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copol ynmer,  képoy@Bidt tie&sm@boinbrilunits dao bétapresshied ky b0 forrawpol yner, that is, a
trige, bl ock copol yner or a random bl ock copol yner. Considering the true or
nof mal blseck copolymer, it is generally nmade from conjugated di enes having
from4 to 10 carbon at ofzaand-preleidy-I49804 1a,6-Carpon atons as wel
asj fromvinyl substituted aromatics having from8 to 12 carbon atons and
preferably 8 or 9 carbon atoms. Exanples of vinyl substituted aromatics
i ncl ude styrene, al pha-nethylstyrene, ortho- hethylstyrene Ss
a-met H§l styrene, pargrsBkhy! styrenaid@meargerti arygiydy! gryrene, with
rene belng preferred. Exanples of such conjugated dienes include
eryl ene, 2, 3- dlnethyl 1, 3- but adi ene, chl oroprene, isoprene and 1, 3-
adi ene, mnth I'soprene and 1, 3- but adi ene being particularly. preferred
tures. of such conj ugat ed di enes are nseF Uhdadplod® 0 285 609 Bl The
ol blBck copol yners. have a total of from2 to 5, and preferably 2 or 3,
po{yner bl ocks of the vinyl substituted-aromatic and the conjugated di ene

h at | easf pldiiee, %lnﬁﬁm& oPreSetun invoRbelin \éhdﬁ)bblyﬁblhﬁ&ck lisubip Gxdeedsabbit GO@ Bk itodan
I epst one p%yiéggrth | Sl 50b. B osentd KaR MOdordi KGR shatdbe pPhEsenbh sd it the block
conj ugat ef Gbsifhebbiits e IMSAROBHBAGELhE By Eprdpetiibsy/ s s blasst fankitanetbmizedtoe.
The | i near nad pamdamalt tempa@poby ner s have a 5 substantially | ong sequence of .
ONE NDNOMEr i C THaiviny( Sbaituled lajomiatic dontadte@tithesdetchpammstshibet is i ttahamaeual ¢f yinyl Grgptituted
se quence of aonmtebiogts (nBheomkmdl bipgk dohdlyrebr, (5 dhskrange|of fronf éQrPQ’W"(‘BV@@R’C?"VPV wejght
fifth (Bl oclendpreferiyriomi 40 rareart o fhopercentsieight. Tius /Anq efiphatics eqpjugaied diengFRpptchat
unjt and @ iis the tolehjiang lockicatieatnef thase ewelyPes ifrp the far*gﬁ of a9 BEReresghBI &) hreet oY
t hbse nmononmeveight and iprelerably om0 pBIE A PEPNHYY Yaidbtf o

10
aaga- - - aa- - - - diese ng blocla%p&olyme&%lc 533 prepared by conventronal m%] ﬁ eII ljnown in the art. Such
Bl 6 | copolymers . usualIBa par nic polymerization using, for exampie, an alkali metal hydrocarbon

Li hear ada ©8 &wuwwh etﬁ p??n%r;‘ergiﬁ;&:m%]%ﬁéras%‘;t £8P8ate Htid ShbiRNAb, Va‘ﬁ&' shélvig.ggh
pol ymer bf® chk enXtec?j n (-? ) ck Sopaly By tm nbfa&aSy QPS femmidaan about 500.
The sequence nEJrE § £h 8o %ﬂr?é!ﬂé%p&r&el& hAteohbiRatih Qrﬁrkth35
COpOl ynmer exhi pol £ Rkth Q&:UPE}QA yeﬂ?rﬁllychew 8 & BlockEopR@Rdr ineVingSdn6 Ar Mdre
gl ass transi l;lécQ rboﬂrﬁ"\grpbd’nﬁbhé’ Et@reﬁ\ng\o@@pﬂmﬁlly ML trardder e tépoRmerE Nan \bb Miglined as an
S UQ_.S} i tut @d iAdeRtRhats ninkbaE &M an@D Hid2RSE e BtRindigRINGths. (TH&s rdndBorl bebolymbialareagenerally
of { vi nyl subgidelidin@enjgyaiBibhes ohth®yK&ndtdd abdve anbiienably inbbrpmitecClypafiesenaerwith ibgtadigne
the r ange of orfissprand (befag roeatsiied.t The7@mpiting eratonipy uillzed)td maked therrefidomablpak ¢apeiMer0
percent to Gidmpeates oyl bupstingedylbmatith ok thettime st ifprthalterainabaypy Agitably PP Al aromatic
content, thanor@@er is stytene The trantore bloskecobdlysesk caroba Eade byor'mr'%@ge'wwr ﬁﬁr@"r %f

in,the rawgenmﬁméwdmﬁmmeﬂ@msvﬁmérélh dhap depdingf hﬁ/\é’P ’sdﬂd‘ tb m
40} percent t¥nagQt ghhecverpus blyc'ﬁwev Pr'ﬂht i %‘"‘HG‘F ﬁ%?lm’ﬁ' ht b Jox e,,e;’
prépared by veigh n'errvbwasftuurﬁg ‘g\Aﬁa o enu g r ve% °° s rﬁé}g?“ e
usial |y are fcegagheds, °<§.'Pﬁ R aalgrg ﬁmh%ove The

above i ncl udg Ltré Friond copBiPthéts RS EAQRNBEr@@nted as by A™-B-A-B'

styrene-i sop‘ri ,,;gng,ggmut PRI afE EdmipBGhaD B iSa@lokck GihsRjugaiEdsdiens, and the

Consi dering & AR 9&713 r&ﬁi KydrPRiably BRY, ardiRisstantaay sHofer Wiah ltfiezse ehdsB placiatol b yormain
combi nati gn Wbdkhpoker. Nor mal bl ock copol yners set forth above, it is

general |y defi ERénghs o sidhoplomerfanl yuaiable handom dlook eopolymers rinsiudé @@kvambl yatggoviscal
portions t hesisdkncopbianes sfaedictiatiaby BASF. Mepreviavd cmailshio edoders BlgFk) aeRolymer Has Bhi-Ad
defined as aviscéStyiimgtetee manuitued i Fhilips Refroldvmand D bl ocks of i ndeterm nate

| engt hs. These random copol ynmers are generally made from conjugated di enes

of the type noted above and hereby incorpgrated by reference wi th butadiene
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[ i soprene being preferred. The renuining nononer utilized to nmake the
pjandom bl ock copol ymer conprises vinyl suybstituted aromatics of the type
@t forth hereinabove. A suitable typeE%10 289 B0ABT ¢ mononer i s styrene. The
i@ ndom bl ock copol ymer can be made by sinultaneously feeding a mxture of

3 NONONErs 10 apRQlGkEEsiwhéthdr Qud rero | bBLREEol & SRAN bk oIVRE}OSFE‘cBrﬁblhaBons
() sequent al - NRBARGre ubifdEa, mgﬁthy&} £d ¥&drb B463n Rtiok %o U1 Ghhov@ Vit éuO%n of their
Be as set f qjidifc aBB¥DondsNAdchricies T akorBliskify thi hpc%geﬁa.tm % W kb 19 thoddl d1 ek
DSt tuted argeTadiagd PbaACKS Vi doBeriBbl IOJEN kS @Biht. BYetyE hetdgeRdtiorS KCALclthghHea by
SR ng pref esr edntadifg MeltopOiriers iwlie hpdiBysntat Glipet-RRohh&idCorés@6K $ ihe prdddnee of a metal
B f f er ence. Thetaystrsberas avieikia grkanphiatiun Boppsréddntchatddl. t he wei ght aver age

(| ecul ar wei ght Ti@he blhek dopstyhaens, iidr eeakors @p otidaliwr sabliityecdnfa reanae &an siedut 0.6%trésidual
@ove. The so dedinidensabratiok o the dlagisref thectotmlt aimbersefgraitbn-toenatbot lcoelest lpkagas withiy lthe
f bq i tut ed araveradei molgcelpeSich neaturafidn cambi$ owasyied by fincaber obineank grelbnoan to those of skill
@nj ugat ed ©i enthe B el dsrigraedi NMR. Mesterirgieraliivd these dobalyriess ephtainan disearmille unsattretion, as
Bhper ed conj ucfletearinediky e/ ajdremantioserhanalytiqat tednigyesnat i c.. These copol yners al so
in be represent & @b CﬁPQJYB“afSAVﬂ“B"V Wér"é’?‘??’ A"efaigs "ﬁ'em'%ﬁwgbtﬁ in ey {Ange of 10,000 to

bstituted arQfB0: ereferRly oo 93200, 81398 Qt'f"eﬁe'gﬂt d¥hesg figpeiyqeers is

bngt h of A aﬁ?ﬁerﬁ‘y "b'f“b@ fﬁqﬁfo\’ﬂ ??8 aﬁﬁrablaisg.ogo e qo | aI I sho t% t han

e A and B15b| 0 at atg,rl F g ha- 1 | l A the te)rmt p?ad
unsaturated. ca acn s réagent, it is m an e a oe inic unsaturate
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' t
hndom bl ock A Feroan s lk,f;f ag&u%’ 9"% aae,l ﬁg@ iy i Yeyic acids,
illips Pety ltﬁ'dﬂl trR and terhcalbodyRc AL Sic %Ip d-bta Qlemlcally

Rl bl ock GRRAAIE BarSkyl@ a&.@redgym Rl &cmmt Xtﬁ&roorr&f)orﬁlﬂ g féolnis Of bot h
e utilized, they are hydrogenated before use in this invention so as to

bove V|rtuaIIy all -of their ol efinic double bonds. Techniques for -
conpl i shing this hydrogenation age_weldzknowa to_hese of skill in the
t and neeg not be described in detail at this point. Briefly,
rér ogenation is acconplished by s contacting|the copolyners wth hydrogen
© super-atnospheric pressures in the presencejof a netal catal yst such as
il | oi dal ni ckel, palladium Supported on charcéal. These bl ock copol yners,
pr reasons of oxidative stability, contain nolnore than about 0.5%
B:si dual ol & inic unsaturation on the basis ofgthe total nunber of

Ar bon-t o- carbon coval ent |inkages within the average nol ecul e. Such
1saturation can be neasured by a nunber of nmeabs well known to those of
¢ill 10 in the art, such as infrared, NVR Most preferably, these
ppol ymers gontain no discernible unsaturation, as determ ned by the

;orement i onedyapal ¥ r&&{ag&e&*}ryaﬂ S -alighdfe g%%cygkoé}% &g‘ X%Fe?oc{ri{@a | Meterably
ave nunber avighdgs dralidetdngl oVl SHATH 14 Rydfodsh draNdher Sky nt from
-eferably 30, qutcg'b&pagon%o he tdtRIShuMYBArGHR bariSon QioR@en HA demu radild w&newabd i@éarﬁoh%féﬁts
Dpol YNErs i s SRR alainiied B dsbiEl heHaBRicOdiphdBetd QRidid ura8 Qarbeiy RS &idshdke/ acrylic acid,
v.000 to 3@0, Békherylidacid, cindic biith @totniat 21, 2-phda@Xydgefioid B @RL ExddplayO pdiybiadksS acids
1 al pha- bet a iodiwtbimaleic acidJatant adid, oesacByic adrkitdceniqacil aph aitradoait acid| ef i ni ¢
sat ur at ed car boheyalphe-baiai atbfinic eesgrated reagents (Brealgat indiude | fymctianaledegvagives -ab dtegforegoing
‘ef i ni ¢ unsatasidat asdnotedr Hsry funetioaat ideryyativy) inglade e atiydrides resterso ABidesy éniflepa s4itg.casid
ereof , such helidegmg girrilegobthe éfﬁ'leé‘?s§"beaﬁ$"éfe§ prefefee) algha-beky qlefinic aﬂsﬂufaﬁalcﬁfa@ﬁf"c acid
triles, affd '62998BYis malejg@Mydrient ai ni n corrpounds These carboxylic acid
eagent s may b E?Pf’ﬂ%'ly Hﬁ%ﬂ@ﬁé@%“%@ %d% aphydride, ﬁ'F’%“"'V\H@*H"'ﬂ‘%e cqpie anhydride,

ingti
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pl ybasi.c t heyg n%{a g ﬁé ndég 8¥I alelczenhygﬂdﬁ.h%rﬁuﬁ af:IFi1 metaﬂ:ayllc acid,

t :; acar b?f(yl I e ho S parln uch ct on |v s are wi enovrv’gmD tg %g‘es chortgna )y %II in t‘ﬁe art,and
| efini ca a % it§ uge &R a fora&arq Ie
or r espondi ng &e vati esfteQJ % in t ﬁ&hohﬁﬁ'lc %r polyhydric
aturated al i pfiahdi€ oposiides WHF Ldycof 8l dfirode Bae a%rdy Anmes & QEdHG&’%écheg 'h@ldiafter can
referably hyd§eO@ea ®brefart MeBd ruAdtibddl dBkvaiBs. TRE Qriti€ iunttichd dBMAIVAE BN tHa' afdRedescribed
mover al Kyl  gr&ktexyidycid GeRI in dlakiyg thé brobiscts d? &iatprdsém ivéntibrocah (e Grtid) BY1tha c&vBrsion of a
he total nesTharosiic 6ad foahe Ekrespbnding nikile By dérgaraton DMl lolraspdndity aming ThS p@pdrdiom of
it ons. Speci f i the Rra PN to freselskilabinqlEost and & qphaibéih alewil @f Tiha iCbemistry of the Cyano
nsat ur at ed ca@rogx pdiiled bacZvil Rapgogorla chimbterc 2,aehich, disdbsesTebthadsr fpt ipepaing chitriles. Specific
3l nnami c aci d, exempjesoefi swchatitragen 2ontdiningyflingtierelpderivatives dedlude mateimideEandrpaleamic acid. More
Mol ybasi c acids include naleic acid, fumaric acid, nmesaconic acid, itaconic
lci d and citraconic acid. The al pha-beta ol gfinic unsaturated reagents (B)
@l so i nclude functional derivatives of the foregoing acids, as noted. These
@unctional derivatives include the anhydrides, esters, am des, imdes,
oalts, acid halides, and nitriles of the aforedescribed acids. A preferred
al pha-beta ol efinic unsaturated carboxylic acid

d to




4% reagent (B) is maleic anhydride. Especi
i |hc| ude mal ei ¢ anhydri de, ci t%laconl C anp drlaltllay Pt :f:gmgdaﬁﬁigrepéz &
gI ut aconi ¢ anhydri de, chloromaleic Eg(p@ ?08@1 met hyl mal ei ¢ anhydri de,
gg%l i ct acid, net hacryl | c acid, [err] alkyl esters of such aci d>s/ and
wel | ! Era]'O:NnO rs][?e Iflfaﬁlgesgzh ?mlne g&lon% déé&Iﬁ'l ?srdf% a?hdeﬂggert% Ulgfr;ﬁld Q@ﬁbrattg@géayegi (W%ﬁn Rdve
an be
sat i sfactOII Iy "4€scri bed by notl ng the reactants used to prodﬁce t hem
Thus, for exanple, derivative esters for e in the present invention can
be made y esterifying nmonohydric or pglyhydric al cohols or epoxides with
any of the aforedescribed acids. Am and al cohol s described hereinafter
can be used to prepare these functighal derivatives. The nitrile functional
derivatives of the aforegescrib carboxylic acid-useful in making th
prioducts of the present inventi n be made by the conversion o? a 25
car\ﬁoxyl ic acid to the cgrresponding il e by dehydration of the
carrespondi ng am ne. Theflpreparation of th tter is well known to those
skilled in the art and iy described in detail i 2try of the Cyano
Gjoup edited by Zvi Rapp@port, Chapter 2, which %I'oses t hods for
prieparing nitriles. Speclific exanples of su Itrogen containin
fynction#l derivatives ifclude malein nd mal eam ¢ aci d. I\/bre96 EP O
2£:5 609 Bl specifically, ssuch_ unctional derivatives of the
aljpha-beta ol efini c unsatur rate agent (B) can have the formul a: 15
2@ or 25 30 40 wherein R2 and RS, dependent |y, -can be hydrogen, gﬁr;}k I
hgvi ng froml to 12 carbon atonms an eferably from1l to 6 carbon ato Y
arl al kyl ®substituted aromatic having f 7 to 12 carbon atons and m;,-
pricterably from7 to 9 carbon atons, or-a-noiety containing N, 0 or S
hgreto atons. Exanples of highly 45 preferred conpounds i ncl tJde 2
N-( 3, 6- di oxgheptyl ) mal ei m de, N-(3-di nmethyl am nopropyl)nmal ei m de, and N-(2
gt hoxyethoxyet hyl ) mal ei mi de. Ammoni um salt derivatives can al so be made( -
fRom any of the amines described hereinafte as'waj as fromtertiary am
anal ogs of them ammonia or its derivativ e.g [err] b conve%ti r]IO
t echni ques well known to those of ordin skill ijn the art go Th one
acli d halide functional derivative of %2 af oredesdri bed ol efinic carb ¥ i
a_c{d (B) skan be prepared by _the reagtion of the agjds anddtheir anh d?'X)d/ 6
h a hal ogenati on agent sﬁmcpmm om de,  phos horusy e
pent achl ori de,” or thionyl clloride. Esters can be prepa’red b IOthe reacti
ofi the acid-halide with theljaforesaid al cohols or phenolic cg ounds ‘ Iﬁn
asl phenol , naphthol, octyl pjjenol so, am des ‘dn m des andrrgt her >t
acyl at ed fntrogen derlvatlv S cand‘sI prepared by réacting the acid halid
vv!_th t he above- 55 .described am no ounds. These estgrs and ac Igt Iede
ni.frogen derivatives can be prepared fr the acid halides b convgnt' I
-tethni gues well known to those of ordinar ill in the art yIt'i-s Hona
ortant,that an effective amount of the (3( reagent be utIIized such that
su i Ci ent di spersancy is inparted to the (D) acyl ated reaction product °
Actor di ng t hérsie Aonana s driepammieatlyo tant beofiyd(oByn. ee alpdriavieg frem dne 712 Ca'bEPa
609 Bl 0. 20 ptefersdly fer &g capyon\amgan aamusuwyreﬁamﬂq hauig foms 713 1% °
wei ght basedretpably ftTe? tock catbometprgh o ®moigty iceptainiog M s° )
reagent i@ wtdfdried cempogrsséncluie -G, Gs%ﬁh%wuar'ﬁ"g'd%f“és'g'ﬂIeW'ﬁrF{E?ﬁffﬁg}j e°h"§"dr &"That
from 0.1 permsthexysthexysthylsmaloimide. b ht o 1
(B] reagent. VRO st dje'['VGtNF am?r%gh DFbel hOgHSHer hsswélaalsd
t enper at ur e 98 REY °"'§, é?&‘g Itl 21, 16RCH! (:CON by
reagent WI I I°°EI’§£J8P&3 °" g theaROIOO oy oo s
as! the e ac atde unc fon ﬁ\B veLbPﬂQ afo est:%@@ offinidéafelyli€ adid{By 63V beyBeparet |
: by the reaction of the acids and their anhydrides with a halogenation agent such as phosphorus tribromidse,
phosphorus pentachloride, or thiony! chioride. Esters can be prepared by the reaction of the acid halide with
the aforesaid alcohols or phenolic compounds such as phenol, naphthol, octylphenol. Also, amides and
imides and other acylated nitrogen derivatives can be prepared by reacting the acid halide with the above-
.55 described amino compounds. These esters and acylated nitrogen derivatives can be prepared from the acid
halides by conventional techniques well known to those of ordinary skill in the art.
It is important that an effective amount of the (B) reagent be utilized such that sufficient dispersancy is
imparted to the (D) acylated reaction product. According to the invention an amount of (B) reagent of from
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@ype of the initiator systemutilized. Generally, the reaction tenperature
s from 100 to 300 C, desirably from 160 to 260 C, preferably from 220 to
60 C. Al though not necessary, the red®t P85 E®Bbe carried out in an inert
jt rosphere such as nitrogen. The solvent-free reaction bet ween the
(@ydrogenated bl ock copol rrers and the u sa a Qleiaht of
(e i vatives t HE30RPO P,eé‘??“ Ta %h:eg %Qrceqﬁw&é %ﬁ&gﬁgﬁﬁﬁqyﬁg&e
' apparatus VaapH@LHIOCE ﬁ%? w:a ! ls I %&tton%é%gdché REY (B) tdagerk.€aCE | ON
(Jccurs ina blt% e so ve t nfpBratRR HakNodn the (A) dydrdgenited block
11. As an Opél er an d érﬁbetstsorgf eﬁéﬂ?ud%ﬁ #2@ypb of BYARITbpoBimer bdngell as the
endi ng deVi Ctggj JUSTI S é}ﬁlegﬁé NRY EhhctbR tehpbtuRis X and td $08t C, desirably.
fficient for & t ? frgo #H?nézﬁ)t o@GkAlﬁ&,@QhMdefesﬁhathﬁseabﬁmnIcan becearipd out
i ssion or br.ﬁg:kﬁ\g?atﬁ\ hEQEuch $Rudgee of such high mechanical energy-to
Puse chain sCI Sghdlhvb-res kadiby bétRden desStytigenatdd hisviecopolyrtiers sndor rspitiiEley carboxvhc
ST red in )t aakloPBsivaliARIiRidar Ean Qemsdie il place\ire aryfuitable vedsel, dsivioe kY apefiels Wibput the
W oreater thapesdss siesly anebnh @REbly e wacios rocdonin @ dleadinguiiavish |suchy gngeSgpder. an
[llhe Vi scous nabanbéy,@f atwaeolbhibck copol yner requires a hi gh nechani cal energ}yh
Xi ng system f oms pmosptiesi ag. inBatnt hspgt qfretbﬁafﬁs@él'“"@ﬁé’i Hlendingadevie ? qm gt
e sane type obchanioal agrgﬂdus@b@nastenwtaédlff&%\/fé’%ﬁoap @Hé? Pléy q"ﬁ?ﬁ?&% 2'{3'" ;
brque or nast taved scissie of prepkeasi thevect Thp aipe PsucinBion, me¢ @Cai' 8’%‘? yl SeC E: scis

ought that t hsallylngtdesicsdpliivg Yeorit is priipaally %ll’%l&ﬁl&lﬁtl dlar wré t©f the block

Bhds which ser wou@efr'%a@@fﬁfd'i‘?"sqef“@g a‘l“’o’r"‘*“‘t"""}'né's tgﬁts”' range o ﬁﬁ Su:r:urr?u;;
b Usi ng act ual thehleck cORPIWREr JPAUIreS 8 e er m gha%y 9 6dhy impart
ergy inparti Agchaeica E’é*égycﬂeﬁ éa'f %1 ?t %‘? °f m'x'er? ?é‘ﬂa{ n y m&i&eaﬁo@&

P2 (0 B e e e gk £ S et b
chai n sci gai'? % % S al y ﬁ%%g&u&bgﬁiivgg hqgﬂrﬁb%ﬁ@n@al\?ﬂnﬁrby trkprtihg eevices
' d| cal reacti g " ezgauFmg & léfl - @66 AGidal tiftiatr L &owever, it is to be
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Fact ion sites cre tes Lea;tu:gg &ﬁjhanb Qélggioﬁ-&%tegs \gnyeM %Q&lbﬁliey cdiipalet: Mitihe Frewratiyah eegction.

initiatorg ¥ rlclnld & tb DiSmuid firle Qaketion a8 Foafd@E2¥dn(bRss, féb rudidal initigtors hre geaardiip ytdized.
oani ¢ azo CORRB WRESof in BB rsaiRbd e Vdriolisdrddnia toelosiddaas @vell asbavatious orgatic RO cofpounds.
Blic (A bl ock GRYGHNRABSMiRREA balta ubk) the EAGENI! thet(A) Hlck doriogmbns and Be (Bl rq5@ ont wiliged is
5.0 percent g@y oMl ghdentatd b odgdeniatyl weidht and Besislypfent 849 pergenp 102. @erﬁtbv ight.
i ght . Typi caltygit4) afybric pas:@es thebdd bankaytlperbyisiez Byl perpwvaiﬁie 2t4-‘%i',? enzoyl pe T)'de_
B OXypi val adoe;dedandyl @orotiden pohienyr parbxideehydsoxgheptyl3eproxideeqyg) t-butyl per eg_
‘ bpl onyl per oxbale; dibwrdt erptideptdimasybss-did-outyiperPialan B e %‘F‘B’)’?Y'&é&r" d'(g 2 cjxay :.

fben- zoate; HeiaperdybdimatybXs-dleenzoylperoxyhexane; t-batyl peroxide; cumene ydroperoxide lm YRR
|5- di met hyl -2 ﬂhxglroperm{yﬂ@w?jé-,b@xlﬂys!rp@_rq*@g ﬁ.goyl peroxide; t-amyl perbenzoate; and mixtures thereo
5 di met hyl 2 %ef@]’re(jto:ggmg ygrﬁ@}egﬁsﬂ nzoﬂ @Qrg %e and t-butyl perbenzoate. Mixtures of two or more of the

5 di met hyl 2, ayo\mqg@ﬁ . u tyclI %ﬁ Ot)ﬁé quﬁ’n LPE RS to their tendency to
: dr oper oxi de; 2 EatE{F'WEP lng ?f gy‘ bl cg‘ sf us§ IQ%&&Q gl%h@dpl@ farﬁ?l’s WY their pc:op:r;les as well as

dr oper oxi de; e&‘tf?‘i? ! sé ;r: } mgoate; and m xtures thereof.
Bcferred orgarf EP ﬁs gg %? %%% t.ater@r.mudda 2883 6hid(2- Jauﬁwrodmrtrb@rwa:zeazob.s<2

xtures of £ o |tr| ij yago\;ggp,@gd, les can al so be used. -

turally, han d'i" qhep,ggc%| @ (B)1eadoRt S0én mnae.mm{;urru@es ntamesdtedoqutoethe block

e to their t eqy Sl s:"sfae RIFOABUSE 6 a tetaicRIMuinyer LEBAN. The-AN Bimbprigsicpbly is from 0.1 10
WOul d be t hor ogOfnYickddls kd B begtdrefdria@i The misiinition bf e TAN muebdr isithe maoy dfOH required fo
Blnd| i ng pr ocediyuffizIBé Q6@ (AN QRtEab obdgrB Wt e, redEKamrRIdduet QfJKA)éD!PF‘E gapelymer and (B)
gani ¢ azo i sipratoe. Sleflinualyudetatd! cadpotii wég@nvret hyl propionitrile) and
P' - azobi s(2- 4% Thee () yrbactdnenraioéts of fhe oreserd inyertien alegyss ﬁp§( intopmedialst 4p Al @s viscosity
d). The ext eintprogérs tohmultigradetoilson of t he (B) ent el eic
\wydri de as i ncorMpoeretestdnvention wil e ungeistopd E‘b’ﬁf‘?@?‘?&?&‘e @m’ﬂ%gneé‘?'g? neasur ed
a total acid nunber or TAN. The TAN nunber desirably is fromO 1 to 60
h from 0. 50t BXANPYBERI-Mlg preferred. The definition of the TAN nunber is .
e g of KOH reqw red ton utrallz t he thmg‘geamame.n
e et S ety
finically un f A HeERGE o di sel). reaction products of
B present i I’lV o ens udep &ﬁmﬂu @ﬁlﬁﬁ \ﬂ-frmM@J"{g gofymeét WaDBdateyl with maleic
' OVers for® mﬂJﬂ-@ teR buty°1 perﬁl@e gribEe %ﬂ?usbrﬂ“‘ﬁi&"nh@dbn&\byi dissbringl balie maltio echydrjde and
il ©r ence 1o the Ll &)Mx iEaBERY, §itaying And6ARi Eofution dvbily Fler the commTBlygienjand allowing
scosity i ndex mgt%%’oﬁe,{;\ﬂ oviaidRdte) IRIE lochFeclodvesiofly tha analeicoahhydlritidy and iperoxide-coated
Jhydride in a laboratory scale extruder. The extruder used in these
beri nents was a single-screw type driven byga C. W Brabender

st i - Corder torque rheoneter. No die was used. 55 To ensure
pgeneous extruder feeds, the crunb VI inproving polymer was coated with
m ci c anhydride and tert- butyI peroxi de prior to extrusion. This was done
by dlssoIV|ng both nalelc anhydrlde and tert butyI perOX|de I n acet one,
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EP‘O 285 609 Bl crunb polyner behind as a residue. Mdrre specifically, a
horimgeneous extruder feed conposed of 96.5 percent wt crunb polyner, 3.2
pefcent- wt mal ei c- anhydride, and 0. EPpe28seaep Bat di-tert- butyl peroxide was
charged to the extruder feed zone. The reaction mxture is conveyed through

thé three heati nq zones, of the extruder barrel by a single 5 scre The
batrel |em gt MR PO Y'ﬁ% qude &% 2 "9519us (¥R sReciliralye) 3 hamegeppoy, eXryder fepd; RppRsed of 96.5
(0;47m) . Th%f@“re 32rPeé°§?,‘H" wlepﬁghvpmee@dzo&@gceatfwttqt.@_@qumélpe was

bairel is gf %.5% J%|atl
ion muxtur t h t e zone tru by a single
Re$' dence Tl I;ﬂ%v gr?e Feg ab-s rude?% %H\g m was 1 ehs ( i? h ) resrdence

f of | owi ng t
ex{ruder feedeeto a err ealél’all tsloghlgoxrtl'%gé?gar}egf]g ure t%q I%’ou Fl reac ion of t he

cohponents conmenced, it was at a low rate with nost of the reaction
ocQ_,rrr ng in the Iast two zRpeFoxhiga€epPr oxi mate reaction tines are given
inithe exanples. 20 Exarrplgeglh‘@rﬁgé\@gﬂe&agdm§e&gn@§ruder f eed: 760
gm Shellvis 40 26 gm Mal ei ¢ Anhydri de 25 RPM 3 gm
dittert-Butyl Peroxide Extrupdegasdf expsggeed = 75 rpm Residence tine at
teH‘perature 7 seconds at [err] (Zone 1) 7 seconds at [err] (Zone 2) 30

7 Feconds at [err] (Zone 3) Approximate reaction time = 21 seconds TAN

10t 15 Exanpl e I ¢acBSf thi/Edliering tareel oBASEs Beifist anp vealiseCEnib RGDeHEAit e eindef Bedito a -
625 gm G i sV F JuitetionOEmperatym Atipush ceaplion i the ¢emionenty epmmepeed. Bwes/at aFley kg didh
Exiruder schesl offweeggactionsoccpiipg othe Relsiwg eares: Thengpraximate fppstiont {imes :are| givasde difds
at{[err] (Z®R®P%y 10 seconds at [err] (Zone 2) 10 seconds at 260 C (Zone 3)
Approxi mate_reaction tine = 30 'seconds TAN 10-15 45 Exanplé |11 Mal einized
shil )} vi s?50280PPdder feed: 626 gm Shellvis 50 50 21 gm
Ma| ei c AnhygIalel gms% tert-Butyl Peroxide Extruder screw speed = 50 rpm
Resi dence ti g fﬁ Lper. 6 %he";igmseconds at [err] (Zone 1) 55 10
seeonds at [err one 2:&,, :d t [err] (Zone 3) Approximte reaction
tihe = 3Q; seconds TAN 1Q,rgﬁ5d,1tgpt@u bibkar manner, the same bl ending

>¥ger| Ment SEMBAE s&ak shead =Or rpAl ffer ent terrper atures as of 9 EP 0 285
60 Residence time at temperature: ’
7 seconds at 160°C (Zone 1)
7 seconds at 240 °C (Zone 2)
30 7 seconds at 260 °C (Zone 3)
Approximate reaction time = 21 seconds TAN 10-15

" Example i

35 Maleinized BASF Glissoviscal CE 5260
Extruder feed: 626 gm Glissoviscal CE
21 gm Maleic Anhydride
2 gm di-tert-Butyl Peroxide
Extruder screw speed = 50 rpm
%’*—v"' 40 Residence time at temperature:
3 10 seconds at 160 °C (Zone 1)
10 seconds at 240 ° C (Zone 2)
10 seconds at 260°C (Zone 3)
Approximate reaction time = 30 seconds TAN 10-15 -

Example il

Maleinized Shellvis 50
Extruder feed: 626 gm Shellvis 50
50 21 gm Maleic Anhydride
2 gm di-tert-Butyl Peroxide
Extruder screw speed = 50 rpm
Residence time at temperature:
10 seconds at 160° C (Zone 1)
85 10 seconds at 240° C (Zone 2)
10 seconds at 260 ° C (Zone 3)
Approximate reaction time = 30 seconds TAN 10-15
In a similar manner, the same blending experiments were carried out at different temperatures as of

9



Woout 160, 180, 200 and 220 C. The reaction mxture is dissolved as a 10
mcrcent solution in toluene. It is then poured slowy into nethyl alcohol

Wi th rapid agitation to precipitate tlg @edsygoere1 The pol ymer is isolated by
fMecantation and dried in an open-dish at about [err]. 5 An alternative

llr ocess is to carry out the above reaction in the presence of one or nore
[0l vents to fabek 1doe1g0DooanyatC.ng reaction product. The solvent used gan .
- any conmon orTheasactort insiiwl is Sissovethes 9 U8 PomSNt A Ik RIRAC t'b's% sp&’d&; &E‘r"'“ng
B terature. Comsghilehol vemdapsimgtt%gi CE presipiain ihe PPMEET {ee RAYENS| RISOBIPS O i PE AN T
3 © | ubricant dgedsie as breokiish gt pbept at ur al and/or synthetic r

-t forth herei nbelgmativeprossss t°r1=aifmlé|t“°oﬁbf’£e %Q fese":ﬁf% ﬁ%%%ﬁ%&iﬁ
l > SUCh a |f¢r uqu(%g{y}amgé °6|pf°§’u°énr eg%\[e{}te E T] \%n mcﬁ‘xﬁé 'Q/&rﬁﬁé &lg which are
@ neral 10 | ulssit a?%g"%?it'['esa”oﬁ“df“ﬁ@t”ﬁ et

t t d's& & Hg}eﬁw% ow. Briefly, natural
%‘?LL{ PLC| Eg?c::%lgflyq? '8 ral uiuch ing; s, cé §|Is n el OIQ{ Psofvdii-trBdtetCor RBId-4H8d. mineral

- - d Animal and vegetable oils
3! v-al pha-8l Tq"ﬁ iy fhe 7 ﬁlm é‘ iy g@dgjégt ?ﬁffgtedeéréﬁt?(?i fﬂo@mmsblgmsalm—
i ds, pol on fb&g Pp§| Exc by, §RiySs bﬁm*aﬂﬁi@c@sohivaﬁrﬂles of solvents
@i ned 100 td E8 oo RBLH {dlrﬁraﬂﬂﬁéﬂé 2P hbdreriehie obs, |diphenyldodecanes,
phenyl dodecaé;go cy Qgiggyﬂ; RERRBSons. DighregeMmatradurekast ewa@bove) Thg emeyns of cff siepuld
xtures of t &El@%@ S0 Tﬂ&?th@%bﬂ@ﬁy @fiheDichctioh Mixkueb &Ssuibleotj mising Tysically.Hfepm abiqut 70
B scosity 011 t DcohiB8 GlouOdd paickit UY Reigh® ofhy bralvbaetidnomixtnre @$ eitcan Py pilieedh |y, from
[bout 70 per cent alupughiethis bo@iasnt ethe ibyentive] thdteaaidnts drecarmisp it it e repRyge of a solvent,
ll xt ure as o | e akHolE reddtirks afaih sate talbosey liorth ereinaoves FsoekamBlat the Farippia(A) hydrogenated
vention, thepbkaspdiiess cn ®e eiter he doraak bidck conplymst &&%@eféwa@‘%fﬂ” f’° el S
(1 0uS T eaed avtabbiak: roiienssnite raven bdk copphinter--HEP EANAYH BIgRK. COPY™ a ® 6 s
B Tous (A hysinbgesvatagaimbéaglokweighbiengpras st frfiersinakoys. HB? “'ts tu [: boxylic
fibro! yrer set farsarme oseblonubrinabe A g C?"r"%"?" '63' ; 4% '"' a‘t’ usive o the
irti ons or t hecidsanesing pingk f%@ give c%ﬁ caer wngnga@ $0he
ive the sane PRIPASED2R/EPURE eThFrd )e'E jptory aWe? d e sthée Sl |E 20 compounds. The
.| ci nabove 2 Tﬁfé"eﬂ"rf‘?at'ﬁ?c&‘i"eﬂ‘dd"a‘i"ﬁﬁ Jag preanicy mx' oS apn %%&nﬁn@ﬁergﬁbove unless
jrth herei nabéﬁ,"@"s PREON B ?ﬁ toeé g? i

o ?Ftﬁte%l u rﬁ andcon al n al pha- et a olefinic
isat ur at ed ca g}
ler eof havi ng f% { (5’§“‘°?}

r¥§:ﬁ6n ScubUBERbARIRN@hfofRI tb R pré&Bure set forth
6 .except that g é‘tﬁuﬁhé{rg@l&l & is uiRed: i} @¥wbntidaes er suitable
oups. The (CEARITT f/ 2 m%& t.ﬁéadl‘s a§é\%ctféﬁﬂ§sﬁt forth hereinabove with
igard to tHe Z5°gg er%Fa‘i il & Bflally G@dol i B0 Visdeliila dedked anganind hpaiedo nagiaih as the
d the vari 0U$e39tfogaé"'aéswa%man9&mmda\enimsmrel el Soss@ aat beoinitigia parged withsan inert gas
ndi tions and spmt LOMHFogaH. Lordfes Risitidhe tiGEsTBre @Bnesally réqntretmtoheaceithqadswélvu?m%sagmum of
herwi se st at gghciamb eaMtdined hahdlichdion eadel. Thisealihpugh dredtenperatusgs qan e (rom g 100°C to 300°C,
yl ati ng r egCliieqrd Bafam @it aiweryax borh 084S 100180 He Wik Fee RGP 14R1C f°o‘r715 C being
Pove except t fpadenad.Shb\pemess i gameralivaapsies oet tvehgeting|thenopyent d 2 ghieblp éea CLEn
By convent i onaie (%) btk ¢opdiyneer Bsohqn@a‘#,emwalwgdstmdns@qumlaé}?aﬁ rof cg:r f :é:é; lemanatte;
BcCh as a reacthoos The B lelpharfeta qigfipje pnspturgied cqrgoxylﬁlrfq t|| heé\ ) ree &

a cti n a sy | ra re le, from 140°C

! 'agryvszzf:;zz‘fo;?:%ﬁffg%?%f?&%%* “ﬁ?’ g o ﬁ:jefﬁﬁi;’;fﬂ,g’ﬁ::

g’ ged with an ngoﬂr{; §nc§?y fF t| untl 4 yleldSS ﬂgnedt kR Sly &b€1/2 to 2 hours.

B neral |y requ\Z? i ! or ﬁrbegUﬁHd@ trhef(o)f RAkting MéaBtion product so

ntained in t dy %Cr{“'l tﬁ)’g vis r &?QHQmmiehﬁ‘edfaﬁmﬂlﬁrﬁEMéﬁﬁorﬁﬂh aliB) primary
gom [err] to[é? cf ra%ysomevvhat |l ower -as from([err] to

rr] with fiort dbgi l@d&% ! bTe(Bet'[e%r{dLrstb&i BYJetrofioas the ehllowiigexammesess | s

nerally carried out heating the solvent to a suitable reaction

nperature. TheMdLeh ock copol.ymer is then added and al |l owed to di ssol ve

er a matter of hours as for exanple a few hours. The (B) al pha-bet

@cfini c unsgd ur aethsoqrshepy loi @ hyeagepated isrebdtmitadistel copolyre (R ‘F'&siﬁé"sﬁ‘aédﬁ Eg2g0) is
itiator is subfagesen 121 tekietaning 5250e SuebRQ il QON %‘Mﬁﬁéfséife'é\i‘eaé?déﬁ 045} ‘uring this -

i intained.
nper at ure, asstépandeth@nghoe, the entire rpastion) seqEpney a Rer plfnkeqj@g imel sfirid are maintaine
i ti at or i s adwiin B hrsaa kdmegenaens selytion fs(ﬂbta@%!a %flvedi?s % hy%?qde is Eg i‘:i ;::
Bne as many i thatless apchihoreyably diesaited Wh'B °:§ ﬁ. i &p ﬁ i3 15
) initiatoss efhe-19of heribuyipertey mgeto 'ﬁér gac e Gl g
time until astredis dep° fél e agd"BB?' he ’?'a" t 2 ?ﬁ B S ened
. ur al | y muchSSHAAL3 K 187 MdPe %uré |sth O Hdurs td@ unreacte

c r utibh @orffifA)s the
Bl ating react m@lﬁ'cﬁwg&'ﬂ?@ta" Ber%dg &e cc;maosu prgeu utlHFa %f MB 'p!)lim?@@m tibh Qorffifd)s th

zed as a viscosity
fprover or an an internmediate for further reaction with a (E) primry 45

ne- cont ai ni ng conpound. The invention w | "0 be better understood by
M erence to the foll owing exanples. EXAMPLE IV 50 A 1750g sanple of a
™adr ogenat ed styrene/ but adi ene copol ymer (BASF Qi ssoviscal CE5260) is
charged to a 12 1 flask cont ai ni ng 52509 Sun HPO 1 OON 0|I V\:hl ch has been

[ 1 - . 1. . M o, .



n'ﬂl ei ¢ anhydri de and peroxi de deconposition products. Infrared assay of the

pal ymer solution confirms the 10 5295 $09 Bl presence of succinic

arfhydri de groups in the product. Trea a 50g aliquot of product with

0.i11g DETA (Diethylenetriamne) at [err] causes I nst ant aneous gel ati on.

This confi iBedchat s@Bink henyaNRS %&ﬁbs GRGE LN MREatTSH OF & 158y EIRDSta: PRodlige Wah bhgn

orle succi nloemhhétﬁlﬁdndﬁargﬁéyumo ¢ t4uddsl iffn@heods delkioHe MAs Gdatirhs it@Northe Bvdfige each

prioduct , Wipbigmé}. Moid¥ublaekehiss, mére tHat ahesuceinid AydridB grbug. AEfioned @i telusma kytatioh dethe

r dact ed). [proaborswit @f N NeOCH,pbhigaer a TAN Ut i5@n(95%h ovakid irhydrid® +&0©06)0 Dialy$ie of T

I 9 succi i eolgmbrymiuiigheshawy ha20S0%®f tHeeTANIGS yureinic solydide zitachedai theepoine8 8Wsigslte.

t He TAN i s bilectoraoiecof ghelTyiris sliecini¢ arhyridelattachet! fpethel CONothi | . EXAMPLE V 10 In

ajsimlar manner, a reaction product is prepared utilizing Shellvis 40, a

hyldr ogenat &XA¥PYE ¥ne- i soprene bl ock copolyrrer pr oduced by SheII Chem cal s.

The amount of Shellvis 40 is 10 0% by wei g t he armunt o

arhydri d@ i s '0. 59| BaRperpdfeas %{?ﬁﬂ"’tt 'ﬁé”e&ﬁ‘ﬁﬂrﬁ'"zﬁ? %egat%‘b“ re“e

i ght perdsé’HrP”e BiPRE SRPOY, ‘e"ﬁ? a§h§" Ehpgy 5 iThe gmaung "s 0

i ih | h et o rese dgt-g ey e Lol e dnd o neﬁﬁa' . "1: ﬁ?me"
a

pdr cent * of l s er asgsg in_Exa while a
ropwi dlt W ht of rgxide is ge ours solutlon

sl uti on, 159 fﬁe 1659@4% % f é’ﬁo aéa 5—% L TR
bljanket | S ldofb'lr ﬁourst ?en{oe@-mréa@t@d ma?éfcléhﬁldh& and
hgated to & @fr!;gm tlds r@éuc dsasgﬂ of RIBYGMIBIGRA LEHRmIBhE broseRdd b dickiHie
and per oxi |dec§'}m?>9$d fnb PRGRE. Oflattedt of d¥0p AliRBt A pFoaict Ath bIE o @éthyBREriamine at _
sdl uti on CoRY{d EhsdshEurdth S A8ty HereastChibs Hoftinmnd it d ﬁbﬂlﬂ@’nﬂéhﬂiﬁnﬂdﬂsﬁcbiﬁic pingelset .
Trleat mendy Qfoups 2/80attadHed] i the QbiyiRBrOsibGiate Wi TAN Wgh 84 (tHdofstity lbB)) EThé inartiben @vetdge
[gr] causesolcduleh asigHt i€ aptrarassy Y60/00€ an®he vidltis aeené imolsculy weiht isaapproximately
sijgni fi cant2omomunt of suwccinic anhydride 20 groups are attached to the
~pdl ymer substrate. The TAN.was 5.4 (theoretical 5.5). The nunber average
| ecul ar VXAYRLE Vs appr oxi mately 160,000 and the wei ght average nol ecul ar
|ght i % approxi mately 200, 000. EXAMPLE VI 25 I'n a manner simlar to

le 1V, alnragagnproymigr BRerlq . egegg'arv pgdugt iF PrepsrPrutitiing Shelivis S9pa hygrogenated
h ogenat é&f@?W@'ﬁ@?— P@ ?‘%E’H'émﬁl 3} S?‘ﬁ'e ep'}'cﬁlﬂul‘i’%ad eSH%"I'qcu‘gh ‘\?;9“{:&*?
wlqh i) 3

witth a | onetrelisiQclh 'éqgﬁ eigygnh L g%’ag

|5 14.9 WEI Rgg; theNeortar IOII%%m el de m:{% or raee t:) ie re c§on mu l'tovler;

anpunt _of? 13 L O z E el u\ééfo@ oo ié%&g Cottort] o %@
e ea tl ur:

our and the so
in a mannerbla% ﬁ;h b nBl8 foF 81S
t-putyl per, e\)é%n}eg c| QLIQE al!\h?(d Eﬁnﬂogﬁﬁ tdrdd ct@lﬁ?ﬁ%ﬁ &sQY &f thé phifhdrod
Of 1 hour % tidn h:.%nfﬁ'ﬂ WHe! fPdehcs oﬁgdc&lru@ gnr@&nd[e Gfoligs ih Mo prddu@Otlbdirhéinaf a SoguidURbseS .
beforg, ddctWih0ag@NdibthAMKRimiheatGhGtHRsek @ sRnifidaRSistdsiE Rcrbat Omis chitiems that

e‘aCt I on M XighifeahtSahi@al 8d sbinik enkydride grotiR| dle faltiched 10 the Spdlyehef. ETHBVEAN was 3.5
unr eact ed n@b@btal@MIM thelgoly@ivesqutibrdudsdRadeconposi tion products. |nfrared
as]s ay of the Rejaumss oSaetibn 05ivertHtéd Prod@sd ik etilipsdas eadedl @il insn ertrudercr athdr\aparals
grioups in tdiavhpiherdaleslutiod ip@edssas ttiligekd, the 30)greattiorgproducofs r&Sted with GAEL primant Bmide-1
g \o_f, di ewhydogtaieing icompaved. &y theetern) "wimasegnise-congning Pereadtndy iis Cext BRMPIHT Pren SEN-
Thlt s confi rpeend-which centgingeri gne Rrmary AR BrowT thereie dindtiie altheeghdid epErPeing GRsCoalRiE @
atit ached t oPHEy Pavispaesy atommeervmn\x/acee 3“‘2‘3 "(t‘PQﬁé’cﬁ‘%i’t fogmag 2 E{"W)V g Q’Pfé’ B@?’)‘?’ﬁ%r
sol ution wa"é'd?ﬂf%%ge' R %ﬂ?ﬂ’l‘ whet fg\ﬁso vent - free S'W% b
utiilized as, c am‘ﬁe ‘I?tag'i?f’ rcﬁ'B%‘?“" ° el 1R O et éerse" £c oy
SOJ ut i on rtB% §'§“' n aromatic, and com ma|onst eof

a c coal !
stut c!oa er llé% a:;&n%tnc,r %ac9 yl r
( pr | mar y bm lOl‘I the eo ? ﬂy YR* can also be an

ant ne- cont aeh ro a e {.@s %reaf Edamn. %HJ‘ ¢ Mibke GBtefo Bt
only one pr f( Va OmQJgQHl%uIF ehebéh furld8Pbe br alid! aI B4EY), ISk HBPS LBMbiRADNs
g‘nt ai N gy Phtbch] dohtiiniRg stk o SR irRERE Bheldie GBARally. OB i¥ hGdt6uef WF Bai hiroGURN galM
forms a prighRadingFome B28Wabord KBRS WittSkom UROES 7 &dibod ails temg abdiretle. ERénIaNE o
Thie (E) pri §5o6 YE) PHimBG- Svittcaht@hing) caqpomras RESthe folliwie. pieeeRt isi 23\seniorio inndsilately
br!,oadl y be ketdniabsent &tmdaia, 48 N-direthyihgdraaiiea ethyldmineh e ptbyldnaine; | bitglarhinelr @gesthox-an
alkyl, a cygitgamiog] N Bdirethgitspiopgnedizroing oNthyidt-metmd-1.8nepanediamise, g Nsmetiwl-G3-pro-
subst i t usedpapguidruia, kly:B amifaprapiiisombelias. Faloxypropyigmiras wagreig theyalkoxyegroug centeinsifieom 1a
cyicl oal kyl tgr@@p’bormtowmaﬂva@mlaékﬁxvtgi‘e#Pé'é‘f'"ch@ﬁ‘t Qo G3Epon Alamy andrmich hé‘éd%(ﬁﬁ'l“{lf
or{ tertiary® %CNGC"QPUUB'S!Z s ped- ﬁeth%ﬁfwﬁ“‘ﬁﬁs%sﬁgy%m&?yﬁmme 3 E}Plf‘ a?'w&tng
aronat i ¢ greoRylamines ey et o BHEEEF BT TR B el Rt & Ak %
(fsor exanpl e, oxygen, nitrogen, sulfur). R4 can further be an alkyl, a
cy] oal kyl, an aromatic, or conbinations 50 thereof containing sulfide or
oxy Iinkages therein. Generally, [err] is hydrogen or said various R4
groups containing from1l to 25 carbon atons with from1 to 6 or 7 carbon =
atens..bei ng desirable. Exenplary of such (E) primary am ne-containing
- conpounds are the follow ng wherein R4 is as set forth i mediately



- ci nabove: ammoni a, N, N-di net hyl hydr azi ne, nethyl am ne, ethyl am ne,

it yl am ne, 2-nethox- yethylam ne, N, N-dinethyl-1, 3propanedi am ne,

et hyl - N-net hyl - 1, 3- propanedi ani ne, NemeBytEegl8B-pro- 55 panedi am ne,

@ (3- am nopropyl ) nor phol i ne, 3-al koxypropyl am nes wherein the al koxy group

@bntains from1 to 18 carbon atoms, usually an al koxy group having from1

b 8 car bon atmhediaigiy seihiodh abeng énd W?ﬁf? grisnil ta SPet FPiowgymige N-G- am'"°Pf°PV') -N' methy‘

met hoxypr opﬂpaﬁf'ﬁ% "S(ZT%WB%?’E‘@BF ‘F‘&m"ﬁ@”san@ aginogfnepyijglivee ei"‘l‘i@ﬁ?}"}d'"es '
opyl ani nes RENOR th| ran e ?i(mf rofprgn W(g rralidine, 2-

:' n 0 285 609 BN qo H?y rp@:{ th rr | P rofa pro yl) methyl-
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hyHir ocar bonh#ing Sn Saverageasolpailay meightz efd1080rdi500h pre mpest yane Pplycsthoylie PRthass (’@'99: For
ol | gobut y4 esespleché gmity aqw&saﬁes"xe@ﬁdcpfaﬁ!pgqub?ﬁm&ﬁ% Eﬁé’x‘bF‘I"b‘éi?Péﬁ’ &f tstrasthylene
chj ori nat edgipml. ybut yl enes); oligo- (1- hexenes oI [ o 1 oct ene ; ¢ di-
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acid, UITB.I’I tort rtr ate e ,, néhcét .Mﬁ{weoﬂ@ rQﬁBr&r MEdy such
al ¢yl nal On' s ,c tlon ‘t c m ¥ b rhsvﬁh YdolvHt ¥xt@étioR, Sém&rﬁdl{tlﬂat@l :
buttyl al c ,u 0 fﬂ at|o ﬁér@tﬂb@bﬂs ard-oBlainyd dyepratbssad si@ioto, those used
et Byl ene 9' % RE todbiie@b usrmmei‘ahelseen BFcapy e @ hige.cluph Bpegicsdfdils are

" tgg tam f|ﬁe s &l

exgnpl es of ﬁd%vnea%tr&IaﬁneurbEIe\dfieesbddtaﬁI; acichitpradre addftianatty brydsie@s b} Jeckisipescdveeted to

n- hexyl fumafg,a&@ of S5 AddEal akdsiroreak@ae ptoyilctsaz el at e, i sodecyl azel ate, octyl
phtihal at e decigénepliy Iral Igdrieantscodfcns prosepkipwptinecontain @n 2moust hwfﬁe)kyﬂm"’d?fé%% oy
lirol ei ¢ aciifip@iemesmpdstiensonnipd anentiont sificlur tawpvidy themarih bBrI’é”?FB'P% "{5’ mally thef
seffaci ¢ aci chndBntwartployednwll 1B DG peront tor 0:REraRYH RIpfErakly g ngc CopLg e o o
2- dt hyl hexantbé ¢d)aredction Frodust g ﬁ@efﬁhld'szﬁésagtyi‘ﬁ"%ﬁs ! ‘6 ‘If s‘{?mf | 0E"YNGSe

made from [ eptricating cgrenopifionpnocar boxyl i c a
sudh as n&bpentyd ingnjjaciso @?t?%i“?ﬂ/ j?r é’g'd' ";ddﬁ t'on Rﬁ "ﬁi%ﬁzfﬁﬁér
di pent aeryt htqup@ﬁltlonq Al tg%m%? | ” d% rtl me | ?: s@@asfeh@ extreme
ol o1 PEINE &?aﬁ° i d;f: by I’ﬁmgexane e

silfi cate 30 Bt uc1 g de lﬁ/ oﬂéeﬁum nebiydl hk¥Edaki6 saitd oF bl Skaline
(edg., tegg a atttn GARY br ovdahit pRYsghorub Bdidsathiractedizdtitylabiegst pne
S l{' cate, f on?ot:m ph?r ﬁr?‘cyde)suéﬂ laé hadeCpregardti I -tePrdatrisht: di Lah \olefidn polyrhey (e.g.,
si lii cate, A otoPB Having’ b -ndmBe TH&308) mekicalal eigtin@f 1000] wifhree phgpoiiingagem Sych as
pol Y( et hyl p@%&b ki ieMBHAS Sohdsphéds Ieblasitiide, phesbhanescheatamtifides pleosphaed trighlprisie agd gufisy
nat:ural or synthetic (as well as m xtures of two or nore of any of these)
of it he type di scl osed herei nabove can be yged in the concentrates of the
pregsent invention. 35 Unrefined oils are those obtained directly froma
natijural or synthetic source without further purification treatnment. For
exanpl e, a shale oil obtained directly fromretorting operations, a

petrol eum oi I obta| ned d| rectly from pr| mary d| sti I I atlon or ester 0| I




B purification techniques are known to those skilled in the art such as

| vent extraction, secondary distillation, acid or base extraction,

@ | tration, percolation. Rerefined oil gpayggssgabained by processes sinilar

@0 those used to obtain refined oils and to refined oils which have been

M recady used in service. Such rerefined oils are al so known as reclained or
eprocessed oi White ghegphwiuseand arselfua tialide.iop pldsphprofivoiscaiodded Thpymaest edmmaglyeused salts of such

BT ect ed t o reavisly ale these sfedium.caatebtiuny Ebiumneictymi megnesidey Gatiysr andiberium. 45
B-neral |y the | ulbfq eahtossiopalty [faisest taslavignate mpian talty whesiihe matadm PrasRILIR Stoighiomeidcally

¢ more of the'a’W's"‘tf't?g'i‘tf%h s YeIC acpded- tTlhﬁ)ﬁ%‘“'B?"'Vt ﬂ‘i‘%"y?%(?‘éﬁ?qsd?f RIeRefindc e psic

o provide fhefRlnydyre QB‘I '@'"?f?‘s"ééﬁ't‘*ﬂ‘é’% Rﬁb‘t eligTees & Wﬁgﬁg”tra“z'"g

& | be 0.01 ’f'??eﬂ;g’m"g Bt e j) i & adempelyed gpouhpo°
he wei ght of t“ N eaa' o mesh It f?fn%& e ewalaton fep do.fief s fich/Rartion o
hereof based § Eﬁ&ci %é& ET R Of

usefu as e romoter incluad phenolic
0
ols, alk
he |nvent|9;1 10 GP R

no; n
X'BAa? ,ﬁf % Ee% Qﬁur and cbndensation
: %Qevﬁth Sno“cs SubStancd {\)olél l'ltakvn%ﬁ‘\arjlo 91] @ép Hypgtcohol
i th the vi 500c°eh$s¥|vé rm.rbweermyteﬂggeauta rtsalec?hot dscth feg TalcOHd); artt dich 12 SSiine,
fincl ude, for exaRiinEaiarklfd, ShaHBMiasing2 NChhEHy HREISAMY Bk, dhdl BocdSlimidd ARy Aftective
shl ess type, @akddOSI Saparid) the B5dic dits QBmbrBEY Rixing 36 8@ M Sn RO of ROBaBE alkaline earth
Bcpressi Ng agenéts, neBRdiFif) Byt £3 Ht llsta@8 RicShol Bdinbter; WRALarRERIAG the ML at an elevated
llt abi | i zer s ;AnEmpditire baAs 8gemts. The ash-producing detergents are
[llxenplified by oibnesbetrbentsund bispdrsants drel3asilied 8abitexhedthict dlak adpending calitk adristitatiob,She
arth netal s wiiparsan infag npan cadbiion yisid  cotyvolatie @etertls sucio Bs igrig exidecor plssihs Ipergoxids;
@ici ds char act eoweed .ibyloest not ealinerilp wentain mett aghthbreioret doep oS Yidid aUBethlicpitaiteg ash on
@uch as those gmbpaliedvdny tydse e bwvem theodrt. aind @hvepli therp @leysriiablq for ¢se. in the lubricant
lol\yi sobut erre Seappsiignnoitiinipentiony Bredelevinpire Blurativonei ght of 1000) with a
g@hosphorizing a Brﬁea‘é?'ﬂﬁ Rrogusts i sy PRrYiCipside for eerivalivesdibereahipariginieg 4 deast 34 and preferably at
Bept asul i de, ‘??é tdRPen ‘B'Hf ‘é(%'h‘l“t“?gﬁ'é“" H’Bﬁ"t&f%dstst'?hcﬁ'?laB‘I‘“Po‘Egaaﬁd‘V%'&’fyfcﬁF‘p°”"ds
5 EP 0 285 655@ glpl'w)ﬂl a?chcg «‘? érm [ ?na these carboxylic 'disper-
B hosphor ot hi oi ¢ S2H S 638"" at?B‘rﬁ‘F%E d“aé“élut sp%?"tsé'tf ﬁ‘"%u‘f‘ drllovipes
Hese of sodi um pot assium lithi wm calcium npagpesium strontium and
Barium The term"basic salt" is [$063.60 Pé§5‘g$ﬁate3r$et,@tl2 salts wherein the
etal is present in stoichionetri ¢@3By4M4a @éﬂ@@@ouﬁﬁ@@ﬁan t he organic acid
adi cal . The comonly enpl oyed net B#ds7%of 396% 42888 basic 5 salts
nvol ve heatj ng a mineral oil sol pt32dH%8f | 1% d W83 Kt oi chiometric
bxcess of a metal neutralizing agem2’58i0h| 243318 hd®241%x} de, hydr oxi de,

arbonate, bicarbonate, or sulfidé 3> 46t ] g uf 'r‘;’ég'“ bput [err] and
p . . 1, X . .
iltering the resulting nass. Thetg 2y 4r30 i [ he neutralization
ftep to aid the incorporation of 2493 of r§§§ | kewi se is known.
anpl es of sconpounds useful as th %rggi PHDT 6f ¢ | begp nplic substances
%2 n

[0}

buch as phenol, naphthols, al kyl ph & | oI372§ ,furized
il Kyl phenol s, and condensation 10 3,501 4d50[ nBhgeBype with phenolic
subst-ance; al cohols such as net hap Me@p'@g@ﬂpﬁg, ﬁgbyh%a cohol , :
@ cl-losol ve, carbl tol, ethyl ene gI ywu ; caryt—atcohot—and cycl ohexyl
| cohol ;. an® such a nedi e nat

tion. p uct ecular aliphatic_ar, alicy es’ with amines,
phenyl beta na %éfsi Ien§ élg g%% gﬁﬁ:% be é‘aa?é%k §§F ?L {‘ gé? \éﬁd examples
et hod for %@P&ub The

pxcess of a bas aI f<al it eart al neut ra IZI ng agent and at Ieast one
h| cohol progg)ter, and carbonati ng the F-E-H-e at aﬁ e evated 15
‘enperature such as 60-[err]. Ashless cﬁﬁéﬁg Hi spersants are so .
alled despite the fact that, dependi a3 & 3«?8?1%% ution, the di spersant
ny upon conbustion yield a non-volatile material such as boric oxide or
bhosphor us pent dX)i Reactioh gvoevats of dlkylptlanels im@bicrothel ialkyl rgrduly cordahtsaat IvastesD adarbem dtoms with
her ef ore dees raisehydes (edpegialive forrhaldsbyvienanti angjnea dbspenirlly olirlksiencpelyaivines). vhigheway be
ar e known i n t hesharadterizechds dMgnnish didpensants” e Thouinetedslsedeseribed) dneth rfolloviag [Ufb rAateatstare
DO conposi tions iytratve:s i nvention. The following are illustrative: (1)
React i on products of carboxylic acids (or derivatives thereof) containing
At | east 34 and preferably at |east 54 carbon atons with nitrogen
ont ai ni ng &npounds such-as anine, organi ¢ hydroxy conpounds such as
phenol s and al cohol s, and/or basic inorganic materials. Exanples of these
‘carboxylic disper- sants" are described in British Patent 1,306,529 and in
any U. S. patents including the follow ng: 25 3,163,603 3,351, 552
B3, 541,012 3,184,474 ° 3,391, 022 3,542,678 3, 215, 707 3,399, 141
3. 542,680 30 8 219,666 3,415, 750

3,567,637 3,271,310 3,433,744 3,574,101 3,272,746 3,444,170

, 576, 743




3, %81, 357 3,448,048 3,630,904 3,306,908 3,448,049 3,632,510
3,811,558 3,451, 933 3,632,511 3,316, 177 3, 454, 607 3,697, 428
3,840,281 3,467,668 3,725,441 3EBAR88LH9BI3 501 405 4,234, 435

3, 846, 493 3,522,179 Re 36,433 40 (2) Reaction products of relatively
hi gh nol ecul ar wei ght al i phati c—or alicyclic-halides—w th am nes,
preferably oxyal kyl ene pol yam né&$9,fﬂhesé.4ﬁmﬂ5®8ble3é$iai9&ct eri zed as "am ne
di sper.sants” and exanpl es t her @648 (d84¢8946eld3.60%¥2gxanpl e, in the
following US. patents: 45 2,984,550 | 3,454,497 | 3,634,515
3,275,554 3,454,555 3,438, 7573-033300565?@%66%3 3f%A2ijon products of

al kyl phenol s in which the al ky 3(3?%%1 c3ribal’As| 3099 %4sit 30 carbon at ons

Wi lih 50 al dehydes (especi al g 'Ffbi '§§§4 ijnes (especially
polyal kyl ene pol yani nes), which o eilzed,as " Manni ch

di spersants”. The materials desg ’ £3 | A kesf DLlewsag U. S. Patents are

i | fdstratd ve: 55 16 EP 0 286 240l 2OARE 11 3908415 gos 3,501, 598
2,962, 442 3, 448, 047 3, 600, 372 2,984, 550 3, 454,497 3,634,515
3,036,003  3INIBSIUES botain!, BABsEIRENg thegIbGMic, amiie A6 Manpich dispegsagig: ity sugh reagents
3,236,770 35488, BROea, by Yisylity, adehgivs.Fpnes, garbpxyicgids, hydjocarn-subgfituted suc-
3, 368, 972 ai%@pmiges, nigi,ley,qup)g@g, barpn compounds, phosphorus compounds. Exemplary materials of
3,413,3475  3hisked Hdescriced ingthe BRYing M)S. BRIt s obt ai ned by post-treating

t he¢ carboxylic, amne or nnich di spersants with such reagents as urea,

t hijourea, carbon disul fide] zxdssledsy 282435t preci93.529a( I362%242c| aci ds,

hydr ocar bon- substi t ut ed sug¢-3,087.8d36c | Bf9.619 (B502.6i7t [ 3168229 poxi des, boron
corfpounds, phosphor us conpLARY8.107EY A6.8% ef1®P93a| $6496585] this kind are
deg%ri bed’in the fol | owi hg L;.zss,eggm 689433 | PHA3.B453| 3638830 955 3,493,520

LOLXDO!
— ~—r

3,439, 242 3,087,936 3, 312,%%8025 } 3BT 35386840 3896573
3,400,107 3,366,569 3 13250485 | 30BA% §iFTa0W 398757 3 367, 943
3,933,945 3,658,836 3,254 HIBS0 § RHAEG, | 357 a3 oo B 697,574

- 3,256, 185 3, 403, 102 3,57’3388';39 %ﬁ;g@?z 753723 it} 3, 442, 808

3.579, 450 3,703,536 25 | 281428 | 345, BOUST2 | 48341 3, 445, 831
3,591,598 3,704,308 3,281,428 3,455,832 - 3,600,372 3,708,422 (5)

I n"t’:ier pol yner sphtegiolymems| of bil-sdlubilizing moreoetsr sichs e fiecalsmeleastylateyinyh geayl ¢thar @nd high

viryl decyl emnbleauianmeighti gjé¢finsrite monemersuspriginindopala | sHRstilipits o rRIHAOAIEY| acrylates of
cont ai ni vy potcatiamidels and! Palgrtrxyethyleng)-substiied GaVIRies: Theseymay b cfigactggyed as "polymeric
acrlyl ani des  afiiepepats’-ane sypaply ihemehrraditsosediin e Pyt - 3PB€MS These may be

ch !r acterized as "polyneric dispersants” and exanples thereof are disclosed
inithe following U S. patents: 3, 33%,88858 |33.686630/30 3, 449, 250 3,687, 849
35 i3, 519, 565 3,702,300 The above-|nat4eds5pat Be8rS4ilscl ose ashl ess :
di sipersan’?s. Extrene pressure agent|s3818d6TqrI @2i3eh{ and
oxi'dation-inhibiting agents which nmay be included in the [ubricants of the

! nv‘ent 1.on akfe %ﬁ&m%tjeé 'p@gntpydisclose ashless dispersants. Extreme pressure agents and corrosion- and
: oxidation-inhibiting agents which may be included in the lubricants of the invention are exemplified by
N 40 chlorinated aliphatic hydrocarbons such as chlorinated wax; organic suifides and polysulfides such as
v benzyl disulfide, (chlorobenzyl) disulfide, butyl tetrasulfide, sulfurized methyl ester of oleic acid, sulfurized
alkylphenols, sulfurized dipentene, and sulfurized terpenes; phosphosulfurized hydrocarbons such as the
reaction product of a phosphorus sulfide with turpentine or methyl oleate, phosphorus esters includi'ng
principally dihydrocarbon and trihydrocarbon phosphites such as dibutyl phosphite, diheptyl pht?sphlte.
45 dicyclohexy! phospite, pentyl phenyl phosphite, dipentyl phenyl phosphite, tridecyl phosphite, dlste?ryl
phosphite, dimethyl naphthyl phospite, oleyl 4-pentylphenyl phosphite, polypropylene (molecular weight
500)- substituted phenyl phosphite, diisobutyl-substituted_phenyl phosphite; metal thiocarbamates, ‘su.ch as
zinc dioctyldithiocarbamate, and barium heptylphenyldithiocarbamate; Group II metal pho_sPhoroduthloates
such as zinc dicyclohexylphosphorodithioate, zinc dioctylphosphorodithioate, barium dl(hthy'Ip.henyI.)-
s0 phosphorodithioate, cadmium dinonylphosphorodithioate, and the zinc sait of a. phosphorodithioic acid
produced by the reaction of phosphorus pentasulfide with an equimolar mixture of isopropyl aicohol and n-
hexyl alcohol. . o
Many of the above-mentioned auxiliary extreme pressure agents and corrosion-oxidation inhibitors aiso
serve as anti-wear agents. Zinc dialkylphosphorodithicates are well known examples. ) o .
85 Pour point depressants are particularly useful types of additive often included in the Iubncatmg oils
described herein. The use of such pour point depressants in oil-based compositions are we]l knovo./n in :the
art. See, for example, page 8 of Lubricant Additives by C. V. Smalheer and R. Kennedy Smith Lezius-Hiles

Co. publishers, Cleveland, Ohio, 1867.
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B chl orinated aliphatic hydrocarbons such as chl ori nated wax; organic
B! fi des and pol ysul fides such as benzyl disulfide, (chlorobenzyl)

[ sul fide, butyl tetrasulfide, sulfuriz&® h285H08 Bdster of ol eic acid,

| furized al kyl phenol's, sulfurized dipentene and sulfurized terpenes

osphosul furi zed h droc rbons such ai reactlon ro 0?
|fide with tur fPEes l‘??{}’ aé'é‘??py
holo oun s vnHyI carb ofymers and
depressants

aﬂtﬁdo apeacrylamudes
Iy d 0% ? i b
z)gglhr)tae yd' Ih?z OIY eé e%i il ﬁ?iﬁf gqatﬁ achl?e f‘atl Yexr hEréy described in -
pnt

gosphite, dip #at 26 4‘7 el i eaee b4l 8781677 2.721,878; and
gnosphite, | ylda phOSpI te, oleyl 4- pent yl pheny phosp
pl ypropyl ene ( m)lkﬁkpfdinaﬁ MBI L ised Hbaucs WP Srbvehithé frmi&H bf lstalb %%thpféal anti- foam agents
i sobutyl - subS.h¢|Jdétsﬁadorta BN Yrgar 1 Shidtkd. AddifiBRkiadnti-tdai QeMPRAERL 88 destlitel iR Boa&i B6ntrol
B ocs yl di t hi ocasdeamBly@ieng kS iNeyas R odvstnaiby helie! fabscias-heemat e, Group™T1

et al  phosphar odi the eaipestionslethnigmventidhiCeat ibe Ydde® Aot 1P I SyAEEND Betdiibly pioRever, ittty are
@ oct yl phosphordidisé hito at sabstdnaslly ukertd hdrinelt igbip hegayit )diluebtOsuctp Bo stear Gitl inkightha abenzene,
g dm um di nonyl iplheepheyiand, to iroat eqditises conténgrate Theseahdentaifes asysiyompthio frord it toeicent éo 40
i d produced hnerdehicbyrvesigbt ardrvesifablp ros pihweragst tp @k persant §y weghivot the dispeseniivhipipepvers of
[l xt ure of i sophopssenbineotingl theirigl the- (Dheastion alodusher] the (Fhdispergant dpyivatives thereof based upon
fbove- nent i offedhuiot! | weight oletoe r*lé’ﬂeaj‘ﬂ é@!@ﬂ?ﬁ@"& Mpreavera g Ielesicating i compasiiertagni epntain. in
Bhhi bi tors al scrdgiipny @ney 8 mere; atfige a¢ "‘é(pseHPy" "ZI AT APseSiies HBSirRAVO dine eSOl the
e wel | known REHARE thesybstantiallpiet fqvigh ditenliepr essants are particul arly
sef ul types of _additive often included |n the lubricating oils described

- h CIB | _
i Tkﬁo%‘eie?'ﬁﬁiféﬁgst%gt@"dortstﬂﬁﬁas B ey dr e BB E*"?L%*‘)Zhéi tives -
' C. V. Snalh

evel and, rraom ger on F;ﬁggib Q'ﬁﬁ%gﬁg%@%bgégu&&hgﬁrﬁeg;otgfd'egégé E)gfuﬂr]e B"'so'ut) ‘o {O)

jEPressants are pol y el Gioar BIBLY @pbiyrhéH @ftainiRPh ﬁgfeﬁhﬁ@bgﬁ%zS% residual olefinic
gbndensat i on,gr OdUCLr%atQ at.&ﬂ.ahmaaéd‘ ddn WRXA n@hbr & cRBBH th CarABRRNNIRkag¥d diprising a
Hr-boxyl at e pol yer sormadibck Q53R BN 'Sraffomtbigtk leWdolymidiTBaid h@dal BIIck ¥dpolgSératidite Gom a
Sttty aci ds and ai Xyihyl §utid¥iute€ bid@Etc. andAr aliHatid) tonflgddddedidndNdafl ol Ylockl @polyrie® having
irposes of this i nt@ntidB,fivé paYHiEr ploeis ditrat idagione polypa bk @ Raid Nidylishisstitited a@atic
te described in 5 andbtIsasPateamnlyse?bldd of 5814 jalighaild1onjughBy d@né SBid4a@pm block copolymer
W 815, 022; 25091, 498pdefra@68nyT 4@stitRed/&4m8i¢ And iphalid c@TBstechdiehe 3oAsrikrs/ 1. total amount of
Bkt i - f oam agent s ar esidigev substitytesthneraatio bloghs dnesitt black corblgmereieing in toef rargephfram 20 percent
pam Typi cal anti - foo@rretsgetivy reiohicing dhe tafpl|amewn eksaigrdiane Blagks in 58| Yagiepapolymer being in
ddi tional anti-f anPé%‘%gfsfr"m Hrreregptdo §@ pePanblaavaight: the AUTRSH Ateragp Mol ‘éﬁ'ﬂx’e'gfﬁ f said
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subst i t ut ed 28disHaeeCcor APRIe A {J;S’Q'G'Y%‘ oie) &t ot PesprPefbAEIRtoke. Thh Eemaindgy of the
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wei ght based UPQidmian Bio&iOdobly &R iof) B trardbm DRIkl cdpblymbl, QfikndiAA DIokkBlpoii6k MiatieGrotrRd
unsat ur at ed car bhawylysubstitQPgendtic adden falighBicCohidgated denp.edai@aidimdd Yloskedogbtymeérf halikg
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coval ent |inkages conprising a normal bl ock copolyner or a random bl ock
copol ymer, said nornmal block copolyner mage froma vinyl substituted
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mtwo to five polynmer blocks with at |east one pol yner bl oc
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i;stltut ed aromatic and aliphatic conjugat ed di ene nononers, the total

unt of sai d yjoRYdopSiyhs bid W88 AEARRId GuibkACkSdh® Sai d bl ock copol ymer
be ng in the rangeascggP iEdMoridodtRh.CENt to 70 'percent by weight and the total

unt. of said diene blocks in said block copolynmer being in the range of
fr m 30 per geniseloPa SéngdasifidheBiording WVBIhENGT clalr3e! 4 12D RershV SXP@RjuFHRIIRRMS Ads from 4

wel ght ofs sai do n@EdBdn ddn3Cltd enEah Yo morAhySsaibslitutearebaiatidhds Glomaep 02 YaBin daisNg
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ungat ur at’ed car boxylic reagent; arm—ﬁ'dﬁHFO UL cent by wei ght of (C
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e pol yner boackhe pardnb 160 b@asmt ardinBe RuMi Yaiint BF @&k viaf! stbstitdtod iafyrlatic is from 40
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rraliel c anhydride, acrylic acid, nethacrylic acid, [err] alkyl esters of

*h aci ds, and conbi nations thereof, andowherein the anmount of said (B)
un$aturat ed carboxylic reagent is fromO0.5 to 5 percent by weight.
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B 6. Use of a conposition according to any preceding claim wherein said
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adi cal initiator i pndgatdesstyenatpolymereblephof @3id giiphétigraonivgated Djene i spid gasiderh [bieck copolymer

eaction product; 1/ade from vinyl ayhefityiedcdromeptic rd Fishetie Fonivagsecotiane moppresss. #1g teidl lameyint of
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10, wherein said normal bl ock copol yner has or 25 t hree pol yner
pl ocks therein and wherein the total acid nunber of said reaction product

Bls from0.1 to 60.
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12 The process according to any one of claims 8 to 11, wherein s

unturated carbowl o Leagent 1 SaEshagelar 2oty o ool | HR&MIWHIII [l

maliei ¢ anhydride, mal eim de, nal eamc acid and mixtures of two or nore' of
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mat i ¢ bl dTkA reactios pioduchhaporking Biainy Fie whdtein Riofisaid Rh&iHs basgemof tof7 rcartwrigoms and
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500} 000; (B)’Ba’h y a°'?5’€?‘eﬁ°€ﬂ'%’fq *fh %a"n Satherein E?df' EPEB¥ ar"df’er%f A9 °°mp°“"d is
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radj cal |n|t|at or based upon the weight of said (A) bI ock .copol yner and

(B Jdnslgtk"}@at:ﬁq FRLARNhdirty b RO cidfs 16 -5, Qh%th@@zgnomt R4 &) Yrimary
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" conbi nat i Bns té1 {"é?)sl'd“icf ind ‘;J'E:SSH?EM %gﬂ 6?58()?0 a%:‘;"ﬁ?m
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B met hyl et hyl am nopr opyl am ne, 3- (N, N-di net hyl ami no) - pr

M (3-am nopropyl ) - nor phol i ne, 3-al- koxy-propyl-am ne having ﬂmmmﬂﬁ"z#m" IIII
('] wherein [err] has from1l to 18 carHpon285endsB1 and said a

i@ mi nat ed pol yether wherein said nis from5 to 25, and whereln sa|d m|s
;Mom 2 to 15. 35 19. A reaction product according to anyone of clains 16 -
. wherein the arfS@mdicgfinitawr it a(Eyenireeapim mPHethe Hh plasatiligesctnpodud i s

B ch that fromQ0.5 to 1.5 prinmary am ne rou s .exist for each tvvo carbon I

oups and for @facﬁea‘ﬁ ?PrF?f@'d 96?1 5"&1 ‘§ f ) Woierk ‘T'¥"ée‘§s P53 (3] unsaturates
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: _O{nh NI N-ij I rr}[e';]hlyl R\er rom?ﬁ)g@ t wher 8 81;;!1;8 tbtalgama:unt of said
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@ntracting State it da mglc 43 rceL an 0|

reaction product conpri si ng |nto a reactor (A a
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d\-/()genat ed ,} | Beahe RldRed a@EMAgyt%ﬁhe? anélﬁrhé"'l '39:1 Q%h@ﬂfnesafdhﬁﬂnaagwtcoﬂtﬁymer has two or
W 5% resi dual ol efyBl Golyhs Blobls Mekedlank WAL heaEIR-id WaABer lohGuidt 58N MHUTBSE +&Hh 0.1 to
ir bon-t o- car bon @gval ent |inkages, having a nunber average nol ecul ar

bi ght of from 10,000 to 500, 000 which is nmade froma vinyl substituted

B omat i ¢ and an4.alihpipadcess 6dfibg) ot @6 plécedity clyilh] ¢hord® pad YBYRUnsdtBatéd CedtsoRyic reagent is

ock copol yner haviected tranpadrylic keid; enefhadryticreid, Binaxtil acidiintaleicatid] @amtalkgirestelslobsuch acids,

B Vi nyl substi t utrestbicaanbydite, enaleimidea malegeis ecidarg rhiktarek ofdWo erl maudeftapy of these, and wherein
bnj ugat ed di ene, seid frieg radical énitidtonis bh oradniccRs(sidy erean orgatie adoriieori nyl so

bstituted aromatic and aliphatic conjugated di ene mononers, having 20 to

B percent by wei giHe PACASH acseidiag for iy cRiecariegeline whardle Rald AR cnstrates gEbosdie deagent is

' \wal ght al Pphat |’Ea"i£°oFﬂhM ide.cHhorpinetaid poniyeaies: dieig ds 15EPTeTe0Rh Rytagienep whesein Faiqd grongyvinyl

er cent by wei ght SB?St'$’§£ At et Q’do‘f"?fef"n?a@ fRgsadich Miatar 8 LprOY peforide o tbutyl
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hsed upon the yggsgr; sél ﬁeAl’ ck C &n r,?af ‘g)o

proce ccor ng o] p n can ausm ion 0 sald ock copolymers
.Sat urat ed car EOXaXE Eﬁd{ @ﬂdx i Hin'e r?? hamcalqe Rer ?é/
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ther of clal m 1 %1 g'em “Sher ei n sai d normal bl ock copol ymer has twp or -

ree polyner bl ocks therein and wherein the total acid nunber of said

eaction product is from0.1 to 60. 4. The procegs accord| any

receding claim wherein said (da unsat ur at 38 cari rg;éﬁ‘ s 15

3| ected fromacrylic acid, mit KAGHSFR,ALHACH e2c acid,

-] al kyl aesters of such acids, maleic _anhydrl de rral ei m de, mal eanic

id and m xtures of two or nore of any of these, and wherein said free

adi cal initiator whrelm i®frgaNitcs0) elicddtn clés ftiin @0 35) A Whareit BDisian kikyl adnBdiningSrom 1 to 18

he process accor ciamgn dtomany preceding claim wherein said (B) unsat ur at ed

arboxylic reagent_is 20 mal ei ¢ anhydri de; wherein said conjugated

i ene i s isopffefe e Ansezsdicerrding iohdsim 8 wherpin Rinoh gaid iffnHz dedbien i je &dcarbon atoms and
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30 or a conpound having only one prinmary am ne group th
process according to claim7, wherein said prinmary anm ne co ﬂ‘"ugluﬂ IEi””III
conpound is a conpound having the foERQI285p@B] or an am ne

polyet her, wherein R4 is hydrogen, or an aI kyI a cycl oaI kyI an arorratlc
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uch that from0.1 to 3.0 primary am ne .groups exi st for each two
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&) cinem al pha-beta ol efinisch unges~ttigten carboxylischen

@ bi s 20 C- Atonen ss ausschliellich der Carboxyl gruppe @m&m mr““l““‘

senge von 0,20 bis 20 Gew. -% bezogen auép gags st gew

ockcopol ymers (A) und des ungesattigten carboxyli schen Reakt anden (B)

#hd 0,01 bis 5 Gew.-% eines freie Radi kale bildenden Initiators (CQ),

B zogen auf das Gesawidhydes Bluckdabolyiess (B] und deyngesitiptes carpxyliachdn Beaktanden (B);

goesattigten carboxs SchuheniteRedilitkonzberet( B) ; al s

@ hmermttel additiv-Konzentrat. 40 2. Verwendung ei ner Zusammensetzung,

fassend ei nen 3HaYRswardungzsingt @sﬁm@?ﬂﬁ@t@"ﬂf@hrﬁ"ﬁm&gHrﬁdefr%’/|W§Rﬂb§?s-k°t‘léﬂ'ef\§r9§" éibiscl0 C-
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pricede s®l on PRI lﬁ’é‘l"b%?ﬂﬁlﬁée Gé@'%@i’@%@éﬁ"ﬁﬁ‘h@ precedent es, dans |equel
ledit rb6actif carbo i de_ nal
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| equel ledit ”ﬁhﬁ 3 lLrﬂu holine

styrene et, dang, ] SQED L E0L T y fsu.cul ﬁ56 tﬁ aae@ I&ﬁélle Doy

de; benzoyl'e Ouadoﬁe?t% 3@%; edi Liérbﬁ‘n@par@me mepBéHSPngél REt PBst |db'@‘§ 25, et dans

quel conque’ des,eﬁgé(%aﬁihceagdmmor c6dent es, dans | equel on provoque la to

sci ssion desdits copol yneres s6quencds (A) et dudit r6actif carboxylique

i nsat ure ( B)110a8 prodstisBep Orst dublcshaitf dsasvenditations mey gjidensnequalita Guentit® ldeMeempdsé

Uni procedé pourentetmddt ecdntiie Wimalis (E) eftrteld gué¢ del@.5 ROECYroupas eaisd printaira existere pour &
utilise dans unmqesfoEodkuk igooped’ catiohiyte @ mMourchanue Gtoape: anhydeiderddditrpyeiuiti de practibuli(®)

de | a r6act i ondéheumu ddsbivantiet dabs shied FrditeDyminfepringiry (F) et dhaisie parmé | N-dlrdimétye] . dn- .

| une quel conqewpehediamieg énii3cntinopey inorhaine et 'ElH‘e%'erGS‘BY'ﬂéﬁf%?'}?a'ﬁ'!“"ﬁne :

am ne pr|ma|re (E), ,dans lequel ladite ann rlrra e renfernant

es| de' |" it bAERGtrRRde pressaion & "rﬁd v P o ifEa e 1%

primaire. & L&% ?{b’ﬁ’g@ d§@f°6Ht JerS3cEPHY 0‘1'??5? q”°8°é'ﬁ'ée‘f L d'CFE’Bﬂ 1, avec

cofpos6 r enf er HEHRY i ne primaire est un 20 conpose ayant | a

fofmul e R4-NH2 ou un pol yether se term nant par une am ne, dans |laquelle R4

es§ de |' hydrogbne, ou bien un conpos6 al kyl e, cycloal kyl e, aromati que ou

bi §n une combi nai son de ceux-ci ayant de ¥ a 25 atones de carbone, ou bien

| e§dits conpos6s al kyl e, cycloal kyl e, aromati que, ou bi en des conbi nai sons

degl ceux-ci renfermant au noins un groupo am no secondaire ou tertiaire ;
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| esdits conposes al kyle, cycl oal kyle, aromati que, ou bien des
de ceux-ci, renfermant au-25- noi NS une partie het 6roat Om!"ﬁmwmflllln”"’
| esdits conposes al kyle, cycloal kyle, aromati que ou des conbi nals

ceux-ci renfermant au noins du sul FBO028680%B&n au noins une |iaison oxy, et

dans | equel Iedlt polyether se ternlnant par une anlne possede | a formule:

sCH3 CH2CHPQ a
est de O 35(2"2 r t lgePrF%?r rlrf:gztsgl:‘;ggs;; {anug compI Nar?t Fénigﬁcgun% c!ugntl%
al kyl e 35 P f P ?ch] %g&e n|c s Aeprisg roce 'Sel on

la revendi caft 8iF°E® AN Ra-NH2 a de 1 a7 atones de
carbone et dans | equel | a quantlte dudlt conposG renfermant une am ne
primaire (E) est tello que de 0,1 a 3,0 groupes am nes prinmaires existent
pour a chaque fois deux groupes carbonyle et pour chaque groupe 40
anhydride dudit produit de reaction dépourvu de solvant (D). 10. Le procede
sePQn la revendi cation 8, dans |lequel ledit conpose renfermant une am ne
primaire est choisi parm |'ammoniac, |a nethylam ne, |'6thylanmine, |a
"~ butyl am ne, |a 2-nethoxyet hyl am ne, Ia 3- ‘nBt hyl et'hyl am nopr opyl am ne, | a
- 3-(N, N-di et hyl am no) - propyl am ne, la N-(3-am nopropyl)-norpholine, 45
une 3-al koxy-propyl anmine ayant |a formul e R5-O CH2CH2CH2-.NH2 dans llaquel | e
"Rs a de 1 a 18 atones de carbone, et |edit polyether ternine par une am ne:
dans leeuel ledit n est de 5 a 25, et dans loquel ledit mest de 2 a 15.
11. Le procede selon |'une quel conque des revendi cations 7 a 9, dans. | equel
- la quantite dudit conpose 50 renfermant une amne prinmaire (E) est
telle quo de 0,5 a 1,5 groupes anm ne prinmaire existent pour a chaque foi.s
deqv,groupes carbonyl e et pour chaque groupe anhydride dudit produit de
‘reacti of® (D) depourvu de -solvant et dans lequel ladite amne prinmaire (E)
~est choisie parm |a N- N- di-net hyl -1, 3- propanedi anine, |a
~ N-(3-ani nopropyl ) norpholine, et la N 6thyl-N nmethyl-1,3-propanedi ani ne. 55
- 12, Un procede pour la preparation d' un -concentre d'addition pour
_ |U§LIfI§§t conpor t ant Ie n6l ange de 1% a 4% en poids du produit de
réaction du proc6de de 'une quel conque des revendications 1 a 11, avec une
“huile diluante. 33 1 vl rils 1212271 """ I"*1! EP 0 285 609 B1 13.
Un proced6 pour |a preparation d une conposition lubrifiante conportant |le
n6l ange d' une quantitd prepond6rante d' une huile de viscositd lubrifiante
~avec uneequantit6 plus faible du produit de |a r6action du procdd6 de |une
. quel conque des revendications 1 .1 1. 5 10 15 20 25 30 35 40 45 50 55 34
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