬁ 245° o%(lﬂ@d that

Bampl ary of S ol SHF bRl BLR3s T 2605200 Rofongl S MR AL o 27 PP U 5.

Pat ent Nos. ﬁlaﬂe?ﬁ]&ﬁ%ctealﬂﬁ'giafSﬁﬁterat 125°cand 4, 234, 435 each of which is
expressli/qlncorporat ed herein by reference, and 25 numer ous ot hers.

The reac -9of anmi ne and carboxylic reactant may be reacted with a

ai sl fvf‘é'e,etsz%f b oA Bh ey by bl cplastog, AN A . on

anhydride, b M&ﬁtaﬁ{o%nt 8a8d!dRE.OH, of dithéRlambefitdhol, SUl fur chlori de,
al kenyl cyanl&%es car boxylic acid acoyl at1'hg agent sosuch as 30 acids,

anhydri des and | alnt enesembédimbytrcthe dosine nissthearsattids préduictl of, mardfoﬁﬁt es,
hof or.mat es, urea, fhiourea, guanidin d| cyanodi am de

-43-
hydr ocar byl #ﬂ@tﬂ‘t&?’é@ po’lyammesh 6@5?569%18 %Pﬁ”fy 10BS AP dride,,
hi oph

thi op osﬁﬁataﬁaestw%hom g%pgx%aﬁ&cf%ﬁémsat JH%%B eﬂ"hférgﬁ‘}?

phosphor us oxi des ocarby |ocya
hydr ocar byl Smhcafmataﬁdsnaytbdbbtﬁme(bby empmyhigmyﬁaﬁsﬁf mﬁmadaﬁ relative to

epi sul fi des, f or mal dehyde or fornal dehyde producing conpounds plus
phenol s. The@gcwﬁgxﬂ@reactant used as the ami ne provided they contain at

least on condens aé’&fabi\l' a.rmgr OShis type include, but are not limited to the reaction product
of mono- and poly- carboxylic acids and functional derivatives thereof, such as

20  anhydrides, with at least one polyamine, preferably an alkylene polyamine as defined
bereinabove, containing at least two condensable -N-H groups, provided that the
resulting product contains at least one condensable N-H group. Exemplary of the
patent literature describing such materials are U.S. Patent Nos. 3,172,892; 3,219,666;
and 4,234,435 each of which is expressly incorporated herein by reference, and

25  npumerous others..

The reaction product of amine and carboxylic reactant may be reacted with a
wide variety of other reactants. Exemplary reagents include carbon disulfide, H,S,
boron containing reagents such as boric acid, boron anhydride, boron esters, and the
like, sulfur, sulfur chloride, alkenyl cyanides, carboxylic acid acylating agents such as

30 acids, anhydrides and lactones, aldehydes, ketones, acetals, ketals, carbonates,



Exanpl es of reaction products of am nes and carboxylic reactants useful as
t he am ne (O include: Exanple C10 10 A reaction
flask is charged with 698 parts of mneral oil and 108 parts of a

commer ci al pol yet hyl ene pol yam ne mi xture having typical %\= 34. The
material s are stirred and heated to 135[err]C at which tinme 1000
parts of a pol ybutene (Merr] = 1000) -43-substituted succinic anhydride

are added over_1.hour. Wth_IN2 spargi.ng, the N rat,ure .i s .i ncreased
to 160[err] c°§haf°ﬁaPﬁ&tW8%emﬂ%Feﬂ§_$%%‘B@GMW@nqdm@?=§@) Y] BhesHtes, o e
volatile CONMpORRRASyl HhBspMited Unjdrbarbyl! iHidphEsphatesd hgddbab REIBHRCS Kigds! D
filter aid y yigl I ng a f’iﬁ'ratej{ypi Cpglly contg(ihgi ngﬁZ% ang a total
base nunber ghosphorus sulfideExphuspleoras ddides, phosphoric acidThpdrpearbddthiceyafatesx anpl e
C-10 is repeated except that before filtration, the .Jjmaterials. are

reacted withb¥ by ipocyapaepht Iidrpcarbyd dsofhiogyspptes: | epogidesn r gl s. The

20 pr odgct | : OOCBHEQB qﬂgm@, = 35.
Exanpl e C—%me&e\ﬁ%&%} %d%ﬁ%cg;(f&%g f a%lp‘geﬁlgé- %erszss'repeate %xcept
that before fuséd dsahé @ftinelpeovided they@uineiin &dleaspsrecondamsabld NvH drodd. parts CS2 to
give a sulfur and nitrogen containin . condensate. 25 Exanpl e C 13.
A pol ybut ene havi Fixamphesebesactepraducts:of aminesand parbgrylicreactags psedalasthe t s)
is reacted with 1&3}&? s mal ei c anhydride with Cl[err] blow ng (total
Cl[err] abou ) To a reactor containing 1000 parts of the

substituted E%@y;%ﬂn-hydride I s added 1050 parts mneral oil, the
materials are heated, with mxing, to 120[err]C, followed by addition 30

of 70 padfs of theA ceactien flaskl isanherged witht 648cpattssafrminerh! ol aBdal08l parS-of The
reaction

i xiure | s hEREEY H e TS R o The mi
The 11 trat o asiriedieng beandle s "C By Wi ot b8 ol &S peTa M nrd 800 o o

base number  Sygdhited succinibXAHUSIC ot added 1_hour, AWiRE W AsELgig! YR ne
I's prepared by react ish‘%"“i‘ 00 parts of pol yiO\srecl;buter?;I z

temperature is increased to 160°C and held there for 4 hours while removing water and

15  other volatile components. The product is filtered using a diatomaceous earth filter aid
yielding a filtrate typically containing 2% N and a total base number of 45.
E eC-11
The procedure of example C-10 is repeated except that before filtration, the
materials are reacted with 28 parts of terephthalic acid at 160° for three hours. The
20  product has typical analyses of 1.9% N and a total base number = 35.
Example C-12
The procedure of Example C-10 is repeated except that before filtration the
materials are reacted with 21 parts CS, to give a sulfur and nitrogen containing
condensate.
25 Example C-13
A polybutene having a number average molecular weight = 1350 (1000 parts)
is reacted with 106 parts maleic anhydride with Cl, blowing (total Cl, about 90 parts).
To a reactor containing 1000 parts of the substituted succinic anhydride is added 1050
parts mineral oil, the materials are heated, with mixing, to 120°C, followed by addition
30  of 70 parts of the commercial amine mixture described in Example C-10. The reaction



(MJ[err] 1000) substituted succinic anhydride with 85 parts of a conmerci al
et hyl ene pol yam ne m xture having an average nitrogen content of
about 34.5%in 820 parts m neral oil diluent under conditions
described in LeSuer US 3,172, 892. Exanpl e C- 15 10 A boron
containing conposition is prepared by reacting a m xture of 275 parts
mneral oil, 147 parts of a commercial et4¥d eneam ne m xture having an

aver age .CONMPOsSi t] sponding ta that of.tetraethyl enepentam ne
and 1000 par W%‘?lealea{egqﬁgl%{(g(? Eﬁgh@gﬁ\}tﬂg} SPEHE) O JEWOYS ¥ E@séhﬁ?ci ni c
anhydri de at g}efdd (%}hlid m&e@@%g?tp : : our s
the% bl own with nijet%ﬁ)gen gtdia%;SO[err] o@t%%dglﬁ@@gﬁﬁgwcéﬂfqu}at ed

am ne. To a shalysis; 10204 38d hasrd tetabbase aumberd=201 398 parts mineral oil there

IS addEd 1405 Egrts of above acyl ated am ne over a period of 2 hours.
The m xture £€-feated to 150[err]C for 7 hours and filtered enpl oyi ng

Cont ai ni 0, by antPyeyiedibolficink b psposg B tEachnl 100 el BF YihinbRef ¥

A solution o 9 r 4 -0 | L t Q rcial ethyl ene

pol yam ne m E(tﬁlin’ gOd(?Z%%ﬁﬂt%ggﬁ@%%d%%gﬁgét%%ﬁf%éwsééﬁrﬁeé’ﬁar ed
and hepblgainine niikhire havifg af Avéage ittoge® boritbitbfl dboatlsle o108 0pdrss of a
N2 bl own pol yhut enyl - substituted_succinic anhydride prepared by
reacting a niveeeldiluemomndesponditions described jLySucn bif BHE2,$8i ng nunber

aver age nol eg arlgﬁ;iﬁht of about 1000 and 108 parts 25 (1.1 noles) of

nal ei ¢ anhydrioe” out 185-190[err]C while 100 parts (1.43 nol es)

Clerr] 10 ar e Aasbitlcdaeindag BorPesithH it preBark@'by feddfhd S miARE b D5 faphs! Oved
by heating to 150[err]C. The reaction is continued at 143-1 err]C
for 1 hour. minergdraliuld’ paststofem coimmercialdethylencamifix aviptuee Bavidg an average

The procedure_ of anple C IS repeated except the polyhu | groyp on
30 the subsﬁ?%@ng%smﬁ%i&dﬁﬁd&[ F%"aﬁtg?’ nfapang Q"goi@gﬁﬁ& e

havi ng a nunper. — . . . . o

- 45- B gisalptenss Moy PLO00) sphgfifuted Bissinicctbigride. #020pR8EE fobbager y, of
about 1700. z A L | B0 ] parts
m neral oil %nrﬁidatllgg?g?r&t EO%?%HI\EOKP(% ﬁl%g&%t f%l?it}g%gglt&eﬂ#ytﬁ%ﬁgﬁ] =
1000) sukici naoylatetdhamiine.d dovdsluery of 289 gatinBeric asid 2 398! hards miritgal oibthere is

tenperature i justed to 88[err]C followed by addition of 152 parts of
th(rarppr oduct %ﬁeg qwf parts of abovc[e acyl!lted amine over ap%riod of 2 hours. The mi:?ture is

heated to 150°C for 7 hours and filtered employing a diatomaceous earth filter aid to
give a liquid product typically containing, by analysis, 1.9% B and 2.3%N.

Example C-16
20 A solution of 698 parts mineral oil and 108 parts commercial ethylene

polyamine mixture containing an average of about 34% nitrogen is prepared and

heated to 115°C. To the oil solution is added 1000 parts of a N, blown polybutenyl-

substituted succinic anhydride prepared by reacting a mixture of 1000 parts of

polyisobutene having number average molecular weight of about 1000 and 108 parts
25 (1.1 moles) of maleic anhydride at about 185-190°C while 100 parts (1.43 moles) Cl,

are added beneath the surface for 4 hours, under N, followed by heating to 150°C. The

reaction is continued at 143-150°C for 1 hour. The product is then filtered.

Example C-17

The procedure of Example C-13 is repeated except the polybutenyl group on

30  the substituted succinic anhydride is derived from a polyisobutene having a number -



Exanmple C1 while maintaining 88-93[err]C. The batch is m xed for 2 hours

at 82-96[err]C, then the tenperature is increased to 152[err] C over
5.5 hours. At 152[err]C the N2 purge is di sconti nued and submer ged
N2 is begun. The batch is heated at 149-154[err]C until % H20 is no

nore than 0.30% by weight. The materials are cooled and filtered at 138-
10 149[err]C and adjusted with oil to A5« total oil of about 40% by

wei ght The pr, t contains 2. 15% N. Example C 19
The procedur 39%%@%(:%%1%‘1%1: ’ ﬁgmg\%é’dv%lmaﬁﬁ%%aﬁl abayt 1708 no
bl own succi nmg_(&gde, 720 parts mneral oil and 111.3 parts of the

product of 15 anple G1. The product contains 1.65% N. Exanpl e
C 20 A reactor Tis echprged ewith <406 partsamiresal @ill 8nd < 00@ aets axf £Geplownhat
before filtration, the __ materials are reacted with 28 parts of

t er epht hal i c pelyisebutenyl€d{ gr1P00)suctiniceshyivide svhile mixing Bxnderah &N, @udde. 2The

The procedure of anple. C-18 i s/ at except that before filtration the
mat eri al sglar ger%?ﬁrgg? @&Pﬁte%f) ﬁgré g‘a&?%t n-0fsk2s parts of dbe, produefesf
containing g intaini = I WA R, A tene
havi ng a nunbg?m%%g?gggﬁﬁo excl:ul a?g %\%?%g @e%%lf%ﬁf%%glgw%eﬁ% ’eact ed
with 106 par tiennix eipemniry d indreasuidtth 1621 ovdr S8 houirflg Af 1 §2°0 theN,Suirge RbDOU!

90 parts) ) t_opé)ég&ar a substituted succinic anhydride. To a reactor
cont ai ni ng 18ePILE ged N, isdegun.| The befck ischsated gt 4491 843GIuntilr% added

1050 ingr:al. o i al. .. heat ] i i t
20rerric 1 HAS ko Bdre shald ST B i The materis € 50led, i Hisfredal P38 © 1y
react i onl0r x149°€ arel difatediwith ollth[ &V lotal AMESE 2bolBOIIYS BY wlighi? War hg&l to

|

remove 30 volatiles then filtered enpl oying a di at omaceous ter
ai d. contains 2.15% N. - 46-

Exanpl e C 23 -1 An acyl ated polyam ne is prepared by reacting
1000 parts o@%’%@lﬁ%utenyl ( M[err] = 1000) substituted succinic

anhydr i de Wi th 85TRapichofie bPExRRARUSYS o SR6AERlefploving 10d0lpd rts
m neral oil diluent _Bfr?ger conditig%s escr@ggg@ieﬁlp%nrﬁ)}e %0%%%&%
Exanpl e C- 24blown succinic anhydride, 720 parts mineral oil and 111.3 parts of the product of
15  Example C-1. The product contains 1.65% N.
le C-2

The procedure of example C-18 is repeated except that before filtration, the
materials are reacted with 28 parts of terephthalic acid at 160° for three hours.
Example C-21
20 The procedure of Example C-18 is repeated except that before filtration the
materials are reacted with 21 parts CS, to give a sulfur and nitrogen containing
condensate.
Example C-22
A polybutene having a number average molecular weight = 1350 (1000 parts)
25  isreacted with 106 parts maleic anhydride with Cl, blowing (total Cl, about 90 parts)
to prepare a substituted succinic anhydride. To a reactor containing 1000 parts of the
substituted succinic anhydride are added 1050 parts mineral oil, the materials are
heated, with mixing, to 120°C, then 70 parts of the product of Example C-1 are added.
The reaction mixture is heated to 155°C over 4 hours with N, sparging to remove
30  wvolatiles then ﬁltered employing a diatomaceous earth filter aid.



A boron containing conposition is prepared by reacting a m xture of 275

parts mneral oil, 147 parts of the product of Exanple C-1 and 1000
parts of polyisobutene (M[err] = 1000) substituted succinic
anhydride at 120-125[err]C for 2 hours, at 150[err]C for 2 hour s,
then blowing with nitrogen at 150[err]C fgr 5 hours to forman acyl ated
amne. To 10 a slurry of 239 parts borf®~acid in 398 parts m neral oil
there are adde gf §2 arts of above acyl ated anmi ne over a period of 2
hours. The mi heated to 150[err]C for 7 hours and filtered
enpl oyi ng a di at osRasAed palyamind isipRéparédiby feablinge 1600 paits oF Setutenyl
contai ning B and N. o 9Exarrpl e ggpS 15 y o Apsol utﬁivcl)% of 638 parts

m neral oil @id=l0B0paibistutid subénidtaaly@iR Wigh 35 phriofthe product &X@Epipte C 1 i s
prepared and heated to 1,15[er.rer. To the oil solution is added 1000 parts
of the pol ydeatldn$R0 partssninenal eilididuent inder conditions idaseribed m&xapinte C-18. under N2

fol | owed g b% Qiﬂti ng to 150[err]C. The reaction is continued at

143- 150] érr] ~4tour. The product is then filtered. 20 Exanpl e
G- 26 A bBfenRbAGHH &nﬁiosﬁéﬁﬁ@brgp' dred By tedictf 'x%p&ﬁﬁﬁqreed@% ?ahé'e

pol ybut enyl group on t ga substitute suc%i’ nic anhydride is derived

from a pol yimineral eilel 47 parts gf the produet of ExampleaCdr angel 000 [parts lofi polyisotiitene
nmeasured by vapor phase osnonetry, of about 1700. Exanmpl e C 27 25
The procedur@Mgk B0 mibstitGed Guccinic epmalridd ab k(e p2S°ChHer 2 hauts] atrl SAPQ for2

includes 0.1 equivalent of polyether carboxylic acjd sold under . the
t r adenane mm%ﬁ%%ﬁlm@%ﬂ%ﬁq Cpf@’igg%ﬂt‘t%ﬁ’ﬁnép agylatef apaine, nf¥ dr i de

react ant 1 E(yj ﬁ - .1 3 i gkjlﬁp Eg RE 000
parts ofma paoflyl oﬁg?je e h%\%fﬁﬁldamggﬁﬁgmﬁ%@?%g%mﬁ%? ecu 31965 g toﬁof
about 1000 abdveidyldiedahingionér pRiod oFQ liduks Phe mixture is heated to 150°C for 7
-47- term nalﬂvi n?-/ll i dene groups and 6 parts 70% aqueous

net hanesul f d1oues andi employing ardistemiaggoys gawh filten aid te giveopliayid podustier N2
foll onwed by addit.i Oﬁaﬁ%Nsn' 2 parts 50% aqueous glyoxylic acid over 4
i

hours whil e K 155-160[err] C. Water is renoved and is

collected iwtark trap. The reaction is held at 160[err]C for 5

5 hours, cooled to 140[err]C and filtered. The filtrate has total acid no.

(ASTM 15 Procetlsolutioh 698 partS miferaine]l smiolf)$i darts af therethydene(padyemite of edur e
D-74) = Example C-1 is prepared and heated to 115°C. To the oil solution is added 1000 parts
of the polybutenyl-substituted succinic anhydride of Example C-3 under N, followed
by heating to 150°C. The reaction is continued at 143-150°C for 1 hour. The product
is then filtered.
20  Example C-26
The procedure of Example C-12 is repeated except the polybutenyl group on

-

the substituted succinic anhydride is derived from a polyisobutene having a number
average molecular weight, measured by vapor phase osmometry, of about 1700.
Example C-27 | :

25 The procedure of Example C-10 is repeated except the reaction mixture
includes 0.1 equivalent of polyether carboxylic acid sold under the tradename Neodox
(Shell Chemical) per each C=0 of succinic anhydride reactant.

Example C-28
A reactor is charged with 3000 parts of a polyisobutene having a number
30 average molecular weight of about 1000 and which contains about 80 mole %



53 2. M[err] (Gel permeation chronatography (GPC)) = 1476 and Merr] (GPQ)
= 3067; unreacted pol yi sobutene (Thin |ayer chromatography-Fl ane

i oni zation detector (TLC-FID)) = 8.6% Another reactor is charged
with 350 parts of the 10 product of Part A of Exanple 1, 17.2 parts

di ethyl ene triamne and 267.5 parts m neral oil diluent, heated under
N2 to 160[err]C and held at 160[err]C fagy5 hours. Filtered

145 C. Filtrat t 1.02% N. . D) Th d b
SUbSt 1 1 Ut e ST SRS SH0urE 400 it TR ARNRGLS FGPABELORE seid. The
ot onal | 3. o 03| e NIbWEH V' AGRCARE 59 2ERkOYOAD an 15

addi tional reactant east one a carboxylic acid
anhydri de, aqdeomstglyoxyhc acid Swet doheunsawhﬂ«;dmntanmgiﬁﬁrﬁﬁ?&ydwm isar e

hydr ocar byl substrtut ed, pref erably qj | e,
aromati c, cfE‘F‘B‘éﬁdr icollegted in &F&PT%“"F‘F‘& e'rrﬁ F"Z?CF%IS hel at I‘r%r‘bgé‘r byl

substitu nt g t

preferably a easp&ﬁ% gg iﬂ‘ggﬁﬁ%tegnsﬂ?n ano?ﬁgt}g{e&lﬂb%%@nﬁo p?%’%d

conpri ses al&@cedufs XJ—W@ af 330 afd sﬁﬁéd iificdtioneo. AR TMaPRyckdErs B4 uked
ydr

carboxylic acids, |actones, | des, and esters wherein the

m xture conpBixeM a(Gélegéﬁnem Gliroﬁiatdglﬂiﬁﬂyc(GPC)) =SuTstdridudvey (GPOYoxy| i C

aci ds, | actones, anhydrl des, and esters containing fromabout 12 to
about 24 caPB6% unreagted npalyisolaitenshai(Thins layer i chuematographyFlane Jenigationof

l'i ph ds drid d
st ore. havi fAgteget (AEGHHE S G6R5sAnofer Bessts i ABAceRT Sy SR Bfest pb ™"
substi t ygnt . roduct of Part A of@ia%ﬁlé 19a5¢ ph¥td Aice@énd! rrRbdid 8hd ersrp%\/l ic

aci ds, Iactones anhydri des, and esters and nethods for preparing
t hem i ncl udmmenabng diluest, cheated: wastes Nt 160%¢ andideld at 160°C3 forl 5, ars.

(Rense); roan et al 587 (Rense); 3,912,764 (Pal ner);
4,110, 349 (@%Ffﬁ“é"kg ‘Hl@'z’f fvg}?%aﬁrdt et al); European Pat ent

Publ i cati on% EP The Hydrocarb A actone, A ] fo - 48-
0759443, EP 07594447 anc : ’ese patents are
her eby o nc@pmonait;edhdneomposmqnsrefdnenmnﬁm areebmpaneﬂ dahpioying Lane s
cont ai ned t her.ein. ri bed within these ref erences are

proceduf®s M@ﬂmr@ﬁmar@aﬂlmaneofawm&sm a%@pbydndecandesster.ant i s
d | d
rescted vt b gh AL AR e RS P

react ant ar goliblect ﬂdle$d'1 mdsreb@raasmm@ @fcl&ﬂrbwhbl andhaliplagic. pPesfedblye the
described is an "ene" reaction wherein an ol efinic conpound and an

al phabet a- Ubidgearbyl; substituent is aliphatic and contains at least 8 carbon atoms more

preferably at least about 30 carbon atoms. In another embodiment (D) comprises a

20 mixture of two or more of the hydrocarbyl substituted carboxylic acids, lactones,

anhydrides, and esters wherein the mixture comprises at .least one of aliphatic

substituted carboxylic acids, lactones, anhydrides, and esters containing from about 12

to about 24 carbon atoms in the aliphatic substituent and at least one of aliphatic

substituted carboxylic acids, lactones, anhydrides, and esters having at least about 40

25  carbon atoms in the aliphatic substituent.

Patents describing useful aliphatic carboxylic acids, lactones, anhydrides, and

esters and methods for preparing them include, among numerous others, U.S. Pat. Nos.

3,215,707 (Rense); 3,219,666 (Norman et al), 3,231,587 (Rense); 3,912,764 (Palmer);

4,110,349 (Cohen); and 4,234,435 (Meinhardt et al); European Patent Publications EP



conpound are heated together to effect reaction. Another conposition
described in several of the foregoing patent publications is the
reaction product of an olefin with an 10 onega- oxo al kanoi ¢ aci d.

As indicated in the above-nentioned patents, which are hereby incorporated
by reference for their disclosure ?f conpounds useful as conponent
(D) of this invention, t he carboxy Pt acids (or various derivatives

thereof) i t i , '
Al phabet a- uiavEr PERT Al A PP oS st I RS T B B e bensy 1
omega- oxo alikenpdrated BerdinMylBfefenBOtor HibRREdiStlosinds0fARIed thepdihl vat i ve t her eof

or a sui tabl e ol efin. The pol yal kenes from which (D) may

be derived are hdPaspabednuvithing these referenices are girgoedurss owvhaseiny am ralphadieta ol ef i n
nmononers of 2 to out, 16,.carbon, at ons; ) usual | t.0 ahout car bon
Arons. The RESAR, MERGSLF SoRRBL S THRkied with, 3SRl s, A
MoNOoITer ssar Fié"ayxglﬁglééig&?edwﬁ&%%dbl%ﬂnfc%%hh'&{@ afpRRpea i Rita

procedures to form pol enes having units wthin ther'r structure derived
fromeach carboxylic adtahttaveoreactedrin the prastnoe ofilin nMaiather Pracsdure described is
“interpolyner(g)" as used hereinis_ . I ncl usi ve of _cqpol yners,

t er pol yner s 20t €2 Feachiap rehereip any plefipjcy gompeung; and g alphsshetan t unsaturated o

t hose of ord] 1 al M - .

Subst it ent “SRBoHE B tiealeR sbidSheP ) cirtcreBRbCIARES cbBRLI Btk i, |

" pol yol ef i n(seyeral of the foregoing paterif ublit£&ions ishe esEeicn prodidt oh ke blefifi 8vith an
pol yal kenes are derived are pol yneri zabl e ol efi n nononers

char act 80 z @egg-oxp alkppaicagide of one or nore et hyl eni cal | y unsat urat ed

groups (i.e., >CC<);..that is . the re nool ef.i.ni c nmononer s, ,such as
et hyl ene, propyl ébffé_?’d’ﬁfff‘gﬁleti‘i?bqvg‘ “(P%Qﬁ%‘{,?aéﬂ‘g" 8‘8‘_&@}?«59 perghy mecrporated by

-49- RefexeRtEfor Befr dRBIR 6T cGﬁiﬁb\ﬂldshséh%%niﬂoﬁeﬂf@D?B@Win@éiﬁi@nﬁs .
but adi ene-1, 3 and I soprene. These ol etfin nononers are
usual |y pol yecarbokylie acidsnionatariote fenreatives fiteréaf) include thoseefi¢rived by the

characterized hy the presence in their, structure of .the group >CCH2. 5
Chacaer - poparBie b AP gy FrhGbRRrd CuBHiRg SREPUB o7 PEE d% |

t he R balal et ' :

Wthin ihei OnEERoHD SBRESAE bil| £ pbijakel Bf BbEGRA U ISRRRGE | |
formthe polsyigdtiesiein. When internal ol efin nonomers are

The polyalkenes from which (D) may be derived are homopolymers and
interpolymers of polymerizable olefin monomers of 2 to about 16 carbon atoms;
usually 2 to about 6 carbon atoms. The interpolymers are those in which two or more

20 olefin monomers are interpolymerized according to well-known conventional
procedures to form polyalkenes having units within their structure derived from each
of said two or more olefin monomers. Thus, "interpolymer(s)" as used herein is
inclusive of copolymers, terpolymers, tetrapolymers, and the like. As will be apparent
to those of ordinary skill in the art, the polyalkenes from which the substituent groups

25  are derived are often conventionally referred fo as "polyolefin(s)".

The olefin monomers from which the polyalkenes are derived are
polymerizable olefin monomers characterized by the presence of one or more
ethylenically unsaturated groups (i.e, >C=C<); that is, they are monoolefinic

monomers such as ethylene, propylene, butene-1, isobutene, and octene-1 or



10 enployed, they normally will be enployed with terminal olefins to

pr oduce pol yal kenes which are interpolyners. For purposes of this:
i nvention, when a particular pol ymeri zed ol efi n nononer can be
classified as both a terminal olefin and an internal olefin, it wll

be deened to be a term nal olefin. Thus, 1,3-pentadiene (i.e., piperylene)
is deened to be a terminal olefin for puddeses of this invention. 15
Preferred car .c acids inclu e B ol efin substitute CCI aci ds,
succi ni ¢ an Y‘??(léé’%‘ IEQ‘?‘E?“%Q br P nERORERES) ql'l‘i"’gt r?ataB ials
are the reac products of any of the aforenentioned olefinic
conpounds, ot her than the olefinically unsat ur at ed hydr ocar bon

pol ynmers identi f | Ehesa lefarm ntonomersAgre iusudllyl polymesimdble termiriah olefiys; that is, of t he

car boxylic rea tanfs identified as reactant .(B) of this inventiagn. 20
I'n anot her p?l é’ﬂ'a‘*é?&?ﬁé Bt rthe presencec iy their strypfure aflﬁ%lr@% >67C&2% er (D)

B?gf er abl yonﬁ%g‘be&egw k%bll nltnlgrr?é‘gr ﬁpheynﬁﬁl&gﬁ( 0 prow d&ﬁy?e“ ccfluglndlghat '

reduci ng chalitemtee bs tiedial bleﬁns) charhttbﬁteﬂadjﬂ the peastrice Gaith teirgrutti of the

di spersant-viscosity inprovers of this invention which I ncor porate
such t her ei nBro¥y Particularly useful acids are

hydr ocar byl oxypol yal kyl eneoxycar boxyl 53 Sonme non-limting
exanpl es of the hydrocarbyloxypolyalk?ﬁgqg xycar boxyl i c aci ds i ncl ude:

i sost ear yl - Qah Gl Qisb@ rth | folid GER HholyaBtén¥s. - GvhEdafeias) bREN] mbh&hér? Hre
| auryl - O ( CH2CH20) 33CH2CO2H; ol eyl- O (CH2CH20) 4- CH2CO2H; | auryl - O

( CH2CH2 [ er@@ﬁdozﬂw | nogmelly GVllCheIc Snployed (@R Ceiiinhle oldfiBH2BOPrdusdier ei n

ra:ril 320 %%S)% &%0%%42%4 &]Loerrifﬂ%—'mvenuon when a particular

-50-
octyl phenyl - O(CI—IZCHZg)ﬁFerr%Z COZ @%Q%Matermmaloleﬁnandanmtemal

2- oct adecanydlefin, Qﬁﬂﬂﬁdmm&m-tenhmalaﬂﬁimrfﬂaﬂt IBspentadibge ¢y dpipepldng) oxy-
ponaIkerneoxycarboxyI|c acid is stearyl pentaethyleneglycolacetic acid,
pref erabl y iif deemed tobg ajterminal glefin fornuspasas pithisinyesBemcet i ¢ acid.  Some of

these aql ds are a%g“'r@ lc%rbo‘r?(yhc CR5AE rll%ll?d& ﬁg&o&@&sﬁ%gﬁé@yg%ﬁé#g gr the

tradenarre Sandopan “ACI

car boxylic Embdﬁ:ctahhidridas/ @stBedcidRor 1dcein@iabidk. Other usefill HabialsakCthe daction
3,6, 9-trioxa-decanoic acid are marketed by Hoechst Chem e.

Ct her aci ds RFedicts of@@y(oéyhe@afereammedmldhwgommda@mmutbq olefinicalfy i c,

hydroxynaphth0| teroc i C for e ridine dJcarboxyllc
acid. 10 tura ig“@isaaﬁﬁﬁ%aed f*’&%%‘ﬁ%

i nclude thoss thefbaﬁﬂﬁyhc reactants identified as reactant (B) of this invention.

20 In another preferred embodiment, the acid, lactone, anhydride, or ester (D) may
contain from about 8 to 28 carbon atoms. When these are aliphatic, preferably
predominantly linear, they tend to provide friction reducing characteristics to
lubricating oils comprising the dispersant-viscosity improvers of this invention which
incorporate such therein.

25 Particularly useful acids are hydrocarbyloxypolyalkyleneoxycarboxylic acids.
Some non-limiting examples of the hydrocarbyloxypolyalkyleneoxycarboxylic acids
include:  isosteary1-O-(CH,CH,0);CH,CO,H; lauryl-O-(CH,CH,0), s-CH,CO,H;
laury1-O-(CH,CH,0); 3CH,CO,H;  oleyl-O-(CH,CH,0),-CH,CO,H;  lauryl-O-
(CH,CH,0), sCH,CO,H; lauryl-O-(C;H0),(CH,CH,0),CH,CO,H, wherein x = 2-3

30 and y = 1-2, lauryl-O{CH,CH,0),,-CH,CO,H laury1-O(CH,CH,0),,-CH,CO,H;



foll owi ng exanples. Parts in the follow ng exanples are, unless otherw se
I ndi cat ed, parts by weight. Tenperatures are in degrees Cel sius
([err]C. Filtrations enploy a di at omaceous earth filter aid.
Exanple D-1 15 A m xture of 6400 parts (4 noles) of a pol ybutene
conpri sing predom nantly | sobut em_a_sgérli ts and having a nunber average
nol ecul ar wei ght of about 1600 and 408 parts (4.16 noles) of nmaleic

R0 1701 or 1] O RER SRR GROH, Monf b Db PR s COM B8 | G
i s addesboulisidbOICHCHORERLCON IR g8 SibaimEhl Bid BRI bR oT 1S

added over 3 hours at 20 err]C. The mxture is heated for "an

addi ti onal 3ptiyaikglentoxgaambanylit aid liestearplcpentacthyleneglycolagetie deids préfegibly it] C and
filtered thrpough di ajomaceaus earih. . The product is . the desired .

pol ybut enyl -?ugs?ﬁe?rﬂ':l’gﬂmg’ﬁ%ﬁ‘ 'Wéﬁ%?‘?‘&e téiﬁﬁ?ld’fa@%@ﬁﬁ i &5t Peabgnber
of 61.8. 5 iSRS ; Qiéh{% | b C anhydride is
prepared by ﬁ"le reacblﬁ)or%g?ndgzgﬁfmolrcﬂnuaﬁdgﬁmggﬁ po %h?m e(r%ecmmsn'th mal ei ¢
anhydri de at 200[ Othel Gimildrepopwixyiikeyiens carbaxiilicadcidsathan haveninethoxy termimaler age
nol ecul ar wei ght of 805 énd_ contains primarily isobutene units. The

resul ting  &roups, suchas 3,69riigxaidecanninagid are matketed hydHeeshyt Shemim aci d nunber

f ' ' . kgh f . A
Pl (OO B PR defts useful (e Rofiip ST o2 Bhbucic, el
reacting 2 ehydry:gmaplithoio bndhaerovsetie béifs, &’Mﬁ&ibbler phdibe dicarboxyli@RM.

substituted succinic anhydride with 1.02 equi valents of water at a

temperatire of  Nonlimitiegexgoples of Cathexylic: cpmpewndse(cd fincludea theisg tin cthanount
of concentrated sulfuriec agjd.. .5 Fal | ow ng conpl etion of.the.reaction,
the sul furi cf°§8‘r"lf‘gc%{?5ip St (ﬁags e follqwing cxgupes are, mﬁgsétﬂ%lﬁw{?ﬁl‘%%‘? and
the reacti onpdisXbyiiiidit. [ TédyRdtites are in dEBEPLBIstAsA°C). Filtrati Igya €St er
acid is preB%redE%y ;gehzcti ng&g equia{/ealments of an gﬁ(ky? Sl}[)as?ﬁ S?lgﬁna

succi ni ¢ anhdidtoeedua eartiyfilter awl/er age of about 35 carbon atons in the al kyl

group with e of ethanol. Exanple D5 A
reactor is #-th 1000 parts of pol ybutene having a nunber average

15 A mixture of 6400 parts (4 moles) of a polybutene comprising predominantly

isobutene units and having a number average molecular weight of about 1600 and 408
parts (4.16 moles) of maleic anhydride is heated at 225-240°C for 4 hours. It is then
cooled to 170°C and an additional 102 parts (1.04 moles) of maleic anhydride is
added, followed by 70 parts (0.99 mole) of chlorine; the latter is added over 3 hours at
20 170-215°C. The mixture is heated for an additional 3 hours at 215°C then vacuum
stripped at 220°C and filtered through diatomaceous earth. The product is the desired
polybutenyl-substituted succinic anhydride having a saponification number of 61.8.
Example D-2
A polybutenyl succinic anhydride is prepared by the reaction of a chlorinated
25  polybutylene with maleic anhydride at 200°C. The polybutenyl radical has a number
average molecular weight of 805 and contains primarily isobutene units. The resulting
alkenyl succinic anhydride is found to have an acid number of 113 (corresponding to
an equivalent weight of 500).



nol ecul ar wei ght determ ned by vapor phase osnonetry of about 950 and which
consists primarily of isobutene units, followed by the addition of 108
parts of naleic 15 anhydride. The mixture is heated to 110[err]C fol | owed
by the sub-surface addition of 100 parts Cl2 over 6.5 hours at a
tenperature ranging from 110 to 188[err]C. The exothermc reaction is
controlled as not to exceed 188[err]C. H¥-batch is blown with

ni t rogen theg é}%rﬁ_? Exanple D-6 20 A procedure simlar to
that of Exa s repeated enploying 1000 parts of pel ybut ene
havi ng a nol ecul ar, | . det ' by _vapor phase no r

about 1650 and coﬁsll S %égc’%rgiw%otfxﬁ%@ﬁ%ﬁv@&&%@@%&Ma@%‘nml eic

anhydride.  900) subtit@td budchiPaheriReaith N1 02%qaivalbaRlTwais 28 ferAgtiftredt 2

nearly continuous rate such that the . maxi mum tenperature of 1
88[err] Cis #houtRO8Cnivathet presenoel ofifa catalytic readunh of oncentmiedusilfusic 24id. bl own

wi th nitroge nd col | ect.ed. anpl e 7 . . A reactor is
charged W t hﬁllg{yﬂn%a‘fﬂ?’?fe&)‘fm & dbs ]reaggéq,intﬁe ﬁi“ﬁ“ﬁff geid isatalyst is p«;mg@.ilzead with

Al bamar | e Coggaaii bhrBBnatd 8t c%iﬁf‘xﬁﬁmug ppigerial is heated to 65[err]
fol |l oned by addition 0?%5 parts r%qlel c anhydride. The tenperature

i s increasedExampldéB®-4hen hel d 30 at reflux until the total acid nunber is

bet ween 285-295. The reacfor contents are . .
-52- Stri p%@oesfeﬁ acidnis\RreRasech bY | Teaching ¢ pemivalents iof aaralkylssubstitnieds %

mal ei ¢ aci d { 'Eféﬁﬁ]h @ﬁd} - 0 | e 8. .
reactor is c a‘rnge w& fﬁwg%%(g’g%%ofaab B%ﬁ%%?%ﬁeat%ﬂnn%e glkxllﬁﬁ@wﬂ'@erage
5 nol edul ar mokd ¢ffethadbl. about 1500 and 47.9 parts nolten nal ei ¢ anhydri de.

The materials are heated to 138[err]C foll owed by chlorination,
al | owi ng t heExamplePa3 ure to rise to between 188-191[err]C, heating

20545 part o 10" detrianif Sued Wit T0GD opts PEDITE enehavinesk n3Bberotees s | C
for about 2.goleeulss weitht ldefeRfina® by wapﬁhasét&%xﬁeﬁ%sofaﬁb%t%éfa@h%?igﬁodm
ed w a

is diluted 10 wth 438 parts mneral oil diluent and filter
di at omaceousconsists iprimdrily of isobitene units, fslawpd by Bhedaddition of 108 parts Af headeit or i S

charged i th 300.par ol yi sobut yl en V] a_ nunper average, . .

nol ecul &:gn vveal‘“gﬁ‘?“‘%f i@%ﬁ?"%@é%ﬁﬁé& &il@?}mfﬂgwaééa{}g%euwy&e@n%pﬁi nal
100 parts Cl, over 6.5 hours at a temperature ranging from 110 to 188°C. The
exothermic reaction is controlled as not to exceed 188°C. The batch is blown with

nitrogen then stored.
Example D-6
20 A procedure similar to that of Example D-5 is repeated employing 1000 parts
of polybutene having a molecular weight determined by vapor phase osmometry of
about 1650 and consisting primarily of isobutene units and 106 parts maleic anhydride.
Cl, is added beginning at 130°C and added at a nearly continuous rate such that the
maximum ‘temperature of 188°C is reached near the end of chlorination. The residue is
25  blown with nitrogen and collected.
Example D-7
A reactor is charged with 1000 parts of C,z,, olefin mixture obtained from
Albamarle Corporation, Houston, Texas. The material is heated to 65° followed by
addition of 350 parts maleic anhydride. The temperature is increased to 213° then held
30  at reflux until the total acid number is between 285-295. The reactor contents are



vi nyl i dene groups, 89 part 50% aqueous glyoxylic acid and 1 part sulfuric
acid. The 15 materials are heated to 100[err]C and are held at 100[err]C
for 1.5 hours while renoving wat er under a slow N2 purge. The
materials are then heated to 125[err] C and held at 125[err]C for 2
hours, then to 150[err]C and held at 150 err]C for 3 hours while continuing
to reane wat er under a sl ow N2 pu €. At this point the nmaterials

contain by an LC Fl D %.unr act I SO | ene. The
ateri al o ar R d8 Femoveo ol arels il sl SR kB

di at omaceougy gppth filter ai d The filtrate has saponlfl cation no. =
71 and total acid no. = 27.1. The di spersant-viscosity

i nprovers ofExahipte DA/enti on may be prepared in several different
ways. I n each enbodi nent, (A) .and {B are reacted first to form an

i nt er nedi ate. 25Area°t°“s°ha’r’3¢ddﬁﬁ‘ %JBP@%O%%@JWWFE‘F& bavinga mymber 3KErA%E e so

f d i d f
tﬁremreealc [ (r)n o%’&ﬁ lr#gler medmI“t o taﬁé ?é)d isaﬂ% %I?Ol’%ﬁ-pllng%ﬁr %‘@{a@ i ED?.

Al ternati velpateridl atdtﬁeefea&dl 138¢€C ffatdm Y cHl6ation NalRfwikg theatathp nmay
be conbined with (D) to forma m xture. Said m xture 3/ t hen be reacted

Wi th (tBp ¢ hetwieen I18%rh81°ﬁ’ehemmd|¢blmnat(1@)u@ﬂtdw(®) mapbasas between
si mul taneouf&aﬂ?&_ﬁgl(gﬁoq%go_“tgnter d| at 1ze85 mf'ﬁje from g%}e ﬁeaged(a?b#'ﬁgwer

the order o
- 93- b%ﬁﬂbdi’:?tzej m&@%ﬁm&%&ﬁ%ﬁﬁ)@r ROBIHSSS | TIk £ dnidrodit &@ilapi | abl e

equi pnent. Thus, for exanple, the internediate fornmed by reaction
with (A)lOandmﬂ‘B%&mtshmnadhkﬁhdﬂwn’eandﬁltemdemdtmdtammeousma@lﬁm}ralcbr (©O may
be added to reacfor containing the internmedi ate from (A and (B).

Li kew se, ( , ey be added in any order, although it |s

usual | y enpl oyed a?t:@ t Jom (A)
and (B) is r%g% ?ssél?# ?%&lﬂg?)d}gﬁg?%n#%%g nie t’if?g R [ er medi a%e from
(A) and) (B)molsailar meightiref about 1000 n@dr engdiniggabiont (50) mole % of terminalAs

not ed above, (C) may conprise an acyl at ed poI yam ne. Such a materi al

incl udes a pieflisene aroypsdIqart; 0% dqueaus slyexylisacid ansl | part sdfugiciasid: pihes uch

The. readsi o P elsoikelEl Bcldbec 88 a8} B 1063 foroS s ¥t Ripayine
i nventi on i Syater undePAGUSRY B Alrgd.cThE htitdtabSareahé Réhtdd HMBOCUndARli€RI ] C toO
about 230[err] C,. When the am ne

125°C for 2 hours, then to 150°C and held at 150°C for 3 hours while continuing to
remove water under a slow N2 purge. At this point the materials contain by analysis
(TLC-FID) 7.0 % unreacted polyisobutylene. The materials are reheated to 110°C

20  and filtered through a diatomaceous earth filter aid. The filtrate has saponification
no. =71 and total acid no. =27.1.

The dispersant-viscosity improvers of this invention may be prepared in
 several different ways. In each embodiment, (A) and (B) are reacted first to form an
intermediate.

25 In one typical embodiment, the intermediate so formed is reacted with (C). If
(D) is also employed, the product of the reaction of the intermediate with (C) is then
reacted with (D). Altemnatively, the intermediate formed by reaction of (A) and (B)
may be combined with (D) to form a mixture. Said mixture may then be reacted with
(C).In still another embodiment, (C) and (D) may be added simultaneously to the

30 intermediate formed from (A) and (B). However, the order of addition is not critical,



I's an al kanol am ne, an al kyl ene pol yam ne or a thioal kanol am ne,

N- cont ai ni ng het erocyclic group containing products such as

i m dazol i ne, oxazoline, or thiazoline 15 formation may occur. These are
frequently obtained by first preparing an am de then continuing the
reaction at elevated tenperature to generate im dazoline, thiazoline or
oxazol i ne by renoval of water. -53- nmi dazoline formation wll not

ith ne: ) t. I - t:h I t:
Corr] " b8 BEffed b) raghOfuBhaling Siitions, et redd e R
am ne is a Bfor exampley teQtéRhdtidte B5HneE by Peddtion mﬁlﬁr(ﬂ% and (B) maYbeaddedtoa
[err]-Thiolam nes can react to formthiazolines. 2 n the above

fornul ae, eatdactf eonthining ((Doem§Hdnap by added 4b laoregetdrkgdntaihing thex intdrinpdiate
hydr ocar byl , .am pahydr acar.hyl .or koxyal kyl - .or, hydroxyal kyl - . . .
sttt oo a0 2 @ aenise, o) B el ey’ be aadig, @y oieh altbopen i

t hi azol i o] ' L@ ( ' eé?mim oi ded
by enpl o;i? ngﬁ%%qnﬁgmple%gfgﬁtﬁ ? %thﬁau%%rér%%%mgrﬁgfvﬂlhggmt e opporltnu%)tai/lgg%fi%o

i m dazol i ne, réabied 2thi (0) obis cdxsbinedi wich the fieinhediate Som (A) ahﬂ)e(mniaimmngdzoyed

can lead to _ . .
oxazol i ne, t heingsarted voth (CX dazol ine, to ninimze formation thereof by

conducting the t t ) r . 10 o I de at
an acceptabl e rat ésanr?ge%f? %Obg’rkc’é} %%Egoﬁ%%e aéﬁg%gﬁ%sﬁ&gérﬁ?%‘ as\?lrgﬁgé%?gﬁ%pnged
heating of thRhes depreforhéd plodGctPrehvéd reacting a polyaire! witB D) QudHehat thef r ar ed

analysis during the reaction is _a convenient neans for 5 determ ning the
nature aHll eresolting prateriabcondaing atdgastone N-Hgroup. The first step of the

f this i ' ' ' A d , .. ' |1
" the presence of M IPENAAER (et i PRese AR el tis pyshi foe
rangi ng fromgiatR bt tRpkRidrtiGahGHE FbmUBERIMOEIth Bst LSINE! WhinthOhmARY Of

t he reactants, usually fromabout 60[err]C to about” 250[err]C, nore

often from afsoant allaOplemirieC anoalkglenea lpolyami@0pe ar fhivalkanelf emire, \N-ogntainingbout
160 C T { | qyss, f bout . 0.1 t . baut 4 I B
por ol & of | BREPRIHE ot FObBRaPTICE R 35 tiBrpling QEnG, o thazoine y) os
to aboutyd. 2¢4nbash fo) 0BGk, hese 2L fiRhEHnHY bttt HyerraOHParir A dmidl e Of t e

continuing the reaction at elevated temperature to generate imidazoline, thiazoline or

oxazoline by removal of water.
Imidazoline formation will not occur with every amine; the amine must have
the structural element:

20 H,NCRCR-NH-R .

Similarly, oxazoline formation can take place when the amine is a 8-
hydroxyethyl amine, e.g.,
HO-CRLCR',-NH,
B-Thiolamines can react to form thiazolines.

25 In the above formulae, each R is independently H, alkoxyalkyl, hydroxyalkyl,
hydrocarbyl, aminohydrocarbyl or N-alkoxyalkyl- or hydroxyalkyl- substituted amino
hydrocarbyl.

Thus, if imidézoline, thiazoline or oxazoline formation is not desired, they may
be avoided by employing amine reactants that do not provide the opportunity for

30 imidazoline, thiazoline or oxazoline formation, or, if the amine employed can lead to



from about 0.95 noles to about 1.05 noles (B) per nole of olefinic double
bonds in (A). The product fornmed in this first step is then reacted,
at tenperatures ranging 15 from about 25[err]C to about 230[err]C,
preferably from about 60[err]C to about 150[err]C, nore often from
about 100[err]C to about 110[err]C wth (C anmmonia, a hydrazine or an

anm ne characteri zed by the presencggqwithin its structure of at |east

one N-H grou t ra referred to. ut I|z suf fj cient am ne
react ant (C) %%@h@%a’g ﬁ‘l‘zPL‘F%/ﬁg nt %??P@ngeﬁlﬁrl si ng
fromreacti Bgm{[pg? ?r%pa@ e at

| east about 30% oé%giré;“g? teas 8“{%9% re era %%ﬁggkoﬁ%d%

accept abl e. decefitable amomts) br:mamahpmdxfngéd:heatmg dfehelannﬁe-gmtmnng ipoapiuat,
pr oduct cqont ai ni ng_ unreacted N-H groups. Reactant (C).is used_in
anount s rang‘m?ﬁl?%snf brmed. Tyt awplysis @ eagtion 1 2 roRveBiFmL BwErS B 5

equi val e o) {g E ﬁ ?n P le of (B). 25
Products%E)bt al ne ;7 pos -?Q%a I'ng ﬁ}fg acy?d'med nitrogen conpounds of this

i nvention are-al sphelfst step oR&x%q:QMeSs oLy msenﬁbﬁ@omghs&uémgc(ab aad (B),
di sul fide, al deh des ket ones, | actones oxylic acids

hydr ocar bon entiesally in éke presencaiaf an acidic patalust.i andsis @hﬂ%‘hﬂbmﬁﬁmﬁl | es,

Egg?hlde;bs,??r g CO oundm%pho%o!a{) fowest decompoglg qgr?lpgrg ?any oef e ©

- 55- reactants Tﬁkﬁalw ﬁsmomo@m%a&%oe@ #Bre FRen e RA AB6R 1W0°€ to
di luent, wusually an oil | ubricating viscosity. Ot her diluents may

be used;1l0parabiooti I&O"Cy preferablyllw tdaboutclb0f@. The procemmn;doysh&oml dboun®.1ef or e
further use

f t h ot dj | uent | | atj yel
| ow boi | i ng aﬁm bl lﬁﬁ CP%fu'Elﬁ ea&fo‘?ﬁﬁ‘;lsélall 8 OEG?: g’g% oftem fiom by aed {The s
process may @Sleg%’qy 9% hdhi& (‘g&é?&éﬁ}o})@’ﬁﬁleﬁﬁi‘ét&ﬁ e%ﬂﬁ irf g@)s?n&Q'& I ons,

it is requen y advanta Iuen rove
processi ng. fAbmeaboal (.98 moles to aboutdt. ¢emoles {B) pém@mwfb&mabubltmb@nm in
particul ar embodi ment, the reactor is an extruder. Usual

processi ng i (@anThsproduetr fograed: mhis firsh siepds thea rgactedfat éelﬁi’qf%i@?ﬂs Tapgingough a

di | uent S °

hydr ocarhon %%lpy%ﬁgt ir?'{acdt(é a'bgﬁ’tg% 0%@%%‘6{65%13’ ﬁ%m %?%ggg%n%tili%ﬁ{)gé) réég% € the
nunber of d%fé&ne&&ﬁ%éuﬂmpcaé gbdiit4367C¢ withi{EN afntdchid, % hydrazined¥@, anhihe | S
frequently done before reaction with the carboxylic react ant. However,

al ternati vel gh@ra@tdngzddb&ahmmswbwﬂun its istragtrteref avdeast obeN-Ehegroeni Htds
MUt O ol o PR TR Db e FRE G e SRR
be subj ect edygt ﬂlehﬁﬂérﬁﬁ&ﬁ&t h9ding Qi'dn?q{a'&ﬁon of (A) with (B) to product; however,

20  conversion of at least about 30%, often at least 50%, more preferably 75% is often
acceptable. A stoichiometric excess of (C) may be used, generating a product
containing unreacted N-H groups. Reactant (C) is used in amounts ranging from
about 0.1 equivalents, often from about 0.5 equivalents up to about 2 moles, per
mole of (B).

25 Products obtained by post-treating the acylated nitrogen compounds of this
invention are also useful. Reagents such as urea, thiourea, carbon disulfide,
aldehydes, ketones, lactones, carboxylic acids, hydrocarbon substituted succinic -
anhydrides, thiadiazoles, nitriles, epoxides, boron compounds, phosphorus
compounds and the like are useful post-treating agents.



t he nunber of remaining, unreacted, double bonds. The
follow ng exanples are intended to illustrate several conpositions of

this invention as well as neans for preparing sane. Unless indicated

ot herw se all parts are parts by weight Any filtrations are conducted
using a di atomaceous earth 20 filter aid. Analytical values are obtained
by actual analysis. It is to be understoosgk. that these exanples are

intended to illustyate several conposi.t.ions and prqcedures of .. the
i nvention and ar e *ABPTIFRSHEE efﬁnraommﬁ%p@i@ﬁg%{‘%ﬂﬂ@ti PRP@HYiaBI‘P.ﬂ th

Example 1 1ubr Vﬂém%ﬁg' i AL "’5?%9&%“ ] Sbdfdiel,, N2
inlet, and thepﬁtg)i?{ogfjp el1sc %hreéé%‘“&‘ﬁfh b 9 part fgptgs 1 ﬁ%roneral
oi | (Petro- Cemade)thé ciluentdstfbry forthér usg, ofuthel@rodigt. Soch other dilGéteinchéde To

the heated oil 1050 parts of an_ethyl ene-propyl ene-di cycl opent adi ene
copol yner hatelat 631988{%%9@‘ digaids ppehes bonwplventsnd the like. The

di cycl opesat ag] ' ' en | t .4, 000
per 30 cr bASers HaF 88 vonRicd it 1 B ek Lt e ondli, it

mai nt ai ni ng fré@jently |advanageous to utilize a diluent to improve processing. Alternatively,

- 56- N2, then m xed for about 12 hours at 160 err]é\{vith N2. Anot her
react or equi PiELreaFtors may be usedskn onecpartiqutariembhodimens, the repctoz anarsextruder.r ap
fitted with condenser.and N2 inlet .is .charged wi 280 arts of

t he pol yner ?8 r BIPCCSFiE @oﬂﬂw{ﬁk’e{s%’twgﬁe €0 adﬂuerﬁ,eajpga&g 8
110[ er r ] C whegg@iaPRiay bé uded®dbSreget hyl gl yoxyl ate nmethyl hem acetal, 1.96 5
parts met hanesul fonic acid and 2 drops of silicone antifoam are added

f ol | owedlby Agi noted) henelndhoat e thydiotaibenr palymerméy #e abjectechdot hen

heating at t erature for, 6 hours. .The materials are | pped, at
145[err] C at ﬁ@?&%m%? fredpge the pypber of Souquﬂé‘Pr{r‘Tnghat are present. MCHA Selict or

equi pped w t e I - -2, - t ar k
trap and sub@?}%f gtclg ﬁ?%%@#?%ﬁg%ﬁ%%%%a klg T8 e I%DSY)C Slcsft of
Part A altdrndtively, BXiaydpdcarbuhi pdlyingr chtsiniigainert than 146 Hedirel Gumbtder N2,

Wi th stirring whereupon 294 parts of the product of Exanple C-18 are
added over 20lgfipighends max badird reacted with the oarhoxilie reagentocorgaiing 3 poied hel d

(Pet roCaNaaeot b iy B el i IAEE i d ARG pForpgenatiol 85 s
Part A the number df feR@hiag, 1@GetHcRidedowdld Boisstirrer, N2 inlet, and

t hermocoupl e is char ?ed W t h .
The following examples are intended to illustrate several compositions of

this invention as well as means for preparing same. Unless indicated otherwise all
parts are parts by weight Any filtrations are conducted using a diatomaceous earth
20  filter aid. Analytical values are obtained by actual analysis. It is to be understood
that these examples are intended to illustrate several compositions and procedures of
the invention and are not intended to limit the scope of the invention.
Example 1
Part A
25 A reactor equipped with a stirrer, N, inlet, and thermocouple is charged .with
5950 parts of a 100N mineral oil (Petro-Canada) followed by heating, under N,, to
160°C. To the heated oil 1050 parts of an ethylene-propylene-dicyclopentadiene
copolymer having about 51 mole % ethylene groups and 2 mole %
dicyclopentadiene groups, and having an equivalent weight of about 4,000 per
30  carbon to carbon double bond, is added, over 3 hours while maintaining 160°C and



300 parts of the ethyl ene-propyl ene-di cycl opent adi ene copol yner in oil

sol ution of Exanple 1 which is then heated, under N2, to 90[err]C,
wher eupon are added 0.28 parts 20 met hyl gl yoxyl ate nethyl hem acetal and
2 drops nethane sul fonic acid. The tenperature is increased to
130[err] C over 0.3 hour then to 135[err] g where the tenperature is
mai ntai ned for 4 hours with stirring. Part B. A reactor
is charged w.th 297. parts,of r od f. t A of this Exanpl.e 25

whi ot o=t he R bi®d Borabgye 18 s Blectvish Non APe e fertsor SRR o
material 0. 33BAk thermocouplE] AP DRRY.SHRE BAP 188 with £ chRibRS: BN, infet is

I ncreased to 165[err] C over 2 hours under N2, and 1s hel o there for
0.5 hour.  charged with 2800 parts of the polymer solution. The contents of the reacto are
Exanpl e 3 The process of Exanple 1 is repeated replacin

met hyl gl yobeaigddo ndOF (whereuponid g B@&M@W"éﬁh&qﬁ’ﬁg’ﬁl Eﬁmw&ﬁ%ﬁrh~9 f 50%
aqueous gly i ' | . I '

Sampl o 3 ¥ Bobs iedflebutdnfRAL 38 2 crpos YEiBFord ildflhol U JRRE WRRred By,

gl yoxylic achiking iddl Bé%tin% to 148Tbvé ®P$ hadoatd theh hhstmgl atReGpéaihge for 6

Exanpl e 5 Part A1l A reactor equipped with a stirrer, N2
inlet, and thesrssobhsupaterials arsiatnipped atildh°C at 12-130m0 Pgrfos] béurt he

et hyl ene- pr%@ne-di cycl opent adi ene copolynmer in oil solution of

Exanmple 1, E arts nmethyl glyoxylate nethyl hem acetal and 3 drops
met hane sul £ GBicto Lﬁ'%pe’&hé‘«itﬁﬁé Siirrét, SeRbE cOldsRstr MMRSRLBL, Dhan-
145[err] C, under N2, for ours. The materials are stripped at 15 mm

Hg at 149[ erStiuk tfapra’nd shioserfacé N, inlétds tharged with 2808 partsAfitlegmoduct iof Patdr ged
with 301 parts, of the_ product of Part. A of this, Exa \ﬁ/nich is then

heated to 115t rﬁx@fnﬂlﬁj@ gs thep ]i‘%dh’@al_t"éaCn‘d‘%d&F #\hmﬁéﬁa&w FeUBODar t s
210D 0P| 8 Ao B g LIS e ANEORE TR AN |
are vacuum sir¢ hedidabiol 16536 afthhEld. at temperature for 5 hours, then mixed with 1400 parts
~ mineral oil (PetroCanada 100N), stirred for 0.2 hour and filtered.
15 Example2
Part A
A reactor equipped with a stirrer, N, inlet, and thermocouple is charged with
300 parts of the ethylene-propylene-dicyclopentadiene copolymer in oil solution of
Example 1 which is then heated, under N,, to 90°C, whereupon are added 0.28 parts
20 methyl glyoxylate methyl hemiacetal and 2 drops methane sulfonic acid. The
temperature is increased to 130°C over 0.3 hour then to 135°C where the
temperature is maintained for 4 hours with stirring.
Part B
A reactor is charged with 297 parts of the product of part A of this Example
25  which is then heated to 140°C followed by charging to the heated material 0.33 part
aminopropylmorpholine. The temperature is increased to 165°C over 2 hours under
N,, and is held there for 0.5 hour.



20 Part C A reactor is charged with 280 parts of the product

of Part B of this Exanple which is heated to 165[err] C whereupon 140
parts mneral oil (PetroCanada IOC]\I) are added. The materials are
m xed then filtered. Exanpl e 25 Part A The procedure
of Exanple 5 is repeated except 2. 4 partg met hyl gl yoxyl ate met hyl
hem acetal are used. Part B - A reactor is charged with

302 parts of &t r,oduct of Part A of this Exanple 30 which is then
heated to 110f€ under N2. To the heated material are added 2.92 parts

- 58- ani NopTae Yrodesy 8hBkamsle I RErdpBABE relaki PR&/Rdle nfethyl
165[err]C and is held there for 3 hourré};1 lﬂ%e nalflgtlalnlng 165[err]C
the materi al beraxaeetalawethmnscqmm angount of 0B aqueous glyaylic @cid, removing A
reactor is cha&gg h 28 arts of the product of Part B of this Exanple
5 which is™@ feaste r] C whereupon 140 parts mneral oil

(Pet roCangadaEk%Mtare added. The materials are mxed then filtered.
Exanple 7 ar A reactor equipped with a stirrer, N2

inlet, and ther no®hepiracess of Exagmie \li ishrepBated I0flaging telymiylichaid with an
et hyl ene- propyl, ene di cycl%pent adi ene copolynmer in oil solution of

Exanpl e 1, Pequivaient gmount #ad-hyl gl yoxyl ate methyl heni acetal whi ch

are m roughly. To this are added 0.21 part nethane sulfonic
acid and theﬁ&lﬁlg—%‘rmterlals are m xed. The materials are heated to
145[err]C thpsatare held at tenperature for 6 hours. The materials are

stripped at 15 nmm Hg at 145[err]C for 1 hour. 15 Part B
reactor 1% chargedWW%E@ W‘éla)mrﬁ!ieNpMUm @ﬁmﬁmotlplﬁ\lbﬁharmwﬁhanpl e

S AR o g 1S
stripped at %%%“[‘%’?Plft:’rié’mf% metiyl Sonte %‘%‘8%?%‘*%%%@5@??‘%%?%&*@%
resi due i s nsuifediocidh Th® materials a?etmmﬁhmatihcat@mﬂ 1di5PC, under N, Fom3hcers
The materials are stripped at 15 mm Hg at 145°C for 1 hour.
15 PartB
A reactor is charged with 301 parts of the product of Part A of this Example

which is then heated to 110°C under N,. To the heated material are added 1.45 parts

aminopropyl morpholine, the temperature is increased to 165°C and is held there for
3 hours. While maintaining 165°C the materials are vacuum stripped to 15 mm Hg.
20 PartC
A reactor is charged with 280 parts of the product of Part B of this Example
which is heated to 165°C whereupon 140 parts mineral oil (PetroCanada 100N) are
added. The materials are mixed then filtered.
X eb
25 PartA |
The procedure of Exarmple 5 is repeated except 2.4 parts methyl glyoxylate
methyl hemiacetal are used.
Part B
A reactor is charged with 302 parts of the product of Part A of this Example
30  which is then heated to 110°C under N,. To the heated material are added 2.92 parts



Part A The procedure of Exanple 7 is repeated except al

I ngredi ents are charged before m xing. 25 Part B A
reactor is charged with 300 parts of the product of Part A of this Exanple
which is then heated, under N err], to 145 err]C. To the heated materi al
are added 31.5 parts of the product of Exanple C 18 whereupon the
tenperature is increased to 165[ erBBE and mai ntai ned there for 5
hours. The materials are.v stri

d. .
59 TEnpepiopy! Bprohslienthe feoipsBibie if Homesed tpi 6526 en inheld greror at o
Part A5 "Inouts. $4 2"%‘?&%’&%&*@@%@% ??“P’e“ps&‘?%&%éﬁp%?i‘% 700

parts of thepgpCymner in oil solution of Exanple 1, 2.8 parts nethyl
gl yoxyl ate nethyl hem acetal and_0.49 rt methane_sul fonic acid.

2 . pa
Part B A reagtords chasged with R8P pasts of the produop of Part 8 of; this Iyamplet of
Part A of. this. Exanpl e oMhich 1S t . 0. [err]C
To the hgat e‘aﬁlﬁgﬁseg%é?d éo(r)leésa%?k’%g ﬂiz)%ﬁg&ﬁ%@ g‘?&%@%&@f&g anpl e
C- 18 wher eupsided.NThé pEARSIaRIE Mited thecfiRgegd to 165[err] C and
mai ntai ned there for 5 hours. The materials are mxed with 150 parts
Pet r oCanada Examle7| , vacuum stripped at 165[err]C at 15 nm Hg, then the
residue is filtered. 15 Exanpl e 10 Part A The
pr ocedur e ofgﬁérrpl e 1 is repeated except that after reaction and before
stripping, the | dked; W n; L4l fwiihe | OON
m ner al oi Ié%zdg%r%gg{??eB daéﬂrfe?, M ﬁ%%a@%oﬁgﬁgﬁﬂgg%&wﬁ 3013
parts ofl0t he3(irpmtisadf thé ethyteme-Arafdyldneidicyclapeptadiene copolyinerin ¢ib sélton bEat ed,
under N2, to 145[err}PC. To the _heated material, are added 294 parts of

the product BfamsledpiPartd1andihe rRarisdnethpelyerylate snethyl hemiaggtalowhich are

165(er1]C anfl ! bR | 16" fid e S0diB31 PP riRGE sl i g 1

materials are mixed. The materials are heated to 145°C then are held at temperature

for 6 hours. The materials are stripped at 15 mm Hg at 145°C for 1 hour.
15 PartB
A reactor is charged with 300 parts of the product of Part A of this Example
which is then heated to 145°C. To the heated material is added 1.02 part of
dimethylaminopropyl! amine followed by heating to 165°C under N,. After 5 hours
at 165°C, the materials are vacuum stripped at 165°C at 15 mm Hg for 0.2 hour then
20  filtered. The residue is mixed with 150 parts PetroCanada 100N oil.
Ex €
Part A
The procedure of Example 7 is repeated except all ingredients are charged
before mixing.
25 PatB
A reactor is charged with 300 parts of the product of Part A of this Example
which is then heated, under N,, to 145°C. To the heated material are added 31.5
parts of the product of Example C-18 whereupon the temperature is increased to
165°C and maintained there for 5 hours. The materials are vacuum stripped at



25 PetroCanada | OON oil then filtered. Exampl e 11 Part A

A reactor equipped with a stirrer, Nerr] inlet, and thernocouple is
charged with 1500 parts of the ethyl ene-propyl ene-di cycl opent adi ene
copolynmer in oil solution of 30 Exanple 1 which is then heated, under N2,
to 130[err]C. To the heated oil solution are

- 60- added 6 parts nethyl glyoxyl-&% nethyl hem acetal and 1.06

parts met han fonic aci.d, the temperagtucre is increas 0
D5l or 11 C and6seL OIS oo e theesigie b iecred o thecfifipt s ke Pt 0arts: 15
mnm Hg and 14 J&g; our. Viscosity (ASTM D-445) @100[err]C =

3370 centi stg&géd.j %%Pi} B A reactor is charged with 200
parts of theEsamgled® of Part A of this Exanple. The materials are

heat ed, under N2, to 130[err] C whereupon 0. 144 part of an ethyl ene
pol yam ne botam s (HPA-X) is added and the tenperature is raised to

165[ err The i r e th ] X [ C.

Vi s6osi 1y° ( AsTm o s BRI B Bxdthie S et enuilbyine 8¢ pindbr d@Bpimer. |,
A m xture of iB&iDsdlatidrbofExagpd D,@J&Fa:@s’ BB ESlyskiateandthyl Heyhidetal andouy A of
Exanple 1 and 1.08 part ami nopropyl norpholine is heated to 165[err]C and

mai nt ai ned  part methane slfamiciadide for 5 hours, all under N2, mixed with 162
parts Petrng_g!géa 100 15 oil, then filtered. Exanpl e 13
A m xture of parts of a product prepared substantially as in Part A of

Exanple 1 and 75 '
RSk higep VR, b Rk 45 Copiiupt

165[err] C and mai ntai ned at te
m xed wi i 16highaisttherPBeatedPandar@dy) a0 d 3DTON Tai the Hehted rhatetialrarel added 73.5
Exanpl e 14 tor is charged with 2813 parts .of a product

A
prepared subB¥EhPS the groduct irq%%}?xample 1§ whepsupen dhg, fenperateds ipgreaseditad t o
130 Cf P14 t . ‘ | i1, 630
parts of thelof e thaftiihed B lor SHoE! The materigly Bd REEAOHRL B0hlls

ant i f oam ageRétroUdhad4TBOON iol] Sachtn® stppedcht!16590 %L €5 e Hi) dheiy e FBdiduedis Ned
at tenperature for 5 hours. The materials are mxed with an additional 1200

parts of filtered.

15  Example 10
Part A
The procedure of Example 1 is repeated excepththat after reaction and before
stripping, the materials are mixed with an additional 200 parts of the 100N mineral

oil.
20 PartB
A reactor is charged with 3013 parts of the product of Part A of this Example
which is then heated, under N,, to 145°C. To the heated material are added 294
parts of the product of Example C-18 whereupon the temperature is increased to
165°C and maintained there for 5 hours. The materials are mixed with 1200 parts
25  PetroCanada 100N oil then filtered.
Example 11
Part A
A reactor equipped with a stirrer, N, inlet, and thermocouple is charged with
1500 parts of the ethylene-propylene-dicyclopentadiene copolymer in oil solution of
30  Example 1 which is then heated, under N,, to 130°C. To the heated oil solution are



the oil and the solution is filtered. Exampl e 15 A
m xture of 250 parts of a product prepared substantially as in Part A of 30
Exanple 1 and 17.1 parts of the product of Exanple C-14 is heated to

165[ err] C under - -61-
N2, heated at 165[err]C for 6 hours, m'x%g with 135 parts of PetroCanada
| OON oil and filtered. Exanpl’e "16 A reactor is

A of Exanpl ok parcsmgtod bR FianBhgRsRar e Bt dcb o e ufpnic
0 anmpl e ng Pt

220-225[err] . | i 64 q '

equi val ent p%r.ldﬁ}le (tﬁ[&q%el% ﬁiﬁé@ﬁ%ﬂoﬁ@ C%%lg?ghn%} %@e‘?ﬁ‘.ﬁi@‘ﬁ?&%@%@&ﬁ%@g%
react ed undestripingtat 16 piretHg &adf 145°C 8O Uhsur. Visdeity(ASTIMED-445) @ 106°C S

mneral oil and filtered. Exanpl e 17 10 A reactor is
char ged wi t h3¥Hlceptistokesof a product prepared substantially as in Part

A of Exangal epl.and 9.5 parts of a polyether (polyoxypropylene) primary
am ne %ﬁ?ﬂ'ﬁts_ﬁan Chenical ). These are reacted for 32 hours at

165[err] C, m xed Wirehctdid charged witB200 paits 6f Ble fRbduct BfPArt Al &tRE Example.
Exanpl e 18 15 A reactor is Charged with 300 parts of a product
prepar ed sub¥hentatcxlals/aradeatad, under Npatot 13Q°Cfwiereupon). 144opait of aBethylens of a

|l yet h I t.hyl - . I ' ]
P PO R o BB S B ¥ B T .

I xed with t =i I [ : =Part A
170,14 L1 LA eAgiek S5 08 £ ey SIS 10 P

havi ng ni} ecsd3rcentistgkds. of about 200, 000 and whi ch has been hydrogenated to
t he - extent of renoving about 95% of its olefinic unsaturation, .in

1170 parts Pexampleddda | OON oi | is prepared by nixing the two
at. 13

mat erial s, under N2, .for urs Ol.err1C. 2 art B . A
reactor is char geﬂ‘ W’eréfg(#bgw og’fa u%tlﬂsreg%f:%ﬂx%%ng%]lﬁﬁ tm Ka%fAtoﬁi S
Exanpl e, 1. OFxfapled 44811708 pat ainyprdpfl iiBiphslind B Heaes il 6520%nE nedintRied S
th
net hane
at temperature for 5 hours, all under N,, mixed with 162 parts PetroCanada 100N

15  oil, then filtered.

Example
A mixture of 300 parts of a product prepared substantially as in Part A of
Example 1 and 75 parts of the product of Example C-18 is heated to 165°C and
maintained at temperature for 5 hours, all under N,, mixed with 162 parts
20  PetroCanada 100N oil, then filtered.
Example 14
A reactor is charged with 2813 parts of a product prepared substantially as in
Part A of Example 1 which is heated to 130°C followed by addition of 200 parts
PetroCanada 100n oil, 630 parts of the product of Example C-18 and several drops
25  of asilicone antifoam agent. The materials are heated to 165°C and are maintained
at temperature for 5 hours. The materials are mixed with an additional 1200 parts of
the oil and the solution is filtered.
Example 15
A mixture of 250 parts of a product prepared substantially as in Part A of
30 Example 1 and 17.1 parts of the product of Example C-14 is heated to 165°C under



sulfonic acid. Under N2, the materials are heated to 145 err]C and held
there for 5 hours. After heating, the materials are vacuum stri pped
for 0.2 hour at 20 nm Hg.

-62- Part C A reactor is charged with 401 parts of the
product of part B of this Exanple ich is heated, under N2 to
110[err]C. To this heated material is added 0.38 part of a pol yam ne

mat o al o ar DorieaeR NS LobF Bipe P 28 per o Preumade 100N o 45q o) o

20 Par fitéred. A reactor is charged with 400 parts of the oil

solution of Part A of Exanple 19 and 1.07 parts nethyl glyoxylate

met hyl hem aErdmple 16he materi al s are heat ed to 10 145[err] C and are held

there, under N2, for 5 hours. Aft heatl n mat erlﬁls are . vacuum
stripped at 20 nmfrigagter isghargad wit 250 parts |a‘tl’r uct prepared substantially agdnor | s

charged wi th f & I o V\/m ch
i's hgate %gr ﬁ?ﬁm?np%b e‘?rs?é%j# 'E‘%%’gﬁﬁ‘%ﬁpﬁe @W%@ 2|§§r S

the 15 pol yarmcne isUsteRAE tacid @0 8 2iivaleds, (oﬁ@ b&lmémbyerhe)abf eiradthy k6O er r 1C
for 8 hours then filtration. Parts A-C

The pr ocedurn@tmmsxahpmtemlsaar@rqaetpéan@@Nmﬂéﬁ(hg:rt&l@umm withd&5 20

st yrene- but adi_ene. copol h a tapered bl ock styrene-butadi ene
copol yner of P ar? ?E ’éﬁ[ﬁ@%gt he same nol ecul ar wei ght and degree of

hydrogenatlog ple 17 Exanple 22 Parts A-C The procedures
of Exanple 19 are repeated replacing the random bl ock 25 styrene-butadi ene

copol ymel0 wi th a Buesdtor isichanged dithtI00i patks af agprodyws pyepered shibstantiallyssbunit y| ene
(98.5 nol e and opr 5 nole % aV| n Vi scosjty. average .,
mol ecul ar \Mﬁ’ Aﬁﬁ’m?ﬁgeﬁiﬂé e &f palysier leal YR PERPY o6 prizpoy amine
(Huntsman Chemical). These are reacted for 32 hours at 165°C, mixed with 162
parts mineral oil and filtered. '

Example 18
15 A reactor is charged with 300 parts of a product prepared substantialiy as in

Part A of Example 1 and 9.33 parts of a polyether (polyoxyethylene-
polyoxypropylene) primary amine (Jeffamine, Huntsman). These are reacted for 32
hours at 165°C, mixed with 162 parts mineral oil and filtered.

Example 19
20 PartA
A solution of 130 parts of a styrene-butadiene random block copolymer
having molecular weight of about 200,000 and which has been hydrogenated to the
extent of removing about 95% of its olefinic unsaturation, in 1170 parts PetroCanada
100N oil is prepared by mixing the two materials, under N,, for 6 hours at 130°C.
25 PartB
A reactor is charged with 400 parts of the oil solution of Part A of this
Example, 1.07 parts methyl glyoxylate methyl hemiacetal and 0.20 parts methane
sulfonic acid. Under N, the materials are heated to 145°C and held there for 5

hours. After heating, the materials are vacuum stripped for 0.2 hour at 20 mm Hg.



- 63- Exampl e 23 Part A Fol | owi ng substantially
the procedure of Exanple 1, Parts A and B, a 15%in oil solution of
an et hyl ene- propyl ene-cycl opent adi ene copol yner as used in 5 Exanmple 1
but having Merr] about 25,000 |lower is prepared. and 2800 parts of the oil
solution is reacted with 11.2 parts rretr% gl yoxyl ate nethyl hem acetal .

Part B A reactor is charged \ﬁth 2811 parts of the oil
solution of Part A, 200 parts mneral oil, the oil solution is heated
to 145[err] 404 parts of a polyisobutylene 10 (WM = 1000)
substituted succipl 9 C

t he pol yi sobutyl ene Is a m%gl 1%@&%%@%&3 I alggbgﬁltéé ggan?éled for
0. 25 hour wmchuhheated;md&esrmyxo $20°€. PP6 this Réated meatefinl i A8asH 0188 part bpH®
identified as HPA- X am nes (Uni on Carbide) are added over 0.25 hour.

The nixture P@Yﬁwpédenuﬁe@@@[aehlg]l@ﬂm@eu polyeshylene aminegDelamipe BaVur dhéor 6
h I Stark t The 15
m(;'t”efl al g a?@a#eﬂg{sﬁﬁsh%?qd{éégbﬁf tﬁﬁ? ﬁber%a‘ner :lr oi Irfipm' xeg t hor oughl y

t hen doat l1l45[err]C. Exanpl e 24 A reactor

i s charged W|th 2810 parts of the product of Part A of Exanple 23
whi ch is thefarhAated to 145[err]C Over 0.1 hour are added 3506 parts of a

50% 0il 20 sol ution af A%/ma‘o tyle Lgrr = 1700) substituted
succi ni ¢ anhydr i d@ P8 & 3?% Seceitolation of Bat A efcbranled as
oA X an et bt g0y kPl i e EVRSLO Qe mdBRERR b0 1,
parts milder a]456CIand$redléRﬁthand ubbie N;;tmf saiosusar Afet Kestinko thematetiald are

then filtered at 150[err]C. 25 Exanmpl e 25 Part A A
reactor is CYREFYBAiRPed a %@ﬁ%ﬁg Jorf.3 hawr. pr oduct of Part A of Exanple 5

which is th ated to 110[err] C under N2. To the heated material are
added 8.7 parts pol y(oxyet hyl ene- oxypropyl ene) di am ne (Jeffam ne

ED- 600, Hunt sman)A rédtfor is charged with 401 parts of the product of Part A of this Example
which is heated, under N, to 110°C. To this material is added 0.38 parts of the
15 polyamine of Part C of Example 19, followed by heating at 160°C for 8 hours then
filtration.
Example 21
Parts A—C
The procedures of Example 19 are repeated replacing the random block

20  styrene-butadiene copolymer with a tapered block styrene-butadiene copolymer of
essentially the same molecular weight and degree of hydrogenation.
Example 22
Parts A-C
The procedures of Example 19 are repeated replacing the random block
25  styrene-butadiene copolymer with a butyl rubber identified as a copolymer of
1sobutylene (98.5 mole %) and isoprene (1.5 mole %) having a viscosity average

molecular weight of 450,000 and mole % unsaturation of about 2%.



- 64- tenperature is increased to 165[err]C and is held there for 3

hours. Wil e maintaining 165[err]C the materials are vacuum stri pped
to 15 nm Hg. Part B To 152 parts of the product of Part
"A of this Exanple are added 10 parts 5 pol yi sobutenyl (Merr] =1000)
substituted succini c anhydri de. Exanpl e 26 Part A

A reactor is charged with 1000 parts of Tt& oil solution of Part A of
Exanpl e _ 1 and,100 parts of a polyisobutyl ene having about 70%
Vi n@ﬁ‘ﬂ@ﬁé—

t erm nal groups. 10 The materials are m xed and heated to
110[ err] C whpgeupon 5 parts of met hyl gl yoxyl ate, nethyl hem acet al
and 0.6 parts nethanesul fonic acid are added. The materials are

reacted at 160[ erFt])lIbwingdnbstdnﬁallyﬂtelﬁodmdeaoﬂBmﬁIiRaﬂSCA aid B4o[5%iH C and
13 Part. B 15 To anot her reactor are
char ged 2oom|1ga$q?@% o hén pFtByigee-propylons-cyclopsmtadigns  copolymes aspuseda in

ts t t t t
oslorr] & ERERAET S aiife W, a2 058%“#% Bt pit 00 og g °%xanp| e

1 is repeat esbhitip xaeemadtvhm 12193 ?r gli&:zylitbmdmﬁ%ﬁﬁacefal Exanple C 18
wi th 525 parts of the product o Exarrp Exanpl e 28 Par t
A Part B et hyl ene- propyl ene di cycl opent adi ene (63: 37: 1.5) weight

| | d da | il
oS0l Utton contai s chihed bIRERIT Rt of e AERIEKS: pEbpnd- cobelihc ol 1y
the procedurginetal AR &il dolution is heZQ:@ tBQWS‘SC Hen! 403 Pirts ¥ nﬁ(@ﬁb fené €act ed

with 2.61 parts net ﬁyl gl yoxyl at e net hyl hemacet al resence

of 0_25 mar tEMIEE heow) subktitBiRl Guashid anfidide Gepabd 69/the direct MaARRESA GRL | ON
e s the polyisobutylene. is added over 0.2 hour. The materials are stirred for 0.25 hour

then, under N,, 52.3 parts of an ethyleneamine bottoms identified as HPA-X amines

(Union Carbide) are added over 0.25 hour. The mixture is heated to 165°C and is held

at temperauzfe for 6 hours, collecting 7.5 parts distillate in a Dean-Stark trap. The

15 materials are further diluted with 1502 parts mineral oil, mixed thoroughly then
filtered at 145°C.
Ex e 24
A reactor is charged with 2810 parts of the product of Part A of Example 23
which is then heated to 145°C. Over 0.1 hour are added 3506 parts of a 50% oil

20  solution of a polyisobutylene (M, = 1700) substituted succinic anhydride reacted
with ethyleneamine bottoms identified as HPA-X amines (Union Carbide). The
temperature is increased to 165°C and is held at temperature for 5 hours. An
additional 1223 parts mineral oil is added and the materials are mixed for 0.2 hour
then filtered at 150°C.

25 Example 25
Part A

A reactor is charged with 301 parts of the product of Part A of Example 5
which is then heated to 110°C under N,. To the heated material are added 8.7 parts
poly(oxyethylene-oxypropylene) diamine (Jeffamine ED-600, Huntsman), the



- 65- Part B A reactor is charged with 703 parts of the

product of Part A of this exanple whi ch is heated, under N2, to
145[ err] C whereupon 0.91 parts of pol yam ne bottons (HPA-X) is added
foll owed by heating to 165[err]C. The materials are heated for 5 5 hours
at 165C, then collected. Exanpl e 29 Part A The

procedure of Exanple 28, Part A is repeat®t enploying 0.5 parts

nmet hane sul fonic acid.. 10 Part ) he. procedur.e of. Exanpl e 28,
Part B i o CORRPEE S iugensg PHESIS satbit held there Kk, Rours, SYiemETBARD! o
with the progyse [ SSR%H?!J Exanmpl e 30 Part A 15
The procedure O?t%(rgﬁ%méls%?@%gp{n S o??glv\%glgéxcept the polyner in oil

sol ution furBRdeeB contains 0.1% by wei ght 2,6-di-t-butyl-p-cresol. Par t
B A reactor is charged with 703 Ear.ts of the product of Part A
of this exanple To 153 mprs of dhe produetcef Rart doot] s Example ara edded 10 \maets eupon

1.37 parts of HPA-X polyamne 20  bottons, are added. The tenperature is
i ncr eased t&%ﬂ@%ﬂﬁd”i@%ﬂbﬂ@%@@@c@hydﬂd&hours, t hen the
material s ar é &t ed. Exanpl e 31 Part A The
procedure of %‘p‘?‘e 29, Part A is repeated enploying the polynmer in 25
oi | sol uti orpaef AExanpl e 30. Part B The procedure of
Exanpl e 29, Part B is repeated replacing the produjct of Part A of
that exanple wit thtqsri%dmgedowtéé%o partsfofithe eil iph of Part A of Example

1 and 100 parts of a polyisobutylene having about 70% terminal vinylidene groups.

10  The materials are mixed and heated to 110°C whereupon 5 parts of methyl
glyoxylate, methyl hemiacetal and 0.6 parts methanesulfonic acid are added. The
materials are reacted at 160°C, under N,, for 6 hours then stripped at 145°C and 13
mm Hg for 1 hour. |
Part B

15 To another reactor are charged 2000 parts of the product of Part A of this
Example and 5 parts triethylenetetramine which are then heated for 4 hours at
165°C.

Example 27
The procedure of Part B of Example 1 is repeated replacing the 294 parts of

20  the product of Example C-18 with 525 parts of the product of Example C-28.
Example 28
Part A

An ethylene-propylene-dicyclopentadiene (63 : 37 : 1.5) weight copolymer
(Uniroyal) is dissolved in PetroCanada 100N oil to prepare a solution containing

25  14% by weight copolymer. Following substantially the procedure of Example 1,
700 parts of the oil solution are reacted with 2.61 parts methyl glyoxylate methyl
hemiacetal in the presence of 0.25 parts methane sulfonic acid. The theoretical

saponification no. = 1.75.



- 66- Exanpl e 32 Part A The procedure of Exanple
30, Part -Ais repeated using 2.1 parts nethyl gl yoxyl at e net hyl

hem acetal. 5 Part B A reactor containing 703 parts of the
product of Part A of this exanple is heated to 145[err] C under N2,
wher eupon 94.5 parts of the succinic anhydride-ethylene pol yam ne
reaction product described in Exanpl e 32&h<e added, then the tenperature
is increasedt 65[err]C and is maintained for 5 hours. The nmaterials are
cool ed, then col | ect ed. Exanpl e 33 Part A : The

procedure of Exanpl Raddr isSc aFiefl709 ﬁﬂwﬂﬁh@?{ﬁﬁlﬁcﬁf RafeA G 1bis \eRBfplen

oil solution, 1.606 parts nethyl glyoxylate ne hem acet al A and 0. 3836
parts 15  nethichnis leatedpmnderd¥y, do 136°C aheraupon & InpartsoofDpel sarpet bptiomsa

part B QIR ided ol b Al S C OBl ol Re R i 8y o

Part A ofgthj o | owed by heating to 146[err]C. To the
heat ed ma erlhgllug)ég;%e]j adglgchne%éaﬁarts HPA- X 20 pol yam ne bottons foll owed

by heating, Brgepled® to 165[err]C over 1 hour, then mai nt ai ni ng
tenperature for 6 hours. The materials are diluted with 196 parts Petro
Canada | OON BattA reheated to 150[err]C and are held at tenperature for 1
hour, then iltere

charged with 302 Ft@%&%gfpgx@gwgs P%gtr %5}3? ﬁpeﬁtf%r%léo%@gcésrp&\%hi ch

i s heat ed tombatingshifénic gkigr eupon 0. 43 part HPA-X pol yam ne is added. The
tenperature is increased to 165[err]C under N2, and naintained for 5 hours.

-67- 10 ERaryB e 35
The procedure of Example 28, Part B is repeated replacing the product of
Part A of that example with the product of Part A of this example.
Example 30
Part A
15 The procedure of Example 28, Part A is followed except the polymer in oil
solution further contains 0.1% by weight 2,6-di-t-butyl-p-cresol.
Part B
A reactor is charged with 703 parts of the product of Part A of this example
which is then heated to 145°C under N,, whereupon 1.37 parts of HPA-X polyamine
20  bottoms are added. The temperature is increased to 165°C and is maintained for 6
hours, then the materials are collected.
Example 31
Part A
The procedure of Example 29, Part A is repeated employing the polymer in
25  oil solution of Example 30.
Part B
The procedure of Example 29, Part B is repeated replacing the produjct of
Part A of that example with the product of Part A of this example.



Part A Fol |l owi ng essentially the procedure of Exanple 1, an
oil solution is prepared from1l5 parts of an

et hyl ene- propyl ene- et hyl i dene nor bornene copol yner havi ng an 5

et hyl ene- propyl ene wei ght ratio of about 52: 48 and contai ning about 4

wei ght % of groups derived fron1eL?gLidene nor bor nene, wei ght average
nol ecul ar wei ght of about 180, 000 (pol ystyrene standard) and

equi val ent i_ght ed on C=C of about 23,000, and 85 parts of 100 -
neut r al ningﬁéamakggf Part B 10 A reactor is charged witih 800
parts of thepgilg solution of Part A of this exanple. The solution is
heat ed, under N2, to 120[err] C whereupon 4.2 parts glyoxylic aci d

met hyl ester, net e precadureofi Exampleadiéjcarf Al isovepdated ukingt 2.hgparts methylerr| C.
The t enper re is. fmaintained for 6 hours, then the batch is vacuum
stri pped (14%&5’?‘?’ g1 hemiaggtaly 15 Exanpl e 36 The
procedur egof le 26, Part B is repeated enpl oying 4 drops of

nmet hane sulfonirc acid during the reaction. Exanpl e 37

The procedure of Bxpsaploe c3iftaining 0% parediof thel mypiuxg of FABIOAPSH this @fanipieis?0
polymer in oil solution, 10.4 parts of GVHA and 10 drops nethane sul fonic
aci d. beatedtae1455C under N,, whereuppy 94.3 parts ofr the swecinin aphydrisle-qthylens of

TPt
t he product i . e t 4 [ i.s. added
0. 50" part ot PP ELRRHEER S aHERocd in puC 3L R led nch'y it 0TS
165[ err] C angk intreAsdddtot1BSPE ah@is Mai@iicd forS HouaIPIIR Bterials are cooled, thebhe
procedure of Exanple 38 is repeated enpl oying the product of Exanple

35, Part1®. collectgdxanpl e 40 To a reactor containing 500 parts
of the pr odug ofl a?arrpl e 37 which has 30 been heated to 145[err]C are

added 1.46 p t hyl am nopropyl am ne. The batch _
- 68- pareeated to 165[err]C and is held there for 6 hours, then is
stripped at err]C/ 15 mMm Hg for 1 hour. Exanpl e 41

The procedure of Example 28 is repeated with 575 parts of the copolymer in
oil solution, 1.606 parts methyl glyoxylate methyl hemiacetal and 0.3836 parts
15  methane sulfonic acid. To reduce foaming, 0.0485 parts of a kerosene solution of a
silicone antifoam agent is employed.
Part B .
A reactor is charged with 500 parts of the product of Part A of this example,
followed by heating to 146°C. To the heated materials are added 0.72 parts HPA-X
20  polyamine bottoms followed by heating, under N,, to 165°C over 1 hour, then
maintaining temperature for 6 hours. The materials are diluted with 196 parts Petro
Canada 100N oil, reheated to 150°C and are held at temperature for 1 hour, then
filtered.
Example 34
25 A reactor is charged with 302 parts of the product of Part A of Example 31
which is heated to 130°C, whereupon 0.43 part HPA-X polyamine is added. The

temperature is increased to 165°C under N,, and maintained for 5 hours.



The procedure of Exanple 40 is repeated replacing the di methyl am nopropyl

5 amne with 1.81 parts am noet hyl pi perazi ne. Exanpl e 42

A reactor is charged with 800 parts of a product prepared essentially as in
Exanpl e 23, Part A The materials are heated to 130[err] C under N2

wher eupon 1. 63 parts et hanol am ne are added. Heating under N2 is
continued to 160[err]C and the 10 tenper®dture is maintained for 6 hours.
The materi al vacuum stri pped for 1 hour at 20 mm Hg/ 160[err] C.
The residue %ﬁ%ﬁgd with 400 parts mineral oil (PetroCanada | OON) .
Exanpl e 43 PartA The procedure of Exanple 42 is repeated repl acing
the ethanolamne with 15 3.45 parts di butyl am ne. Exanpl e 44

The procedure of EeHewing esgenitislly épaumoeaduresyl Bxaimpie 1, oil sohutivnaisipfeparddt h

3.45 parts N.(2-am noethyl)pi perazing. .. Exanple 45 20 . The
proccedur e ofrg’@ %ﬁ“&s Q&thz% @Y@%ﬁ@ﬁ%@ﬁ@@@% I}qg&reemphfmqsémwngwn

3.85 parts ag ' : a .. . T

pr ocedur e§ of Eg%?gdﬂ%ew %‘greig? oegfa}beo [l)lf %i %L‘fdfé)%&%‘ 28 8%%%‘?%}1{% of

2. 7parts di netonps astiveab fropy bthylidentbnorbbneni®)| weidtt average molecular Avdi@RGfOr 1S

char ged witi%ml,ooo Barts of a product prepared essentially as in
Exanpl e 23A pfutA 89,000 ealydyrene standasd) aud equialenp wisight hased antG=C of about

di met hyl am n ' dded.. The materials are heated to
160[err]C ang?’g%%rrgigﬁ gpgggﬁg{géu%aﬁmf%%é’%ture for 6 hours, under N2. The

batch is strpgpBd 1 hour at 160[err]C/ 15 mm Hg. 30 The residue is

col | ect ed. - 69-
Exanmpl e UB - A reactor isachasgest witilh $08 partged the oif @bfiopact BarvfA af ghisduct

i T Tt Y O R U MER VLN TN
o S, e sy B e o A5 g ISRLETRLC 1
temperature is maintained for 6 hours, then the batch is vacuum stripped (145°C/15
mm Hg).
15 xample 3
The procedure of Example 26, Part B is ‘repeated employing 4 drops of
methane sulfonic acid during the reaction.
Example 37
The procedure of Example 27 is repeated employing 2,000 parts of the
20  polymer in oil solution, 10.4 parts of GMHA and 10 drops methane sulfonic acid.
Example 38
' To a reactor containing 704 parts of the product of Example 36 which has
been heated to 145°C is added 0.59 part of triethylene tetramine. The batch is
heated, under N, to 165°C and is held there for 5 hours.
25 Example 39
The procedure of Example 38 is repeated employing the product of Example
35, Part B.
Example 40
To a reactor containing 500 parts of the product of Example 37 which has
30  been heated to 145°C are added 1.46 parts dimethylaminopropyl amine. The batch



85[err]C, 8 parts of polyisobutene (Merr] -1,000) substituted succinic

anhydri de are added over 0.25 hour, the tenperature is increased to
125[err]C and is nmaintained for 0.5 hour, whereupon 400 parts m neral
oil (PetroCanada 100ON) are added. The batch is m xed for 0.5 hour and
t hen collected. 10 Exanpl e 49 68~ Ihe procedure of Exanple 48 is
fol |l owed enpl oying 800 parts of the product prepared as in Exanple
23A, 3 parts, HPA: X, rts. of the sucgcinic anhydride.a o 400 parts
of Pet roCanalf: %{P%&%‘m%ﬁg‘ﬁlﬂl erg%'orléhours, tﬁen}gsﬁ‘ﬂpég@{]gﬁs Fél%ﬁ’gi%&d with
933 parts of £3 ggguct prepared essentially as in Exanpl e 23A whi ch

is heated, under N2, to 130[err]C. To the heated material are added
124 parts of Ezampplevilsobut ene (M err] -1,000) substituted succinic anhydride

- HPA- X pol yam ne bottgns reaction product. . The batch js m xed for 5
hours at 160[err] ,eB@&e‘?“re°?E§§PP]§,40P§F‘TI€@§§Qqu’ﬁj%eﬂ%e@dbw{mﬂrﬂ@ﬂbatch
is mxed & he Il : A reactor is charged
with 933 épar S doef‘hg{ g?%gé& ang?é%%ﬂ?k%:egézsl%emi ally as in Exanpl e 23A
whi ch is thepxfigplead, under N2, to 130[err] C whereupon 1.85 parts '

HPA- X bottonms are added. The batch is heated to 160[err]C and the
tenmperature is A reagtar i chiarged with 880 pgrts of aqmodysd preparesk essentiadlyas| i@ON ar e

A reactor i sERRERBAL RREHC, e A o huptes B T30 o WHEERSEA S
23A, the mat ginabthholdBRe e adddd ORAIHE vRS R, 49 cBRtidudd to 160°C and the

N-phenyl - 1, 4- phenyl ene di am ne are added. “The tenperature is increased
to 165[ eld ] Ctempératare isumaintdinesiifof 6hotts. ithermattals axshvacaup strippké forek koural s

76" "eare Bg/160eC e gy B b veti Mok Posorenapeat e

replacing the A0 parts of am ne with 2.80 parts of

2- met hoxy- N- pheryl -1, 4- phenyl ene di amme. The G| of Lubricating
Viscosity OSExample43 The |ubricating conpositions and nethods of this
i nvention enploy an oil

of
The procedure of Example 42 is repeated replacing the ethanolamine with
15  3.45 parts dibutylamine.
Example 44

The procedure of Example 42 is repeated replacing the ethanolamine with

3.45 parts N-(2-aminoethyl)piperazine.
Example 45
20 The proccedure of Example 42 is repeated replacing the ethanolamine with
3.85 parts aminopropylmorpholine.
Example 46
The procedure of Example 42 is repeated replacing the ethanolamine with
2.7parts dimethylaminopropylene.
25  Example 47
A reactor is charged witih 1,000 parts of a product prepared essentially as in
Example 23A which is heated to 130°C whereupon 3.41 parts dimethylaminopropyl
amine are added. The materials are heated to 160°C and are maintained at
temperature for 6 hours, under N,. The batch is stripped 1 hour at 160°C/15 mm Hg.
30  The residue is collected.



| ubricating viscosity, including natural or synthetic lubricating oils and
m Xt ures thereof. Mxture of mneral oil and synthetic oils,

particul arly pol yal phaol efin oils, ester and pol yester oils, are

of ten used. Natural oils include animal oils and vegetabl e
oils (e.g. castor oil, lard oil and 10 other vegetable acid esters) as
well as mineral lubricating oils such as-49-qui d petrol eum oils and

sol vent -treat idtreated mneral lubricating oils of the paraffinic,
napht henic o araf fi ni c- napht heni c types. Hydrotreated or

hyd ked oi ' i b ialf} hs P!
ydrocracked 0i|'s A reactords @hirged uﬁmdsog ?&its”oﬁbﬁro%ﬁetgﬁeﬁéde&’_%ﬁéeﬂﬁalw b P!

| ubricating viscositg. L s of lubric vi scosi t’y derived
from coal or Bxemiple 334 whish igstbem|beated to B07Chovhereupobrare adiedy 108 paritsicl ude
hydr ocar bon qj nd.hal osubstitut ed .h ocar bon 0i ] s such as

pol yneri zed g-#dé'i)ﬁ%eo ?’z@gmaﬁé‘?q%i% @’E%“g%ﬁ% thg ﬂaﬁ‘?‘@g“ echeatad to

al kyl benzgneg 65%® kP hRWihperhfirdis mAhRRAbS 6 hbisP MERY LSoli ' %ga‘!s

pol yphenyls, etc.), PaI kyl last ed di phenyf Ee)ﬁr’;s{ers ar?gdgfg(@éé@é |t[9henyl
sul fi des and gsPEj B bt SFRpIyRSbuBRA( RES ~1.0 i §0eand
the like. 20 Alty ene ox; de ol Slr?g)r g%%&“?ﬂ?é%??ﬁ% gﬁ(gen%m
derivatives wuafdadeorer Oc2fchairpthe temperatund) i imcteased 10al25PQ dihd Ay mairitained fhave
been nodi f.i e??*& es'é%r%fi cat iggn, et herification, etc., constitute

ot her cl asse&oPO%nShFreupr #00; Rarts mpmeral 1l (PesioCanadaa} 00N rarg cadded o The

Anot her suit : H(}ﬁidi icating oils that can be used
conpri ses wﬂcgtl eﬁ%gtfgxi%§§? |C§§%‘g§<§3{ef:%aaci ds and those nade fromGC5 to

Clerr] nbhocExbasleldoc aci ds 25 and pol yol s or polyether polyols.
Q her synthetic lubricating oils include |iquid esters of
phosphor us- cont ai Apfgrocedure of Exarnple 48| iy fallawedtemplening 80 partsrof thepiodhett ed

di phenyl oxi d : | ke, rotreated naphthenic oils are
wel | known. Sép%gag%ﬁ%‘f’ﬁlﬁ)p@l’ 3oges HP 4‘%&8&@?‘%&%&“&%&5i@5¥%ﬂwd
functional i g0 PareETERABCaNddaq@aNt Y 30 i nprovers such as acyl ated

pol yol efins reacted with am nes or al cohols are not readily

-71- Esamppleidl e with certain types of oils of lubricating viscosity,
not abl y | yolefin oils . nd. otreated oils. The di spersant
vi scosi t 3 i npr ovefs™8Ft 1 %hﬂrﬁe‘m‘%’% dragty|of\? product psepazedagssentiplly as in

compati bi |1 t Bl BANECRid Reated, under Ny, 10,1308 b kPhbardiShihf] B0 8hae

rerefined oils, either natural or syntHetic (as we xtures of

two or more pf4 pas of a bbIGEBbutehe U, iueﬁogcﬁuﬁgtlmtgg&%ué%siaﬂﬂ;b&m cgpauged in

the conpositions of the present Inventio ined ol'l's are those
obt ai ned di r pelydmine bottoms reaction paddct| The batyinishaixed foos howrs ot 1 6@, 3481t her

purificatt on, bl el i inads TOON s added, the batch is mixed then filtered.
20  Example 51
A reactor is charged with 933 parts of a product prepared essentially as in
Example 23A which is then heated, under N, to 130°C whereupon 1.85 parts
HPA-X bottoms are added. The batch is heated to 160°C and the temperature is
maintained for 5 hours, 465 parts PetroCanada 100N are added, then the batch is
25 mixed and filtered.

Example 52
A reactor is charged with the product prepared essentially as in Example
23A, the material is heated to 120°C and 2.40 parts N-phenyl-1,4-phenylene diamine

are added. The temperature is increased to 165°C and is maintained for 12 hours
30  whereupon the materials are mixed with 200 parts PetroCanada 100N and filtered.



are simlar to the unrefined oils except they have been further treated in

one or nore purification steps to i nprove one or nore properties.
Rerefined oils are obtained by 10 processes simlar to those used to
obtain refined oils applied to refined oils which have been al r eady

used in service. Such rerefined oils often are additionally processed by
techni ques directed to renoval of spent -g@ditives and oil breakdown
products. Speci fi c exanpl es of the above-described oils of

| ubricating g#@?%%épy are given in Chanmberlin Ill, US. 4,326,972 and

European Patent Pyltiphsted @8 ofFkadPle SPYN Repited Peplaciil B8 24Ephtey §P¥mine
I ncor por at ed b¥ reference for rel evant discl osures contained therein.

A basic, bri@f paristof grmethoxyrpheayk 1. B phenylebesdiaminear s in an article by

D. V. C "Lubr.i cat ivpn Engi neeri ng", Volune 43, pages 184-5, March,
1987, which MMB = ssl'y incorporated by reference for
rel evant gli scl 0SUTRS witRiRitRig \@ihpositions hlitehRthdds 8P tHid iﬁ%mi%déxﬁr#nrff%n oil of

As mentioned, the conpositions of this invention may contal nor

anount s of olubeicatingnpiscosity,s inclidingusatural o3 usiattrtidi lubnicating soilspandondktugesd t he
presence thereof .in the conpositions of this jnvention w]l depend on the
particul ar thereof. Mixtie of aymsralgil ged synthatiscqilsy pertirwladly potyalpbeglefar pils.ons

may conpriseiﬁiéi §ghg A g'thiophosphoric acid. Zinc salts of
g@? S aroégbﬁgﬁ re &

di t hi ophosphoric erred to as zinc
di t hi ophosphat es, Natufdl ofls @hcltide\wdine] 16 ¥ihd dedbiFiRSERAtaTor i) thr@bll@hd

comonly used nanes. They are sonetines referred to by the abbreviation
ZDP. 10 cpikeroyegateble agidrasterss ps weld s miinengl dpbrivspng pilssugl psiiquid petoeleymesent
in a mnor appun to provide additional t.reme pressuyre. aanti-wear
and anti - oxi gljzﬁ.' d 88""?%?%??@&” aGd Geated mintzal ﬁl)t(mca?mg SlsC5F e par c,

- 72- naphthenic dr'infed iphtaBihié-BaphitbicSHbés AlddtbAtPBPRYROGhIRdAS
di scussed her ei nabove, ot her "additives that nmay optionally be used in
t he | ubri cat amdochided withirnt thie scapewé nsefdrvils of lubricatinigwiseosifyor exanpl e,
detergents, dispegrgant Vi Scosity jnprovers, oxidatio I nhibiting
agents, metal paséﬁ%&f?%’l‘é@@ﬁtE‘?goﬁ%r‘{%?‘iltﬁ%ﬁégé’f rFBa]ﬁggﬁt&'o &tMene 5
pressur ) pgegi i by %Qir&far \d 8438 1 ents.
The above- e%ﬁt?%éﬁg% %?g‘g%ﬁea ts anbgin\a/ﬂgc%%dle{m;ol&% overhghgrﬁg?b gged in
addition to ¢ikeswiidas polgmerized and intérpolynicfiv&hblefifis, etc. and mixtures thepedbf i ary
extreme pressure agents and corrosion and oxidation inhibiting agent s

whi ch may bealkylbenzanss. palyphrayh (fo dirheayls. tsrpbenys, allndated pelyphenyds: et f i ed
alkylated dipheny! ethers and alkylated diphenyl sulfides and their derivatives, analogs

and homologues thereof and the like.

20 Alkylene oxide polymers and interpolymers and derivatives thereof, and those
where terminal hydroxyl groups have been modified by esterification, etherification,
etc., constitute other classes of known synthetic lubricating oils that can be used.

Another suitable class of synthetic lubricating oils that can be used comprises
the esters of dicarboxylic acids and those made from Cs to C;, monocarboxylic acids

25  and polyols or polyether polyols.

Other synthetic lubricating oils include liquid esters of phosphorus-containing
acids, polymeric tetrahydrofurans, alkylated diphenyloxides and the like.

Hydrotreated naphthenic oils are well known.

Many viscosity improvers, and particularly functionalized dispersant viscosity

30  improvers such as acylated polyolefins reacted with amines or alcohols are not readily



10 by chlorinated aliphatic hydrocarbons, organic sulfides and

pol ysul fi des, phosphorus esters including di hydrocarbon and

tri hydrocarbon phosphites, nolybdenum conpounds, and the liKke.
Auxiliary viscosity inprovers (also sonetines referred to as viscosity
i ndex i nprovers) may be included im{he conpositions of this

I nvention. Viscosity 15 inprovers are usually polyners, including

ol yai Kyl ot grspaote T dRGH dofes ¥ s o6 SR eost "RtafY pbRlchn ofs,
pol yol ef i ns. o hyhreReabi 616" TRE AspBrsRPALCHSTRF Tnprofers U Thib Hvetion displaySef ul

suppl enental vistcosity 1 nprovers. Miltifunctional viscosity inprovers,
ot her ptstanding sempdtibilitg withdbesatoils.nvent i on, whi ch al so have di spersant

and/ or anti oxi dan propertjes are kpown, and y optionally be used in
addition to the pﬁ%’ﬂ%&"@’ Gﬁn‘f‘ﬁﬁg‘i mre&éi?f&eﬁ’cﬂ‘%rﬂa oF Et(g’&’teﬁ as
descri beds i n nAuIe ' i ' | ; iQnaskdin the
Backgr ourd oF S Hes op ko nbfe e oe ey UE By Wadscd pereialie e
expressly i nterqogdpabitionddf the pessemtdavention. Unrefined oilP@ty thosy sbtaiflepdigstlant s
are a particularly useful type of additive often_25 included_in the

| ubri cating §pmsa patyel pnwathete souice withoyt durthsy arpifieatiop drgatonb f Refined oils
‘Lubricant Additiyes’ by C V. | h R. K ith (Lezius-Hil
oty Pt PRI e R A5t 3l RSB Bl ek
for the purﬂ&ﬁaﬁ@ﬁ@teﬁétaiéﬁpwmmﬂ:ﬁ&e grégé?ﬂ&sqtﬁ&eﬁﬁd dilk&ir obaiR@ bRt | On

and their use are describe in U at ent nunbers 2, 387, 501;
2,015, 748} 2p®sessasrdmilar 18 tinse ased t0 obin refiged oils applied to refined oils which have

-73- 666, 748: . 121, 877; 721_.878:. d 3, 250,.715,.whi ch
expressly i nséﬁn;fg?ﬁ@%ﬁseaﬁn Service. rsé‘f’zléfgﬁ@%edf@sa frgiqre ?&1‘%‘?}’3}]&’ P:t.ﬁccﬁg‘gg’ﬁres.
Anti - f oam ag%@fxﬁgﬁb%%e&t@dfoex@%_ %alWf s n@x&‘dﬂiv&s'}ﬁdgﬂﬁ%&%ﬁﬁdﬁ&ﬁbl e foam

i ncl ude silicones or organic polyners. Exanples of these and additi onal
anti-foam 5  coSpeifid éxamplesrof tietebove-tesdribed diad nbrioatingtiscsitnars givehy

Henry T. Kerper (Noyes Data_Corporation, 1976),. pages -162.

Det er gent s aﬁhcm@’\g%-&%%g%ﬁéé%ﬁn@ FETopsAn BF‘GE‘U%‘;WPQEW Hga%%gsé"'ﬁﬁe. The
ash- produgin t ifie ' 3 basi c
salte ofs "SR SR B SR rhelefe B et s DM e
carboxylic aci ds,AmeﬁeMes&GpﬁonwmaMmpbmm@raEpeaasim stceagtPM.zed by
at | east one_direct carbon-to-phosphorus | i nkage. .. The
term "basi c Beock; “Lubnicatign thnginestingiat\eolume A3, WQ%l&ﬁér March; 188%hewhichi s

article is expressly incorporated by reference for relevant disclosures contained

therein.
20  Other Additives
As mentioned, the compositions of this invention may contain minor
amounts of other components. The use of such additives is optional and the
presence thereof in the compositions of this invention will depend on the particular
use and level of performance required. The compositions may comprise a zinc salt
25  of a dithiophosphoric acid. Zinc salts of dithiophosphoric acids are often referred to
as zinc dithiophosphates, zinc O,_O—dihydrocarbyl dithiophosphates, and other
commonly used names. They are sometimes referred to by the abbreviation ZDP.
One or more zinc salts of dithiophosphoric acids may be present in a minor amount

to provide additional extreme pressure, anti-wear and anti-oxidancy performance.



present in stoichi orretri cally | ar ger anounts than the organic acid radical.

The extent of "overbasing"” is indicated by the termnetal ratio (MR
whi ch indicates the 15 nunber of equival ents of netal per equival ent of
acid. Basic salts and techniques for preparing and using themare
wel | known to those skilled in the art anﬁ% need not be di scussed in
detail here. Ashl ess detergernts and dlspersants ﬁredso call ed
despite the fact a ndln on |t const tion,, the detergent
or gispersant may u‘&‘bﬁ%ﬁg‘ﬁ%ﬁs cusged: Bereipakouch as

boric oxide GhePsHISIRRR thist [ r|Iy
contain net a?%hand therefore do‘gis&hgﬂ% y%ﬁ%mﬁe}%lgcamﬁggai?%m‘% HWC%M

conbusti on. iubh;iet ypre ssxamplek ndatergents,t ldéspersints,andscasiyy Ofmpréesis, abgldaﬁbﬁ abI e
for use, thelubrlc ts Qf this invention. The follow ng are
illustrativ iting agents, m ll)aSWéaé@Sl AeniSy BM@@%W&%@GX%E@@» axfrense (or

24 d bl t
F:glst/aglbout IEorggscar on a%ngﬁgg%\n Llﬂg r1)%10(?‘tsmlbﬁ’Iggen Caght 8?%%% % ra(YSySﬁCh

as am ne, ormmﬁdne&ﬁtbpmmtﬁﬁiﬁ)mmyiﬁ@i’o@% are used Bh&ﬂﬁ’ﬂx&l ﬁﬁﬂie%ti&i@i*&@i S,
and/or basic inorganic materials. Exanples of these "car boxylic
di spersants rofghis inpesion.ned i n British Pat ent nunber 1,306,529, and in

ey oher U PRy LSS U Soll i m ittt

3,184,474 ents 3v1§&9m31 -"be mcluded31n5§e7 eSiipositions of the mv ention are ex y 07
3 415 750 ¥ § 06 é’?&ﬁ 744

3,576, 748 by chIonnated ahphatlc hydsocartbns Idtganic sulﬁaesfléﬂ Iib'lﬁkulﬁdes phogplﬁﬁﬁh 904

4 281, 357
g’ 4214715 gjg esters ?’igé]é 9 %hydrocarbon ang u-i'hydrocar@ng,g@ogdgtes molygde@gm 933
3: 697: 428 3,311, 558 3, 454, 607 3,725, 441
3 316 177 COmPOYRds andth§hke 4,194, 886 3. 340 281
3, 501, 405 Mﬁﬂﬂy%osny improvers (also sometime3, réfired4¢ as viscosgg,iﬁé’éc 179
4,491, 527 3, 346, 493 3,541, 012 26, 433

improvers) may be included in the compositions "of this invention. Viscosity

15  improvers are usually polymers, including polyisobutenes, polymethacrylic acid

esters, diene polymers, polyalkyl styrenes, alkenylarene-conjugated diene

copolymers and polyolefins. Ethylene-higher olefin copolymers are especially

useful supplemental viscosity improvers. Multifunctional viscosity improvers, other

than those of the present invention, which also have dispersant and/or antioxidancy

20  properties are known and may optionally be used in addition to the products of this

invention. Such products are described in numerous publications including those

mentioned in the Background of the Invention. Each of these publications is hereby
expressly incorporated by reference.

Pour point depressants are a particularly useful type of additive often

25 included in the lubricating oils described herein. See for example, page 8 of

‘Lubricant Additives® by C.V. Smalheer and R. Kennedy Smith (Lezius-Hiles

Company Publisher, Cleveland, Ohio, 1967). Pour point depressants useful for the

purpose of this invention, techniques for their preparation and their use are described

in U. 8. Patent numbers 2,387,501; 2,015,748; 2,655,479; 1,815,022; 2,191,498;



3,351, 552 3,541, 678 (2) Reaction products of relatively
hi gh nol ecul ar wei ght ali phatic or alicyclic halides with am nes,

pref erably pol yal kyl ene pol yam nes. These nay be characterized as
"am ne di spersants” and exanpl es thereof are described for 5 exanple, in
the followng U S patents: -73- 3, 275, 554

3,454, 555 3,438, 757 3, 565, 804

G oact aboboSTEZ T e BERRR A e s B8 RSy MsBHRRERRLE) "na
am nes 10 (Reh&ice Tt the Mlyvdinkiis€losurep! yam nes), which nmay be characteri zed
as "Manni ch di spersants”. The materials described in the follow ng U.

S. patents are i|Auokifeamiagents used to reduce or prevent the formation g stable foam
3,725,480 . o . 3,697,574 - 3,726,882
3,725, 277 1gnclude sﬂwore%)orﬂrg%‘epglmsrsa?ﬁwm}ss phthess %ﬂ%@%@%ﬁ%m ic
am ne or sMangy ses | : ST SO e r [ ea,

car bon diSSU|fI e,smgfl(sjg%y%éggl?% ket g%es, §r ox{}?siﬁc agi'ﬂa.sl?&nextdﬂd&ﬂé

hydr ocar bon-Bath €lorparhtbeh, 4076), pages a2562.i des, nitriles, - epoxi des, boron
conpounds, phosphorus conmpounds or the_like. Exenplary materi al s of
this kind are deslestergeatsiand dispersents BiRy 9§ ofjths ash-pradycing or ashless type. The

3/ 087,036 *Shopropustg Witk o sebupiiied by g spfiefE feuiet and basl Wil 560 47

3,366,569  alkali of Jlki¥ide earthSm&AR, ®HR sulfonic acids, carboxali a8, phenobs 867, 943

3,533, 945 3, 658, 836 . 3,254,025 . 3,373,111 3,539, 633
3,697,574  organic phosphomiszgRis cbaracterizadl Wy at Ieast one digcbrabontp-phosplrue?2, 757
3, 278, 550 T 3,442,808 3,579, 450 3,703,536 3, 280, 234
3, 455, 831 mk?,g%gl, 598 3,704, 308 3,281, 428 3, 455, 832
3,600, 372 3, Db ReA “basic salt” is used to designate metal salts wherein the metal is

4,234, 435 (5) Interpolyners of oil-solubilizing nononmers such

as decyl present: tith atoighiametrically Jdrgeteapbunss ean thedotgayie amd eaditalr Wh¢ ght
olefins wit hextrre%?g (gvserbasing” is indicated by the term metal ratio (MR) which indicates the
15 number of equivalents of metal per equivalent of acid. Basic salts and techniques for
preparing and using them are well known to those skilled in the art and need not be
discussed in detail here.
Ashless detergents and dispersants are so-called despite the fact that,
depending on its constitution, the detergent or dispersant may upon combustion
20 yield a nonvolatile residue such as boric oxide or phosphorus pentoxide; however, it
does not ordinarily contain metal and therefore does not yield a metal-containing ash
on combustion. Many types are known in the art, and any of them are suitable for
use in the lubricants of this invention. The following are illustrative:
(1) Reaction products of carboxylic acids (or derivatives thereof)
25 containing at least about 34 and preferably at least about 54 carbon atoms with
nitrogen containing compounds such as amine, organic hydroxy compounds such as
phenols and alcohols, and/or basic inorganic materials. Examples of these

“carboxylic dispersants” are described in British Patent number 1,306,529, and in
many other U.S. patents including the following:



cont ai ni ng pol ar substituents, e.g., am noal kyl acryl ates or nethacryl ates,

5 acrylam des and pol y- (oxyethylene) substituted acryl ates. These may be
characterized as "polyneric dispersants”" and exanpl es thereof are disclosed
in the following U S. patents: 3, 329, 658
3, 666, 730 3 449, 250 3,687,849 10
3,519, 565 3,702, 300 ? above-noted patents are

i ncorporated by reference herein for the ? di scl osures of ashl ess

di spersants. ove-ill d addit iy y each be
present in lubricating 3-%5{’@%)0& tio §t8;1%5§ concen?rsg?ﬁgﬁ of as little as

0.001% by wei ght usual | y3d8di7fg 15 fA38P38but 0. 01364:68hout 20% by

wei ght, nore often from 8[246§7071% t o abd4d5,7300 b$,5%éj1ght . . | n nost
instances, they each congrijbigkg from ahgas 7941% to agcsqg'ﬂ;g)% by

wei ght . Lubri cati ng nposi ti ubricating oil
conpositions of this mvé%’ conpri sgq}l’rjragor am)u% EQ%Ohby wei ght of an
oi | of lubricating visco i2t§ 746d a mi nd448R88nt by waibdR

conposition of this inveBf280357By nmaj 08,4480d49t i s rreé;ﬁBZﬁd)ie than 50% by
wei ght, for exanpl e33bi0080% 90% 489¥Wm3etc. Bysmongpganount is neant

| ess than 50% by - 76-

wei ght, for exanple 1% %53‘;1 5§§% 49% 34’?6’60%’% oi | 8?72?1‘}6}| cating
viscosity is descr BBa61above.  3.467,66 The4d8%888i ti ons of the
present invention are pr834opR8in m nor3,501n4055 4268485 anounts rangi ng
from about 1%to about 2 ¥qyei ght , ten fropgyg 52 bout 3% to about
10% by wei ght, even m)re?”%]f4 ’353f rom ag’gg %to abo#% g vei ght .
Addi tive Concentrates The ’P s addi tTHé 43 scri bed herein

can be added directly to3838&562bricant 3,541,678 preferably, however, they are

diluted with a subghanRésliby prod@icts oPQEREVlY HighlUhéledllar Weig’mlﬂxpﬂaﬂldl%ﬁt
such as mneral oil, naphtha, benzene, toluene or xylene, to form an

addi tive concalinyehe balidescuith envirasnprefarahly mb@kﬂemmcévmm@e%bgh@sem be
0,
about  99% ao%quglgght R thﬁl Sgrlggr}tg”malngl Qlampqeesr ttlierecafr = ld%scnlbgc'lI t%r

organi c dil ueﬂ’t
5 example, in the following U.S. patents:

3,275,554 3,454,555
3,438,757 3,565,804

(3) Reaction products of alkyl phenols in which the alkyl groups contains

at least about 30 carbon atoms with aldehydes (especially formaldehyde) and amines

10 (especially polyalkylene polyamines), which may be characterized as “Mannich
dispersants”. The materials described in the following U. S. patents are illustrative:

3,413,347 3,725,480
3,697,574 3,726,882
3,725,277
15 G Products obtained by post-treating the carboxylic amine or Mannich

dispersants with such reagents are urea, thiourea, carbon disulfide, aldehydes,
ketones, carboxylic acids, hydrocarbon-substituted succinic anhydrides, nitriles,
epoxides, boron compounds, phosphorus compounds or the like. Exemplary

materials of this kind are described in the following U.S. patents:



to about 1% by wei ght of the conpositions of this invention, and may

contain, in addition, one or nore other additives known in the art or
descri bed herei nabove. 15 Concentrations such as 1% 5% 15%or 30% up to
about 50% all by weight, may be enpl oyed.: The
l'ubricating conpositions of this invention are illustrated by the exanples
in the foll owing Tables. The lubricati ngonpositions are prepared by

conbi ni ng the specified ingredients, individually or from

concentrates, in trggo361@t)3cat ed npgaosss 20 ok s2d of 131839 24 i ng viscosity

to make the total . The are

i ndi cated as parts I ght or"y\%&? by of%gqinl esé?@?ﬁ;t

ot herwi se, where c&gﬁ\ it s ar 63,36636%at ed &HBS1FHBs by vﬁa6‘§ﬂa6$9they are
amount s of cherigggs pr ese31357ogm3an oi I3§336@45ba5| s.3,848i836 for exanpl e,

an additive conpri ], used by wei a bl end,
provi des 5% by wei ;*éﬁoqzschem g;a?fﬁ g@ g’r’%g]s’ ﬁ:; or otgggﬁ %?‘Il uent content
is given, it is for3,35 &5t i or3,40302ses ord,573:01d. 3, %% %hot i ndicate

t hat the anpunt shg glj’sot he tap cl ude nount product s
of exanpl es of thi %ventl on |ﬁ41%8(?% oi | ?C)Sn)’tdﬁfﬁstOA f 3S7®f536

Wer e percent ages onent S>883n a V&W%m s, %%@é)@arrpl es

i ndi cate the anounBSZ&lt428| | uent3,455{83any) prEeGOXB72 n th@ ,Jo8snent  as
percent by 30 weight diluent.

-77- These exanples are presented for ill us% :ﬁl ve purposes
only, and are not (5) Intsipehigedst @f! idil-SoltbiBziRg ORAoImérs SutkV st 'dé@;r)l
Eaxnmpl es |- Xl Lubri cat Ib£ oi | conpositions are prepared

bl endi ng int on@ﬂlﬁcﬁé@te,l vigyl decyl §ther b@hmkieGMWight Zlﬁnpamﬂsmnbmbut ene

{eacti on ;rodﬁ%’? S“bsi' | SRR epoaO] Lpates” o acialgy

S-coupl ed gl kybrvRbA Gobyleth Sttt e hte®M Neppele Snf
Ca overbased I\% = 1. 2 aI k@yﬁenzeggénseﬁl fonate, % parts le:overgased (
MR = 14cha)taca¢rlizpﬂ dsé‘mbmmmmmlmmn'e” afid @Qé’mphs tt]serexff ae sllslclose:hih the
antif oam agen%,1 1.1 ts,of 10 zinc di-mxed (isopropyl-isooctyl)
di t hi ophosphaf®lovgngU patents; oy er based (MR = 2.3) S-coupl ed
phenate, 1.15 parts of pol ybut eﬁ?zg(&ése”] = 1000% 6%gb,§bi tuted succinic
3,449,250 3,687,849
10 3,519,565 3,702,300

The above-noted patents are incorporated by reference herein for their disclosures of
ashless dispersants. |
The above-illustrated additives may each be present in Ilubricating
compositions at a concentration of as little as 0.001% by weight usually ranging
15  from about 0.01% to about 20% by weight, more often from about 1% to about 12%
by weight.. In most instances, they each contribute from about 0.1% to about 10%
by weight.
Lubricating Oi ition
The lubricating oil compositions of this invention comprise a major amount
20 by weight of an oil of lubricating viscosity and a minor amount by weight of a
composition of this invention. By major amount is meant more than 50% by weight,

for example 51%, 60%, 90%, 99%, etc. By minor amount is meant less than 50% by



anhydri de- pentaerythritol/ethyl ene polyam ne reaction product, 0.3 parts of
a pol ynmet hacryl ate pour point depressant, and the indicated anmounts
of the listed products of this invention. Viscosities are determ ned
enpl oyi ng the procedure set 15 out in ASTM Standard D 445 and the
viscosity index is determ ned enploying the . procedure set out in ASTM
Standard D-2270. ASTM Procedure D445 cov@efrs, in . general, the

determ nation of kinematic viscosity of |iquid petrol eum products by
measuring t heWeigm, foorexamplel 196p 1586, B9%L#I% etcf | The oib dflubpicating wischsibuish a
calibrated gg‘gss capillary visconeter. These are reported in terns of
centi st okes. abovgr gcedure D- 2270 provi.des a nmeans for calculating

Vi scosity I ndex. r [ STM
Procedure D- 5293, %geac?’e tos |gscgg l?&@fés&ﬂteiﬁv&ft@nﬁl ne %ef}l e{)ﬁe&gﬁ&f and
-30[ err] C Usi offer amoGntscrafiging Kiong abourul %atiorabowll 29%fby welght trhmeof&mofradur es
appear in the Annual Book of ASTM Standards, Section

Products. Yubbeiidte tashputd8% by weight evensmure q@%ﬁm@b@t F%de abszly 8% by

Phi | adel phi a, _PA,  USA.

- 78- weight. Prod. of Exanple Ki nematic Viscosity Appar ent
Viscosity M@Marts by wt..) 40C 100C Vi

Centi pose @-15C 2-B (5.5) 107.9 14. 4

136 2, 94Fhe various addmvles described herela-ca;a 07 added directly 1@ thellubricang. 52
135

135 2P§%gably, however, ﬁ;y are diluted wj (sgb%a}ntlally 1{:518,5 gormally: i fl‘glgg
134 10 31%39 diluent such 3 }ﬁmeral oil, naphtﬁa Ebeﬁgex@ toluene or %ﬁn@ to fornd -aR°

135 13.2
130 adﬂJﬁité)concentrate 'I'hwelconcentrates usmilly(cﬁnﬁo)lse about 50%)6) gbout IP%4. 1
134 V| I 99, 52 13. 3

| X % V(eyglg)of the substaggalbgmert neymally liquidserganic dlluent ang apgt 50‘;

Ts (7.5 o il by veidf oihe podosiions of s jnyention, fnd hiky contain, in
Lubri cati ng ohddigeM]psaRi éri @ofe 8ther pddifedscichoyn fl hedirnor idéécﬁbed e fetiabbvei |

basest ock é EXégn) 0.08 parts 9f gt yrene- m%l eate copol ! neutralized with
ncentrations such as 1%, 5%, 15% or 30%, up to about 5 A, all by weight, may
be employed.

The lubricating compositions of this invention are illustrated by the examples
in the following Tables. The lubricating compositions are prepared by combining
the specified ingredients, individually or from concentrates, in the indicated amounts

20  and oil of Iubricating viscosity to make the total 100 parts by weight. The amounts
shown are indicated as parts by weight or parts by volume. Unless indicated
otherwise, where components are indicated as parts by weight, they are amounts of
chemical present on an oil-free basis. Thus, for example, an additive comprising
50% oil used at 10% by weight in a blend, provides 5% by weight of chemical.

25  Where oil or other diluent content is given, it is for information purposes only and .
does not indicate that the amount shown in the table includes oil. Amounts of
products of examples of this invention include oil content, if any.

Where percentages of components are on a volume basis, the examples
indicate the amounts of diluent (if any) present in the component as percent by

30  weight diluent.



5 am ne, 3.43 parts polybutene (M[err] = 1300) substituted succinic

anhydri de- et hyl ene pol yam ne reaction product, 0.55 parts Ca
overbased (MR = 1.1) S-coupled al kyl phenate, 0.25 parts di-(nonyl
phenyl) am ne, 0.5 parts Ca overbased (MR = 1.2) al kyl benzene

sul fonate, 0.34 parts My overbased (MR = 14.7) al kyl benzene
sul fonate, 1.40 parts Ca overbased (MR =72-8) al kyl benzene sul fonate,

0.001 parts 10 of .a si IicoPe antifoam agent, 1.17 parts of zing¢ di-m xed
(i sopropyl - 2- et hyl h@%ﬁ’_ﬁ? yxamples fre W@ﬁ%@%ﬁ’ét’ Istrgfie purposes; palyepnd e Bobduct

of Exanple 14.; PERY - @40C = 112.47; @100C = 15. 08.
Vi scosity | ndeﬁ&piﬁlh%ﬂ@%%%fms mveﬂﬁgilpparent Viscosity (D-5293) @
-15C = 2810. &%M@te X1 15 " Alubricating-oil conposition is
prepared by bl'ending into a mneral oil basest ock (Exxon) 0.08 parts
styrene-mal eat e cooibyicatingn eiltconipositidnsviaten prepaedi bye blending inkb a6mjpeedlsoibf a
pol ybutene (Merr] = 1650) substituted succinic anhydri de-ethyl ene

pol yani ne Bot tbassstocka(Exomn),p28d ueitts Boldbutand (Mf, & T300)Vsubstitetdd (deciia)

sul furized al ky] cg_ihenol ., 1.14 parts of Zn m xed isopropyl-pethyl anyl 20
di t hi ophosphata8hydyds-ethylene palyamine seactien Prdusl O e pveabaspd AMetad gatinct |

S P or VT D sRaRpita M1 Fhendlh 05 BERZ &G0 ARRYS aBhe 0.3 p%

parts Ca over

- 79- 2. 8)a eleidised QVIRERE 2 WKy MRERne JHoBIS aoﬁ'garss Mg $veebazed UgR =of
Exanpl e 14. Apparent Viscosity (-15[err]C) 3300. Exanpl es XV -
XVI 14.7) gikyl benzene swlfonate i narts 19 azsilicope eptifosnt agenb|lehgtntyof nt o

o0 72748 i SEBRBAEh e  T GA
PP DL ChRMSHRC 55 T B o 5 pRIBRRL M)
sul fonat e, 0. 4finRick reAtaeNiBRAHyIENR o finiab hetloN ZROREUbEORLE. off 418

part sul furized ‘butadi ene-butyl acrylate D el s-Al der “addudt, 0.703 part of a
10 di ner capt polynictivhcrdate epodie mointt depeessait,1 8ndp thet mndidatgdohmburite rod thé/Risted

1, 650) substituted . .succj ni ¢_anhdryde-et hyl ene pol yam ne bottons
reaction prodffductd thisipkentiop. Viscositigs arg gﬁqusmlomsr%mce@#eaet

ker osene | ut,i I} 3 | QR . . . L.ndli

amount s o? 9t hte)hﬁﬁs‘gggmp?%hﬂ%?? 3%9 Hﬁs | nlg%gﬁ 6%}51\}% rs%%tc?smllﬂigs“ "éméﬁ% ?%osi ty
procedure set out in ASTM Standard D-2270. ASTM Procedure D-445 covers, in
general, the determination of kinematic viscosity of liquid petroleum products by

measuring the time for a volume of liquid to flow under gravity through a calibrated

glass capillary viscometer. These are reported in terms of centistokes. ASTM
20 Procedure D-2270 provides a means for calculating Viscosity Index.. Apparent

viscosities are determined employing ASTM Procedure D-5293, Apparent Viscosities

of Engine Oils Between —5 and —30°C Using the Cold-Cranking Simulator. All of

these Procedures appear in the Annual Book of ASTM Standards, Section 5,

Petroleum Products. Lubricants and Fossil Fuels, ASTM, 1916 Race Street,
25  Philadelphia, PA, USA.



i ndex are determnined enploying procedures described for Exanples I|-XI.

Product of Exanple Kinematic Viscosity ~  Apparent Viscosity

Exanpl e (parts by wt.) 40[ err] 100[err]C Vi Cent i pose @
-15[err]C X'V 38 (5.6) 127.58 16. 65 141

2,500 XV 40 (5.7) 107.76 13. 89 129

2,490 XVI 41 (5.7) . 97. 14.50 132

2,480 XVI | 44 (8. 5) ’8 _59 11.81 130

2,410 XVI ' Prod-® Afatic VIS&LSI?'Z 1Rbarent Viscosity

2, 360 X )é 1 (paﬁ:§b§§w 1 OeﬁéSO

2,370 15 ’“‘E‘B"’xx To t e I ub_l’l (Q,act:l ng_ oil t@o]ﬁ5 gf

Exanpl e XIV are ded an ad® 3Fdnhal 1079 47 6é‘rts of3@ he pol ﬁ%‘ﬁ’outene
succi ni ¢ anhydri dé&- pol yam 6€C (&3ct i on H0aduoctl3.52 Ksemati c A%cosity @
40[err] C = 150, @100[err] 6-C(8l®- 34 Mos54 147;1480par ends Viggpsity =

2950 cent poi se. Exarrpl eq Ess lally | cate
| ubricating oil rrp05| ti on%% O%yprepau()g'zo8 by t}r?'e?l’?dl ng i nt 0m ner al

oi | basestock 3. 6 parts of 8 i sobul®Brle suBdddt ut edBSucci ni .80
- 80- anhWdri de- et hﬂdi ef?eS)poI yani99lbot 1825 r eat3d on proal,mn 1. 05
parts of zinc sawfy of ed |som6qpyl meijhyl amyg dithiophosphate,

0.9 part of Ca oygfbased ({gg 2 suI ggr cout)hed al kylzé]@gnate,

0.03 part of a d rcapto zoI e pr uct 7 par

overbased (MR = ) al kyl b sul f orf88, 01381part1F sul f uP?98d

but adi ene- 5 Btyl acrylat@.Siel s- AI96618 add2é8, 0.8 part of,7%28
overbased (MR 2. & al kyl bgpzgm 96348/ foqus, 10fzparts perzzgi |l 1ion
parts lubricant of a kerosene solution of a silicone anti f oam and
5.5 parts of thempleduict of Exanple 35, The followi ng data were

gener at ed: Kinematic Viscosity Appar ent
Vi scosity Lubricating, oil ceampositions Gfre prepared by birofingr in® a miteral oil

ggeggbpose) basestock (Exxon), 0.39( Iparts of sjfyrene—maleatle copolymer neutrahze@ w%ti[ an e

@20[err] Cs an%hg,?faQB parts polybutene (_1\_/1-,, = 1300) substituted succinic anhydride-ethylene
polyamine reaction product, 0.55 parts Ca overbased (MR = 1.1) S-coupled alkyl
phenate, 0.25 parts di-(nonyl phenyl) amine, 0.5 parts Ca overbased (MR = 1.2)
alkyl benzene sulfonate, 0.34 parts ‘Mg overbased (MR = 14.7) alkyl benzene
sulfonate, 1.40 parts Ca overbased (MR = 2.8) alkyl benzene sulfonate, 0.001 parts

10 of a silicone antifoam agent, 1.17 parts of zinc di-mixed (isopropyl-2-ethylhexyl)
dithiophosphate, and 8.5 parts of the product of Example 14. Viscosity (ASTM D-
445) @ 40°C = 112.47; @ 100°C = 15.08. Viscosity Index (ASTM D-2270) = 140.
Apparent Viscosity (D-5293) @ —15°C = 2810.
Example '

15 A lubricating oil composition is prepared by blending into a mineral oil
basestock (Exxon) 0.08 parts styrene-maleate copolymer neutralized with an amine,

2.56 parts of a polybutene ( ﬁn = 1650) subsﬁﬁted succinic anhydride-ethylene
polyamine bottoms reaction product, 3.4 parts of a Ca overbased (MR 2.3)
sulfurized alkyl phenol, 1.14 parts of Zn mixed isopropyl-methyl amyl
20  dithiophosphate, 0.5 parts of sulfurized butadiene-butyl acrylate adduct, 0.35 parts
Ca overbased (MR 20) alkyl benzene sulfonic acid, 1.06 parts Ca overbased (MR



@15[err]C 3,190 XVI | ' 14. 3

@ 15[err] C 3,160 10 Exanpl e XXI 11 A lubricating oil as
in Exanples XVIII and Xl X is prepared but including therein 2.7 parts
of I OON oil (PetroCanada | OON). Apparent viscosity data are obt ai ned:
Tenper ature Centi pose ' -15

3,090 -79=20 5,730

-25 54, 300 Exanpl e XXIV 15 A lubricating oil

conposi ti on i L.$radigdrbenzeng shifonate¢, agdiS parts off the padduct 6f Example Hds dpparekt
(Exxon) 3.55 p@.rts. of asogf%éﬂsobutene (Mh - 1650) substituted succinic
anhydri de- pol ye'??ﬂﬂt%ﬁ'él p ‘ne bottons reaction product, 1.13 parts of a
zinc salt Eé@@fg%dgjx@_d__'mpropyl -met hyl amyl dithi ophosphate, 0.48 part
of sulfurized bu | ene- butyl acrylate Diels-Al der adduct, 0.03 part
of a di mercapto t hilabtieativgeoill eompasitions a20prepared bypblending it sueinesd el ( VR
- 2.3) sulfur coupled_al kyl enol, 0.72 part of Ca ) » )

- 81- SOVMH?EWH > 015%1 Pt Riyrensupaleaie copalyaer neufraliged yyithanpampinecy
over based %ﬁ,@. ol [+ a x| 1 on
parts | ubri car%t'osg) a 2 ot lIiae@r ggg%?%?fﬁﬁl on c?? %ﬁgﬁl}%gﬁn%aag{g?f ggﬁrrsl < . 08
part of a styheadased (MR e X3tsuilfurized alkylephendl, 07gshrtVCa bvabasedi(MR aD)lalkylo
parts of the %roduct of Exanple 35. The 5 - follow ng viscosity data were
obser ved: enzene sulfonate, 0.48 part Cayaviethased (MR 2.8) alkybbenzern sujfonatss 0

-15 3 sthi£8 bR eREe butyl acrylate Diels;Alder adduct, 00%%8%5@“ a

6, 780 centi po?&rc

centiposei)  dimérsad HeadidRble derivative, 1.18 artsWIpbEALieRd (MR ~ ¢ @BDPSIbsiiRdas 1 n
Exanple XXI is prepared repl acing the pr(&))d%?t of Exarrp1 e 8%1 with 8.0
parts of the suesinictanbfryirathylencSpolyamineubotieens Ge@8on prodydy 100fparts per
Styrene- mal eal gy o on ol Y TPluuneit oF o hesketd Lk Y Hcont et 50k 0EE o
indicated amounts of the listed products of this invention: Viscosities and viscosity

index are determined employing procedures described for Examples I-XI.

Product of Example Kinematic Viscosity .Apparent Viscosity
Example (parts by wt.) 40° 100°C VI nti -15°
X1V 38 (5.6) 127.58 16.65 141 2,500
XV 40 (5.7) 107.76 13.89 129 2,490
XVI 41 (5.7) 111.97 14.50 132 2,480
Xvl 44 (8.5) 85.59 11.81 130 2,410
XVIII 45 (8.5) 84.24 11.62 129 2,360
XX 46 (8.5) 85.59 11.81 | 130 2,370
15 Example XX

To the lubricating oil composition of Example XIV are added an additional
1.47 parts of the polyisobutene succinic anhydride-polyamine reaction produoct.
Kinematic Viscosity @ 40°C = 150, @ 100°C = 19.34, VI = 147; Apparent
Viscosity = 2950 centpoise. |
20  Example XXT - XXII
Essentially duplicate lubricating oil compositions are prepared by blending

into a mineral oil basestock 3.6 parts of a polyisobutene substituted succinic



10 follows: Kinematic Viscosity: 40[err]C = 105.85, 100[err]C = 13.95; VI

= 133; Apparent Viscosity: -15[err]C = 3,290, -20[err]C = 6, 460,
-25[err] C = 24, 600. Exanmpl es XXVI - XXVII | Lubricating oil
conpositions as in Exanple XXI are prepared replacing the product of

Exanple 35 with the indicated anounts of the |isted products and further 15
0.2 parts of a polynethacrylate pour poim®0-depressant. Data are obtai ned as
shown: Product of Exanple Ki nematic Viscosity Appar ent

Vi scosity Esehydride-ethylenip grol wankine Wottyms reaction pojdmct, |1.05 partsl GDgiac shi€ of

\1/!35 ) 15[OZP£ i %?xse% 1@&3})}@%&%})&\/ almyl di’chiophosph5a’(£3gz 8% p5a)rt of Ca oveﬂ;Lalsgd a(/s[R ~ 213»1)1 59

: ig% err } g s@ﬁ% ?g%%ed afkyMiHenate, 0.03 pat of 8 d@ercapto thiakiolSptoductd7 phrt of 135
-20[err]C Cs ogébased (MR = 12) alkylbenzene sulfonate, 0.48 part of sulfurized butadiene-

133 ' 15[ & ¢ty eryltg Dils-Alder e, 0.48 prt o Canppertgsmh (MR 2.8) ey benzene

-20[err]C 6 D = X . o 0001 |
com[)osi %i ons a?@%%bé?%%ﬁgmﬁmﬁﬁ%ng%%& erosgy%%ﬁh&?égg%g{c(%ﬁ 0.2
parts of a polamifbdracnil! %S @airoof theiprddue bf Example 35 The FBHbWinRf dfta were

- 82- pol yi shutylene (Merr] - 1,650) subsituted succinic
anhydr i de- et hy§<@gm@teds] yani ne bottons reaction product, 0.67 parts of
a zinc. salt of m xed isopropyl-gpethyl. amyl . di t hi oph spha%ye, 0. 59
parts of Ca overbased,(MR - 2. Wﬁﬂfyﬁ al kyPOAFREh Jfscost 0.02
part of a dinercapt azol eriv , 0X46 part ‘&@@Pﬁ&aerbased (MR -
12) 5 al kyl benzen ul f on 0.31,part o ul furi b hene- but yl
acrylate D els Alder x4 adg(?ﬁ?, OéAi'ﬁ)part o%zsCa v%%cggSe 2.8) al kyl
benzene sul fonate, 100 parts per m | lion part@-2000r i casto3ef a
kerosene solution of a silicone antifoam and the i ndi cat ed anounts
of the listed products of this invention. Data is dBtldGed as,190 shown:
10 Pr of Exanpl e Kinematic ViLSGEsity par ent
Vi scosity Exanpl gﬁvﬁt(parts by Wt:.l 3 4(@%‘5 ¢! 108666pVI
Centipose @T XXX 50 (8.5) 94. 49 12. 87 133
-15[err]C 2,610

10  Example XXIII

A lubricating oil as in Examples XVIII and XIX is prepared but including
therein 2.7 parts of 100N oil (PetroCanada 100N). Apparent viscosity data are

obtained:
Temperature Centipose
-15 3,090
-20 5,730
25 54,300
Example XXTV
15 A lubricating oil composition is prepared by blending into a mineral oil

basestock (Exxon) 3.55 parts of a polyisobutene (Mn ~ 1650) substituted succinic
anhydride-polyethylene polyamine bottoms reaction product, 1.13 parts of a zinc salt
of mixed isopropyl-methyl amyl dithiophosphate, 0.48 part of sulfurized butadiene-
butyl acrylate Diels-Alder adduct, 0.03 part of a dimercapto thiadiazole derivative,
20 0.88 part of Ca overbased (MR ~ 2.3) sulfur coupled alkyl phenol, 0.72 part of Ca



-25[err]C 18, 700 XXX 51 (8.5) 92. 35 12. 70

134 -15[err]C 2,470

-20[err]C 4,820

-25[err]C 17,900 Wil e the invention has been expl ai ned
inrelation to its preferred enbodi nents, it is to be understood that
various nodifications thereof will becomgi- apparent to those skilled in

the art upon reading the specification. Therefore, it is to 15 be
under st ood t haavetbased r(vBht+ ol)dakkyl denzenee sulfonic sacidyt @48 epart oICx conerbased h

O 10 003 MR 2.8 etk by sulfors akidy 100 pacts FF Faiftion parts [ibricant of a

-83- Wat is jelaeh®oiusi 2 siliconE OXRASA] ?ﬂgaéft r H'a?ejaﬂag
reacti on product of Solion (%fASI 5111ée;%tngl eastér%’ng[bg?é I ni c§|ﬁ§ unsat ur ate%tgle
hydr ocar bon paieytrelized awith ganVainer ind $06)ipags fofothe afrodiict 26X, BRdmple 3h0uThe
500, 000, en e polyner, is not a_star polynmer, and up to about GPC peak
nol ecul arw&:i é‘ﬂﬁowgﬂ%e@mwmmbﬁm%m yner is a star polymer, with
(B) at | east one carboxyli

ek £ nt selgcted. §xom.the group consisting
of conpounds of the fornulafl,c?ﬁiﬁ\;vherei n‘&p&ﬁﬂ“g“: r] and Rlerr] is

I ndependently H or a hydrocarbyl5group, R[e3,5doée§1ﬁ?ogéi val ent hydrocar byl ene
group, and nis 0 or 1, and conpounds of the fornula [err] wherein
each of Rlerr] and Rlerr] and edéh Rlerr] iG78hetefiposdent!y Hor a
g?ld\r/\ﬁg?;ib%l group, Rerr] is agéval ent hy%’%gggagpggee group, and nis 0 or

X e XXV
A lubricating oil composition as in Example XXI is prepared replacing fhe
product of Example 35 with 8.0 parts of the product of Example 50 and further 0.08
part of a styrene-maleate copolymer neutralized with an amine. Data are obtained as
10 follows: Kinematic Viscosity: 40°C = 105.85, 100°C = 13.95; VI = 133; Apparent
Viscosity: -15°C = 3,290, -20°C = 6,460, -25°C = 24,600.
Exam I- XXVI
Lubricating oil compositions as in Example XXI are prepared replacing the
product of Example 35 with the indicated amounts of the listed products and further
15 0.2 parts of a polymethacrylate pour point depressant. Data are obtained as shown:

Product of Example Kinematic Viscosity Apparent Viscosity

Example (parts by wt.) 40° 100°C VI Centipose @ T
XXVI 50 (8.5) 110.56 14.59 135 -15°C 3,110

_ -20°C 6,190

XXVVII .51 (8.5) 106.85 14.21 135 -15°C 2,960
-20°C - 5,860

. -25°C 21,400

XXVIII 51 (8.0) 110.18 1442 133 -15°C 3,090
XXIX 51 (8.5) -20°C 6,240

Examples XXX - XXX]

Lubricating oil compositions are prepared by blending into a mineral oil

basestock 0.2 parts of a polymethacrylate pour point depressant, 2.35 parts of a



(A) and (B) are first reacted to forman internediate, then reacting said

I nternmedi ate with (O at | east one of anmmobnia or a hydrazine or an
am ne characterized by the presence within its structure of at |east one
condensabl e H N group and optionally, (D) - at least one of a

hydrocar byl substituted carboxylic acid, |actone, anhydride, and ester. 2.
The conposition of claim1 wherein reactgi_ (B) is at |east one of
gl yoxylic acid, the hydrate thereof, and a conpound of the formula [err]

wherei n each Ofaolﬂsﬁ Rt’frien@r‘(fﬁ 1@50‘}”&‘3 d@u@&ht: gr Ougﬁﬁ@:#do‘{ yathifl 2

hydr ocar byl group, err 8 a dival'ent droca nis 0 or

1. 3. The clotpas teactionggrodiich 067 parid ef elzmc(.ﬁ}t ofsmlxed soipraplyl-mettiyd taenyl
met hyl hem ace | 0 al kyl  ester: of oxylic acid.
T 1" 2 dihiophosmns ioommsior Cadaropsed VT 5) SE renleck kv Rhempl
ol ofi i o doubl L TEEs ofa dufibBlpRliRBuRD0R KefiFaRere. 33 bi? FR dyerbpded (B 127000
ol efi ni cal Isy Luiﬁﬂthmﬁém(kunbhatawn part &f suifurized Eﬁ@dﬁﬁérb@@l hérolateoDield Alder 1
wherein (A) contains 1 olefinic double bond per evefy 20 to about

st

7,000 carbon aaddugt, 0.31 part ¢f Ca ovqrh@seddhﬁb%&)uaﬂfylmnausm ath i0Qmagtsipged by
th p) f about. 0.1 to .about
2" gr bupe. der VBT felS apblidtht e Kerossh, BBt 44 fifopd cBiioate. mnd (5 "

indicated amounts of the listed products of this invention. Data is obtained as

shown:
10 :
Product of Example Kinematic Viscosity Apparent Viscosity
Example (parts by wt.) 40° - 100°C VI Centipose @ T

XXX 50 (8.5) 94.49 12.87 133 -15°C 2,610
-25°C 18,700
XXX1 51 (8.5) 92.35 12.70 134 -15°C 2,470
-20°C 4,820

-25°C 17,900

While the in\}ention has been explained in relation to its preferred
embodiments, it is to be understood that various modifications thereof will become
apparent to those skilled in the art upon reading the specification. Therefore, it is to

15  be understood that the invention disclosed herein is intended to cover such

modifications that fall within the scope of the appended claims.



i 7.- The conposition of claim 1 wherein the ol efini 3ﬂllﬂulﬂzlmﬂmlﬂ
hydr ocarbon 2 polymer is at |east one nmember sel ecteldl Ay s
consisting of 3 (1) polynmers of dienes; 4 ¢ (2)"

copol ynmers of conjugated dienes with vinyl substituted aromatic 5
conmpounds; 6 (3) polyners of aliphatic olefins having from2 to
about 28 carbon atons; 7 (4) olefin-diene copolyners; and 8

(5) star polyners. 1 8. The conpdkition of claim7 wherein the
hydrocar bon polynmer is (1) a 2 pol yner of dienes, wherein the diene
conprises a CWhhtidaladdedlisene selected fromthe 3 group consi sting of

| soprene, butadi ene, and piperyl ene. 1 o The conposition of claim?7
wherein the hydrocarbon polyner is (2) a 2 - copolynmer of a conjugated

di ene wi t a Mi nyl Asompbsition efimatt@ratipeisingtixoreaction groducthfr ei n t he vi nyl
substituted aromatic conpound is a styrenic conpound 1 and the conjugated
di ene is el ect ed fA)om dthenstomegiefimivallysunsagyraséd hpdbrpeachbmn palymebhaving de, and

e compod « (TAEiag v dhont AR08 19 abeut W0 iR 61 BoReReT 5 ooy Baster
oL 5 I S 1008, ey Bl WPt DO b e T
of claim 50 vyutymeéris klstar pblypdeatvwich ol efin conprises a butene 2 and the
pol ynmer conprises term nal ethenylidene or vinylidene olefinic double 3
bonds. 6 (B)  at least one carboxylic reactant selected from the group consisting of
7  compounds of the formula
8 R*C(O)R"),C(O)OR av)
9  wherein each of R® and R’ is independently H or a hydrocarbyl group, R'isa
10  divalent hydrocarbylene group, and n is 0 or 1, and reactive sources thereof wherein
11  (A) and (B) are first reacted to form an intermediate, then reacting said intermediate
12 with |
13 (C)  at least one of ammonia or a hydrazine or an amine characterized by
14  the presence within its structure of at least one condensable H—N group and
15  optionally, |
16 (D) at least one of a hydrocarbyl substituted carboxylic acid, lactone,
17  anhydride, and ester. '

1 2 The composition of claim 1 wherein reactant (B) is at least one of glyoxylic
2 acid, the hydrate thereof, and a compound of the formul_g
RO
R3—<l:— RYH—C(0)OR® )
3 R’(I)
4  wherein each of R’ and R’ and each R’ is independently H or a hydrocarbyl group,
R* is a divalent hydrocarbylené group, andnisOor 1.

1 3 The composition of claim 1 wherein (B) is methyl glyoxylate methyl
2 hemiacetal or a lower alkyl ester of glyoxylic acid.

| - [ THIS SHEET HAS BEEN,
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The conposition of claim1 wherein the hydrocarb
ol efi n-di ene copol ymer wherein the olefin conprise
propyl ene and the 3 diene is a non-conjugated diene.

conposition of claim1 wherein the hydrocarbon polymer is a butyl 2

C T

r ubber. 1 14. The conposition of claim?7 wherein the hydrocarbon
polymer is (5) a star 2 polymer, whereigy the Merr] ranges from about
100,000 to about 2 mllion. 1 15. The conposition of claiml wherein

the anmine 1s & pol faecompositiormofiilaign hiwhdrein {Apthe olefinidallg nasabirated golynidr

and is ch
one HN< g

pol yam ne

wher ei

nn

5
12 P o

each R err]

hydr oxy-substituted or 8 am ne-substituted hydrocar byl

acterized by the presence within its

3
up—contaips an) gveragerpk fogmabewt: 1 gr @rout 19906 olefinip cdouble bends per

conformng to the fornmula [err]

s 7 | ndependently a hydrogen atom a hydrocarbyl group,

about 30 atons, or Thevoompesitidn ¢f claips1 wherein (A) contains 1 olefinic double bond per
on different nitrogen atons can be joined together to forma

- 86-
group,

9
W t

4 t RETHEB e akput 7§0

—t

RN AN U Rl W N

(SO > I \S )

6. The composition of claim 1 characterized by the presence within its structure
of an average of about 0.1 to about 4 groups derived from (B) per mole of olefinic
double bonds in (A).

7. The composition of clain-i 1 wherein the olefinically unsaunafe& hydrocarbon
polymer is at least one member selected from the group consisting of:

(1) polymers of dienes;

(2) copolymers of éonjugated dienes with vinyl substituted aromatic
compounds;

(3) polymers of aliphatic olefins having from 2 to about 28 carbon atoms;

(4) olefin-diene copolymers; and

(5) star polymers.

8. The composition of claim 7 wherein the hydrocarbon polymer is (1) a
polymer of dienes, wherein the diene comprises a conjugated diene selected from the

group consisting of isoprene, butadiene, and piperylene.

9. The composition of claim 7 wherein the hydrocarbon polymer is (2) a
copolymer of a conjugated diene with a vinyl substituted aromatic compound,
wherein the vinyl substituted aromatic compound' is a styrenic compound
and the conjugated diene is selected from the group consisting of isoprene,
butadiene, and piperylene. |

ons
structure of at | east
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group, having up to
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cahen giomseast one Rlerr] group is hydrogen.



1 17 The conposition of claim1 wherein the an'mﬂmmlummlﬁuﬂ
condensation 2 product obtained by reaction of a Xy
compound wWith at |east one 3 polyanine reactant cofit af nihg "at ¥ edst one
primary or secondary am no group, said 4 condensati on products
characterized as being a polyam ne product having at |east one 5
condensabl e primary or secondary am no gyfaup, made by contacting at | east
one 6 hydroxy-containing nmaterial (b-i) having the general formula 7

[err] 8 IWheIOEInmboﬁpbﬁuéﬂl@ﬁnﬂﬁﬁﬁmbv}ieﬂdilplthaah?&dbﬁﬁaﬁ%Iy:b@sﬁd(l)rﬂup, Y
is selected from 9 the group consistin N and S, X is a pol vaI ent

hydr ocar ban tRedprenyeb elphamlefins hayingafrpw! 3vte| ahvilt R deatleanr Blomsh adherein -

is 1 or ranges 11 from 1l to about 10, and
mis o norar lﬁpgﬁ‘g‘i?nlﬁfl?’f‘g"rﬁ@‘sﬁﬁfpé’ﬁa’&?ﬂfo; with 12 (b-ii) at |east one
am ne having at | east one N-H group. 1 18. The conposition of claim

1 wherein the reactants cog&)i se (D), the at least 2 one of a
hydr ocar byll slibst i Thet eoanpost wchd&Whmmdhwd@hauanmemm&ebmne 1

19. A roces ising reactin ti.on in the rese 0 aci d
cat al yst, P ﬁ’ﬁ*lng‘? gBWBFF%?i "‘“aE en%l‘éé‘/‘e(?() vingli "d’ree?ﬁﬁf”é’a ‘&Te
unsat ur at gd I*[y(gl gcar bon polynmer having Merr] ranging 4 from about

20, 000 to about 500,000 when the polymer is not a star polymer, and up 5

to about GPC peak nol ecul ar wei ght of 4, 000, 000 when the polyrrer is a star

6 polyrrer (B) V\nthfromabout 0.1 to abu rmles r nmol e
of ol efi nilc d’é’ubl eThegcogpesition T claimol wherein dhe hydeo ohglymer i‘%g‘ﬁt

sel ected fyo Ol rr]
T wherer ORI ARLP AR Sherbl R olefl oA emﬁf*fyl%%?%g Ridhede a8
group, R &rr]diete i8 aou@bfjugated dieear byl ene group, and n is 0 or 1, and
conpounds of the fornula

13. The composition of claim 1 wherein the hydrocarbon polymer is a butyl
2  rubber.

1 14.  The composition of claim 7 wherein the hydrocarbon polymer is (5) a star
2 polymer, wherein the M , ranges from about 100,000 to about 2 million.

15.  The composition of claim 1 wherein the amine is a polyamine containing at
2  least two basic nitrogen atoms and is characterized by the presence within its
structure of at least one HN< group.

16.  The composition of claim 15 wherein the polyamine is an alkylene polyamine
conforming to the formula

R'N— (U—N),—R°
oo

wherein n is from 1 to about 10, each U is independently hydrocarbylene, each R® is

independently a hydrogen atom, a hydrocarbyl group, or a hydroxy-substituted or

[~ IR R % I RV R S

amine-substituted hydrocarbyl group, having up to about 30 atoms, or two R® groups



[err] - wherein each of Rerr] and R err] and each R[eru“‘“ﬁullmﬁﬂml ly H
or a hydrocarbyl group, Rerr] is a dival ent hydrocar nis
0 or 1, wherein (A) and (B) are first reacted to fornfar® irdtefnediate,

then reacting said internediate with (O at | east one of anmonia
or a hydrazine or an am ne characterized by the presence within its
structure of at |east one condensabl e H-jggroup and optionally, (D)

at | east one of a hydrocarbyl substituted carboxylic acid, .|actone,

anhydri de,9 anoh @iffefent nitid@en atoifis earpbojoied todetlr to farth% Uigeoup, withAe provisber
conprises, 1 equival ent cgrbon to carbon doubl e bonds to about 2 nol es of

ol ef i ni caldy tatadestaneR gsrupighydagiing M ranging from about 300 to |ess
t han 20, 000 per nole of carbon to carbon double bonds in said olefinically
unsat urated pol yner having Mrangi ng fromabout 20,000 to about 500, 000.

21.  The 1pr otEss The edrapdsitich offvtdini NwhBeid the amih€ (G} copiriseeybaidesaationt ed

fromthe oup consisting of a glyoxylic acid, the hydrate thereof, a | ower
&

al kyl est pro ucgtcgbwm;l by: irenctipw] of af deast ong hydrogy yegwpmdemthoaxéﬁasamm

h | he. ol ef 1] d_hyd
aast  one Tronbralibe SEeu EpimiR bR SRS ohipRal) R Bl s O
of di'enes;4  condenshfdn HIORAY Qﬁ&t&fze&%éﬁ%é PS! thﬁié odct Bavihg i least one

substituted aromati c conpounds; yiers of al i phatrc ol efins
havi ng frdm 2cdndendablet pmﬂawamxbsmowdamyrammo group( #)ado | bof comtatiting eat degsb loperer s;

222 duct ed 6( >) hy ﬂxy-gg;% 5&2{1@&1‘%& (b-i) h-l;lrxl'ﬁlg thE rgglge(la'gﬁom?&la claim 19
(R)nYz_' p_(A(OH)q)m (I)
8  wherein each R is independently H or a hydrocarbon based group, Y is selected from

;-1

9 the group consisting of O, N, and S, X is a polyvalent hydrocarbon based group, A is
10 a polyvalent hydrocarbon based group, nis 1 or2,zis 0 or 1, p is 0 or 1, q ranges
11  from 1 to about 10, and m is a number ranging from 1 to about 10; with

12 (b-ii) at least one amine having at least one N-H group.

1 18,  The composition of claim 1 wherein the reactants comprise (D), the at least

2 one of a hydrocarbyl substituted carboxylic acid, lactone, anhydride and ester.

19. A process comprising reacting, optionally in the presence of an acid catalyst,
a mixture comprising

(A)  an olefinically unsaturated hydrocarbon polymer having M , ranging
from about 20,000 to about 500,000 when the polymer is not a star polymer, and up
to about GPC peak molecular weight of 4,000,000 when the polymer is a star
polymer, _

(B) with from about 0.1 to about 4 moles per mole of olefinic double
bonds in (A) of at least one carboxylic reactant selected from the group consisting of

O 0 ~J AN th B W N e

compounds of the formula

R*’C(0)R",C(O)OR® avy

fan—y
o



-88- < 1 23. The process of claim 19 wherein the am

pol yam ne. 1 24. The process of claim 19 wherein {mmm]ml\ﬂlﬂum I”“l
conprises a condensation 2 product obtained by reactidn 6f at 1edst "one
hydr oxy conmpound with at |east one 3 pol yam ne reactant containing at

| east one primary or secondary am no group, said 4 condensati on products
characterized as being a pol yanm ne produ&ff-having at | east one 5
condensabl e primary or secondary am no group, nmade-by contacting at |east
one 6 1hydrwhereis GatiRiofiRigantaReé rik dhdepbrdentlip i orga hisdrogarbek giouppRﬁu’lsai
[err] 8 wherein each Ris_independently H or a hydrocarbon basied roup, Y
i s sel ectldd fdivalens hydresarhylsne srovnsanst n i of londeactivg seyrcss thereg ng?rﬁ%l ent

L or 33", TS B4Ryl hidp Gl ah USSR GRTERRUIRY, ] |
is a numhgr nr@eping from1l to about 10; with 12 (b-ii) at |east one am ne

havi ng at | east one N-H group. 1 25. The process of claim 19 wherein
the ani nd5(C) conif) sest das enesof anwraonjs op a hydrazingcarianraming gharactefized by

pol yam ne with a nenber.of the group gcopsisting of .3 hydy ocar byl

subst i tuﬁéd ég? Q&?qucw&&ndfts IS ?We?fﬁﬂﬁﬁ?ﬁfr PH%,"O Jrsable eg{ Wﬁ]egg%ﬁ g 4
reactiongr oq;};%mgg,gt ains at | east one condensabl e N-H group. 1 26. A
product prepared by the process of claim 19. 1 27. An additive
concent r d8e conpr i(®)ng 4t rleast abe wf ® hydiooarhppb substioged parhexyjiet acid, lagtong,
substantially inert organic diluent and from about 1% to about 50% by

wei ght oft93 anhl‘fg'“ffr €Tof any one of clains 1-18 and 26. 1 28. A

| ubricating oil conposition conprising a major anmount of an oil of 2

| ubricating viscosity and a m nor anount of a conposition according to any
one of 3 1 cl28i s Thelftoeussi of OClaim 19 wherein (A) further comprises 1 equivalent carbon

2 to carbon double bonds to about 2 moles of olefinically unsaturated polymer having
3 M o Tanging from about 300 to less than 20,000 per mole of carbon to carbon double
4  bonds in said olefinically unsaturated polymer havingM ranging from about 20,000

to about 500,000.

1 21.  The process of claim 19 wherein (B) is at least one member selected from the
2  group consisting of a glyoxylic acid, the hydrate thereof, a lower alkyl ester of
3 glyoxylic acid and a lower alkyl glyoxylate, lower alkyl hemiacetal, and (A) the
4  olefinically unsaturated hydrocarbon polymer is at least one member selected from
5  the group consisting of:
6 (1) polymers of dienes;
7 (2) copolymers of conjugated dienes with vinyl substituted aromatic
8 compounds;
9 (3) polymers of aliphatic olefins having from 2 to about 28 carbon atoms;

10 (4) olefin-diene copolymers; and

11 (5) star polymers.

1 22, The process of «claim 19 conducted in an  extruder.
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23.  The process of claim 19 wherein the amine (C) is a polyamine.

24.  The process of claim 19 wherein the amine (C) comprises a condensation
product obtained by reaction of at least one hydroxy compound with at least one
polyamine reactant containing at least one primary or secondary amino group, said
condensation products characterized as being a polyamine product having at least one
condensable primary or secondary amino group, made by contacting at least one
hydroxy-containing material (b-i) having the general formula
R Y,—X,;—(AOH)y, O

wherein each R is independently H or a hydrocarbon based group, Y is selected from
the grouli consisting of O, N, and S, X is a polyvalent hydrocarbon based group, A is
a polyvalent hydrocarbon based group, nis 1 or2,zis 0 or 1, pis 0 or 1, q ranges
from 1 to about 10, and m is a number ranging from 1 to about 10; with
(b-ii) at least one amine having at least one N-H group.

25.  The process of claim 19 wherein the amine (C) comprises at least one of a
reaction product of a polyamine with a member of the group consisting of
hydrocarbyl substituted carboxylic acid, lactone, anhydride, and ester wherein said

reaction product contains at least one condensable N-H group.
26. A product prepared by the process of claim 19.

27.  An additive concentrate comprising from about 99% to about 50% by weight
of a substantially inert organic diluent and from about 1% to about 50% by weight of
the product of any one of claims 1-18 and 26.

28. A lubricating oil composition comprising a major amount of an oil of
lubricating viscosity and a minor amount of a composition according to any one of
claims 1-18 and 26. |



