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di spersants in ol eagi nous conpositions and generally exhibit substantially
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i nvent®on. EP 0 400 871 Bl Et hyl ene areé=Alpha-Od ef in Copol yner The

et hyl ene and al pha-ol efin copol yners de&imqﬂbas (i) hereinafore are

copol yners of ethylene wigh at | east one r al pha-ol efin conprised of
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The instant copolyners are segnented copol yners of ethylene and at | east
one ot her al pha-olef in nono- ner wherein the copolyner's chain contains at
| east one crystallizable segnment &Poabhgtd@ie nononer units, as will be nore
conpl etely described below, and at |east one low crystallinity
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preferred ¥ 'ﬁ °n‘th an: the M segnment |s | ocated near the cent er of the
copol ymer chain and only one Msegnent is in the chain. As wll be shown

bel ow, copol yners of the s%ructure herr] (1v) 30 (whgerein M, M and T
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sterically stabilize agai nst association. 35 The M segnents of the
copolyners of this invention conprise ethylene and can al so conprise at

| east one ot her al pha-olef In, e.g., containing 3 to 18 carbon atons. The T
serpents conprise ethylene and at | east one other al pha-olef In, e.qg.,
alpha olef Ins containing 3 to 18 carbon atons. The Mand T segnents can




conprise other polynerizable nononers, e.g., non-conjugated di enes or
cyclic nono-olef ins. Since the present Invention |Is considered to be npst
preferred in the context of ethyl eeropocgsyBene (EPM 40 copolyners it will
be described in detail in the context of EPM Copolyner (i)(a) In
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15 (b) the reaction mxture is essentially free of chain

transfer' agents, and (c) the polyner chains are essentially all initiated

si mul t aneously, which is at the sERO040DAM Blor a batch reactor or at the

sane point along the length of the tube for a tubular reactor. To prepare

copol ymer st ¢didifstdyStemeltb ba 0sbd bl dalryiRdPSUY Srode8sdd in d2EdrdaReddith Xhe prédeR IREREEMay be

copol yner zebletdatalysts, whicR ey @picalidifiélides onal sol vent and reactants (e.g., at
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pol yneri z&&bleon | n a batch reactor, or to selected stages of stirred

react ors i n Eepiefegred ¢atalysispsiem io bladigingrproceeses (nascovdande wilkethi eressntisdention comprises

descr i bed)hydresafbon-splubleeyanadiym-compoued is whith thiy vanadiyny eatentein 3 to-foand we prgarjotaluminum

necessar y ceraposerhiwithiaenrevisathajtheeatalystyields essentialyopeactivercatalyst speipeas deferihed ebaveihe
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essent %l I"g!°g8" pol ymer chains are ini- tiated sinultaneously. 25
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carri ed oﬂﬁ‘l’e'(' equid®8t | east one mix-free reactor, (b) using a catal yst

system that produces essentially one active catal yst species, (c) using at

| east e reaction mxture Which is essentially tflansfer agent-free, and

(d) in such a manner and under. conditions sufficient to initiate

propagati on of essentially 29xIS®Ysex chains 30 si nul t aneously. Since

the tubular reactor is the preferred reactor systemfor carrying out

pol yrer i zat i oMgere =83@8¢ Baacwdrogetonn ©dealinr esent i nvention, the fol | owi ng

i|lusteative JScri ptions are drawn to that system but will apply to other
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reactor syste ( °)¥Ni_ll readi | ccur to the artisan.havin efit of
the present dioeh %_Alfr'ea.c"tY'r?c"S?”ﬁ%P'ﬁ"é'i’ hy %B\aXIﬁQSPT ?'g{'?ug?qu" e%é%‘%'g‘:é °srj@“i‘a‘rﬁ(aﬂ
accordance w ‘;ﬁ §n "'ﬁ nt invention, use is preferably made 35 of at
| east one tubypg, Agé%c of® Thus, in its sinplest form such a process woul d
meke ufe of byhedxShiggs:€, reactor. However, as would readily occur to the
artisan havi n@(d;clggo};ye,qa;t})fcuqf,dthe present disclosure, a series of reactors
coul d be usedwei,hb, nul tiple nononer feed to vary intranol ecul ar conposition
as described habews2-3] Be Levases édphbis of Mbkingh@drécatbah-yoiibleldSrRlexe Owith VOILLEuEh as tet-
al pha- 9| efratiyrofaap,@- etyl-trdtgarofarap araf dimutie| BtidigsC andale didatbonyl ihyiereis dadveditodt a di-
proper 'l ezavoryhcompound nphestomuanal di spersity and MAD. The catal yst utilized
in practicing proc- 40 esses in accordance with the present invention
shoul d be such as to yield essenti I_l:y QN _&ctive catal yst spe- cies in the
reaction m xture. Mre specificall ? ol B s%o d yield one primary active
catal ygs species which provides for gubstgntially all of the polynerization
reaction. Additional active catal yst species could provide as much as 35%
(wei ght) of fhe@mlie{B kbdve athhich Bindl@Kedany or diffepant) preferdbly repessontdd Cf BI1C ot
10% or | es phéxic, alibyeliced promyticeiydrochibds raditdl @uck as &Ryl (E3), phgnyl lsdprapd, ibitd, BEpeIs h-Bdtyl, I-
shoul d pr muiytlebutyd hexat, cyclebexyl, dalyf/naphthiihaic. Rogrefbralilpepiesan®an pikybeahe dieglent prieal of45
f er abl yo f de 6 cerboheiagt, -G G.He rebeo)f Nonfihitng diustatite ekamplel pffdrmala (1atamipgeits arp@oadys
cont ri but dehatidgs.tatkexyhelidparendi akaxide such as VEE VOSEOBY) wheredu Tibylgand SIO(R -Hile The
bel ow desd?qsbéﬁeff%dmgméemﬁ%?dﬁGWMCYQ%' MIUMPRHEARY yst according to the
num ber of ArAPYneted. e gaeatalystiznreferablyqiganerpiyniaum sogpoyndn terms et chemicalfopmag) y st
accor di ng these coreropndRsRYd Reras Bollewsy, e cat al yst species are within the skill of
the art® as evidenced by an article entitled "Ethyl ene-Propyl ene Copol yners.
Reactivity Ratios, Eval- 50 uation and Significance ", C. Cozewith and G
Ver Strate, Macronol ecul es,alR,,482 (1971). AI(OR)RY,scl osed by the authors
that copolymers made in a %zﬂt bgl’JOUS flow sgixiedhyggactor should have an
MAD chggacterized by M| M= Znd’a narrow I nfer-CD vhen one active catal yst
species is present. By a cAMR/BChati on of f#HB2fonation and gel perneation
chromat ography (GPC) it is mheyeighat for siapde active species catalysts
the conpositions of the fr 'Crins vary no nore than 3% about the average
and the MAD (wei ght- 55 t'0 number - average ratio) for these sanples
appr oaehesw2. Ag%"d. S, trhsi S hIy tga r ¢ ar a tetgiestidi al/ . fd bout’yé%sptgot eis
scered Ot B B e e e
e ot hgl asgf‘ &1, o ALyY,eL S gave Topolyirer “wrth “an I'nter- greater
than 10% about the avefage Andmtl ti-modal MAD often with MN M greater
than 10. These other catalysts are deegpd to have nore than one active
species. 12 EP 0 400 871 Bl Catal yst systens to be used in carrying out
processes in accordance with the present invention may be Ziegler
catal ysts, which may typically include: (a) a conmpound of a transition
netal, i.e., a nmetal of Goups I-B, II1-B, 1VB, VB, VIB, VIIB and Vill of
the Periodic Table, and (b) an organonetal conpound of a netal of G oups
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hydr ocar bon- sol ubl e vanadi um conpound I n which the vanadi umvalence is 3 to
5 and an organo-al um num conpound, with the proviso that the catal yst
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Polymerizations in accordance with the present invention should be conducted in such a manner and under
45 conditions sufficient to initiate propagation of essentially all copolymer chains simuitaneously. This can be ac-
complished by utilizing the process steps and conditions described below.

The catalyst components are preferably premixed, that is, reacted to form active catalyst outside of the
reactor, to ensure rapid chain initiation. Aging of the premixed catalyst system, that is, the time spent by the
catalyst components (e.g., vanadium compound and organo-aluminum) in each other’s presence outside of

s the reactor, should preferably be kept within limits. If not aged for a sufficient period of time, the components
will not have reacted with each other sufficiently to yield an adequate quantity of active catalyst species, with
the result of nonsimultaneous chain initiation. Also, it is known that the activity of the catalyst species will de-
crease with time so that the aging must be kept below a maximum limit. It is believed that the minimum aging
period, depending on such factors as concentration of catalyst components, temperature and mixing equip-

§5 ment, could be as low as about 0.1 second. The preferred minimum aging period is about 0.5 second, while
the most preferred minimum aging period is about 1 second. While the maximum aging period could be higher,
for the preferred vanadium/organc-aluminum catalyst system the preferred maximum is about 200 seconds.
Amore preferred maximum is about 100 seconds. The most preferred maximum aging period is about 50 sec-
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nor e pr‘%- 3 10112, Hny mdst prefepably bkt S (e. d._.l“EEtog)’ Aikrdgel QOES in GHd rﬁﬂléchle bredeSartiiries Yhay be
carri ed oultydrbeartytaniireastmay p@hydvocarisv anhiyes dhcludingxsher grouph,@igaidioxyedroups alRbxy gloaps) 6
ti mes t he dwidefgrdupd, aitrites, imikdazolfne geupsaahd thellike. Hydraxpéninesadth 1 to® hydeaxy tiloaps, preferably

t enper at ur o 3 hysrosygrolips are gartiuiarijpusefub Pdferred dmifes a@alifBaticrsaturdted 8mibéssifciuding thoke

per oxi dg) <thegenesl formud00C. and one hour at 1700C., etc. 20 In the
grafting process, usually the copol ynersolution isfirst heated to grafting
tenperature and thereafter said grafting material such as unsaturated
carboxylic acid material and initiator are added with agitation, al- though
t hey coul d have been added prior to heating. Wen the reaction is conplete,
the exé®ess grafting ma- terial can be elimnated by an inert gas purge,
e.g. nitrogen sparging. Preferably the grafting material such as carboxylic
acid material that |Is added is kept below Its solubility limt In the

pol ymer solution, e.g. bel ow about 25 1 w. % preferably below 0.4 wt. %
or less, of free nuleic anhydride basegyon the total weight of

pol ymer - sol vent solution, e.g. ethylene copolymer mneral |ubricating oil
solution. Continuous or periodic addition of the grafting material such as
carboxylic acid nmaterial along with an appropriate portion of Initiator,
during the course of the reaction, can be utilized to nmaintain the grafting
materl al such as carboxyl [ c aC| d materl aI bel ow |ts sol ub| I [ ty i mts

o . I Y o Y T M



35 the course of the reaction and mnim zing the presence of dispersed,
but undi ssolved acid, e.g. the maleic anhydride. The undi ssol ved acid

mat eri al appears to have an i ncred®ddt008Md®Incy to react to formoil
insoluble materials as opposed to dissolved acid material. The split
between grafted oil and grafted polyner nmay be neasured enpirically from
the infrared analﬁéafs% th roduct di alfyzed into ol and pol yner
fractions. The graf |°§‘% sPer&biey sTATTNedCy) stmeNrR neral | ubri cati ng
oi | which need not e rem)ved ﬁter the graft- 40 gRstep but can be used
as thessolvent In the subsequent reactio { the gra tRbol yner with the
pol yam ne or polyol and as a solvent for the end product to formthe

| ubricating additive cdiddntrate. The sol ution grafting stgmxmhen carried
out in the presence of a high tenperature deconposabl e peroxi de can be

acconpl i sQRgleiNR IR R indRd iRdbbbridbnthy) SIS RRAFbi 813 oflup EdnGisthh SFnfrdBRE, B dJerbigitul ar
wei ght ¥ Obr Hrdhenealchid AYEradiQR! Gt61C BikdXP CYIBRL alkyldhb fadieald) oazmyad&amnaawas
opposed t exdidhigl Bnd 5 WTS] shiviiinfio CNAEC MKyleredaidals B G widhdi Y daﬁ?ﬂﬂmdnaﬂyﬁ:ompm amoiety

degr adat i etthd formparently form free radi cal reactive sites. Measurenent of
nol ecul ar wei ghts and degra- dation can be eval uated by determ nation of
the thj.ckening efficien (T.E.) of te polynmer as will later be de-

ScCri bed The anmount of g‘Et@HﬂgsnﬁNeﬁat—such as carhegwytic acid material
used in the grafting reaCtion is an arqunt which is effectlve to provide a
grafted et hyl ene copol yner which upgpn further reaction with the am do-am ne
50 as described hereinafter provides a material exhibiting the properties
of a nl t wheteis Ri i9 BsdefinddaBo®] drid whéreif ¥ ahdd’ c4iV LR\LRY samd @t 4 diftéent RiMiber SRGG 2ftd g al | y
a Vi SCOSi pipferabli o 4; Bt taney eatlibs (he s&vedr diffei@htiand/are nimbers of fonT(Etb @0, ipaeferdbly 2ite17)

bot h V. | . andmasonrefergblpateiutchi ts Pavith the@yovise thpiethd suesof { amd & s not graetsr Hhaw 5. To assure a
conmposi t i éadlle raactian, § is preforredtthat Ralky, RBUIst s’ Wanddtbeisgectdidfireamanper sufficignt eratide thapon
reacti on etmpopngs gfFefrouas lieanthfilvdth @p&dlpel lgastone njimany ertsecondsiryjamieendreup, preferably at

ol eagi #oulparbyargmpnyiotsecendary Bnine sroupk.Fihis canche achieyedhyeselpiting atirgstanegfesid B,R:
proper t i e RGHPHPP b9 bepydragap ar by jefling tin Barmylp ik bejakigastene wherR"cip Her whea the IV mgllye

of car boxPeessera secengany aminp gwoup [The,wostateferred amp thecabove;farmyigs amprRseniadi Y h i s
effective ?%ﬁr"bﬂ?f’ a%ntaép aé}eaqt{v@dmréfrhwlgﬁ@o%ﬂraﬂ%; one arg preferably at least three, sec-

et hyl ene- on- ofssu cor QOX C? Iarrat e ne Léla inopropane.

et hyl effe- i EYPERES +'f§iritolr e%‘e C TS o ri"ésv e de odtigbal 3 "V"srrég
e ot S e et R

EP 0 400 %Ynl IESN1dR -hﬁ“ﬂi’&@ﬂﬁ 3%9 %errg 3-6&1 Fopﬂanlm; Fi[or%'ﬁf:tlai) Proahe dl@aSt
0.5, apd WeCtidhfh methaset (THAM)! B oprBRshdI&MindY @5t RGE D @letharol Bhias;t ed

MDi eti €S RioRsEdt aRFHi-taliw BRRes? WA GBrpRIRGISUCHTEY RE3AnAkopkByIEHBiphSIRE TER nixbes
nol e of etheyoene copol ynmer backbone shoul d preferably not exceed 10,

preferably 7othsrdsammnamingdompainadihduds:.alidytlie tiaiminesdnthyas 14hidarsinaiettyr cyalohdxere, and
nol es, of heeraéytigohitogenebnpaingsrsechaas imigezolines) brel Noémindalkylpiparezies ptihy geperalferokiaone
is at ® (Meast 0.6, preferably at least 0.8, and nore preferably at | east
1. Preferably, the maxi num average nunber of grafted noieties grafted to or
present per nole of ethyl ene cgpol yner backbo_n,e shoul d generally not exceed
10, preferably 7, and nore pre erabh% H Thus, | for exanple, a nole of
grafted et hyfrene copol y , €. /et y- fene-py opy_ane substit ed succinic
anhydrfde mﬁmarm% N copol yrrea bagkba V\é - lene-
propyl ene b bone havt an ayer_qge nunber no| ecul 3} t of 50, 000
contains grafted to said back-{10°_bone &n avefage nunber of sucmgnic
anhydri de noi eties of frofio. sleo SB2- ‘Efi‘zfera.b.h’g/zfromo 6 to 10. Typically,
fromO0g2 to about 12, preferabl fromO 4 to about 6 noles of said
car boxyl i ¥hefein g1 #7iPe AP Af1e same o endare eapiinfegare efdiomjde 4.A5H B1. B and Mhdre e
copol yner SER&Y' Efﬂmmrﬂd? ﬁ"ﬁPF '“‘?QG'F ffam blp 3t Me- "E‘t“ﬂ??’@ﬁé’escﬁﬁ!ﬂh;?m‘les peudepery  h
t he car bowg’)‘: 5€t° t(%? ethv'ép' ’az'"ﬁa‘?‘él c anh r| de g roduce a grafted
hyle

et hyl ene co 'YWI% am I o 8 ¢ ! ne rc;:ui:?sr
) dF e or e wrth amrﬁ n@aa%vfﬁ' ich rﬁn%gyt?ag o ure

anhydrﬁde

cont ai ns gdel GG oabh ?% 4, forrin ubh ;SJPJ:%;@ arlene
substi tut %eﬁ”&@ldﬂbﬁt ?Ipne"b'a ifid 41 |s9|fterid9‘g£r Q(Eoﬁ @ﬁr

and unreacted grafting ma- e I al . ﬂnreac

et hyl ene copol ynmer is typlcally not reﬁnved frontthe reactlon product

m xture, and the reaction product m xture, generally stripped of any
unreacted grafting material, is util- ized as is or Is enployed for further
reaction with the am ne as descri bed hereinafter. 20 Characteri zation
of the average nunber of noles of grafting material such as carboxylic acid
materi al , e.g., nalelc anhydrlde mhlch have reacted per nDIe of etherne

b . .




The grafted, preferably acid material grafted, ethylene copolyner is
reacted wwth a polyam ne or polyol to formthe nitrogen or ester containing
grafted et hyl ene copol yners of theEPA49fit Bfnventi on. When the grafted

et hyl ene copolyner is reacted with a polyam ne the resultant product is a
ni trogen combainds dveraglighbbirtoltodrtnliisgedARmS Per moRELR &Yd B ilabld BstnrirdidilPandbivass réﬁues
descri bed slroascPolyaninedtyi"Bliyatuitie 60" CDEPPIlyame &-10006E.1 on product of at | east
one ani ne anbisefulamihesaiso ifdmde poibayaiiidng bayiniab buth dhadelf db RFmgsPound of

formula R2 R3 X 40 R -C-C-C-Y
whereirf X i s sulfur or oxygen, Y is -COR4, -SR4 or -NR4( R5), and R, R2,
R3, R4 and R5 are theﬂ-l{a-nﬂ-adkyduﬁ&e-r-e-m-ﬂ ﬂenv £/ substltut ed or
unsubstituted hydrocarbyl. The pol yam nes usef ul In tRis I'nvention conprise

pol yam nes, nost preferably pol yal kyl ene pol yami n®s, 45 of 2 to 60,

pr ef er abl yWhBretnOhaéQvélﬁe@ab&tifa789a¢préf€}£W1OQ@:§§99rm atoms and 1 to 12,
prefera‘bly 2 to 12, nore preferably 3 to 12, and nost preferably at | east 5
(e.g., 5to 9 nitrogen atons in the nol ecul e. These ani nes may be

hydrocar byl am nes Rr{-raljkylenéyeosaikhyena-~am] ncl uding other groups,

e. g, hydroxy groups, al koxy groups, am de grgups nitril ? | m dazol i ne
groups,s and the |ike. Hydroxy amnes with 1 to 6 hydroxy g“)ups preferably

| to 3 hyGingneYn"Gaoh Psuettt ¢t with el didvisién HREhY bum el fhe s %ol 966 i pref rabl
al i phati ¢ reass 3! £i¥d RYH gafvalent satata E{tﬂocL Sh&dicaPof uft teL Qé?‘boqgﬁ 5@ e i h 55
20 EP Qf sLostinntd oithe Rghdupis reprdébrteby ¥hé altlé bf "a", which is a numberof e al
(1) groups in either formula (V1) or (Vil) may be straight or branched chains conthinilg 2’&9?"3%8 BreBrabl 2 to
and R''20 ardeatbodggresident |y sel ected fromthe group consisting of hydrogen
CO to C25 st Thmipgldxyatkylebs poiyeinines of toerhutasaVikat(vin aisbve; pleferabiepoljoryaikidnedideiey afd? t O
Cs al kyl errelyexyalkytene wiami@, may hélevérggbmmiegularveigiats @ahding frem00 ta gd00 ahdrefétstily flioh t O
C12 al kyl #89'80a07The prefegediolyiyalimene pallioryalkgeneapigamidee ingide the polyagethytenel aridipoipal | y
conpr i se 2xypripdene digminep andithe palMoxypropylene-triamines having average molecufar @bight3 ranging fidm

25 200 to 200G The\polyoxyalisipne polygmings gre Fommescialiy, avglisbleadimahe\obtainedh for eample n s
and s' car?_' }gg“t"ﬂf ’%?5 'ﬁ‘fa' %P“HPF’?YF '8¢ uiler theiFade pamst"JeffaminesD-239, D54007-8908 2a2009, 2

to 4; and 't e sane or dlfferent and are nunbers of fromO
to 10, prefepa 'PY T"Pe ” u H? "béﬂo‘d{sfa'f’@"’)‘“wﬁ h the

rovi sa. t ft ipe, Whe ?g atc ip tlc gen:%oyad Preci | e
Peact | gon Q{%Ld ﬁJ dln ﬂl do .e n a rdl}y gw:t or, i? oY @eYPe g
in a : ( ﬂ OVI ffo ul (:dow otﬁ?ltcﬁ'g’ o2y °"Y—18'PH§T §')I oft ?AW agrylate-

wi th typl Cal +h\é aﬁna b@l@%thylgﬁ]&ll .Edsél‘é\%% Bdm %%leq 'S i fventisht 5 ol oy at
25 -| east rﬂeﬁﬁerﬁélédiﬁﬂ%mﬂfsfgﬁﬁ&ﬁﬂ ﬁﬂof%lﬂﬁd'?@eté?d’t aﬁﬁ;ﬁhhtﬁm@a stfltlﬁﬁg aub

sel ectssng at | east one of said groups to y rogen or by
letting t in Formula Il be at Ieast one Wnen R', is Hor Wnen the 1V

noi ety possesses a secondary amgzanoaroyp. The most preferred am ne of the
above formul as are representediby Kornmigla Il1l and contain at |east two
primary amne groups and gl legst, @ne, cand preferal?i at | east three, sec-
ondar y#am ne groups. 30 Non-limting exarrpl es sui tabl e am ne

conmpounds whireih XiSutfut ordxfied Vid1ORE, AR5 PRE QP
1, 4- di an R Adfgenlor @atistitated mhﬁﬁtﬁmrd m&%‘ 51 g ng ;kmﬁﬁgz; TS Erepe T oiterent
di et hyl ene twheniR, IR, R3,1R* brd by hiRifRarbyk, t Nede grBllpB 8an chrfidrib N¥ced Qﬁmlﬁ?}r Qﬁark _
pol ypr %py loeketerayaiinadhich bt beasbslitutdd Wit §rgdps Wickl b BubaRintially inérito npedaw eRiWRite! | @-
m ne; - feact®npixbyerinder egnditisrisasiected for plepdratibma thia yinidd-aminél SudhiBlbIRPENDGIUPEinclude
N, N-di - ( ZhWXM-d"el'm)ﬁ 9. G4tRhy:IBnSH@Ndalkyithio)#hen one or more of R! through RS are alkyl, such alkyl
N, N- di (2- [G5pHRrsceRy b $ispight ot branghedyhgin.cand witl igeneratiecon@indroid o200 migne ueyaihy! feani 11810,
N- dodecy| 2nd Peefesabiyieomd te, parbop@toms. Husteativetof sugh dikythravms/arernétinl,athyinmonyt, butyh eentyl,
(THAM) 50 dihe¥b arb 8¥¥h| nonyrideryl, dagpayt Hideryl) hexprlersb octadeicyd ariddhedike. A¥iemene onmore of R1d -
and tri-t é’f’?"@ a?FF ﬂ'é"s‘“e AMiOFRYP ¥l spnersily eonlgindrom G tagtd carbon atoms (e.g., phenyl, naphthyl).
N (3-am no F R Em"gaﬁaafﬁﬁ'ﬂrwrté%a'kqﬁxésreww'll qenerelly contait fram aborit i & 20
conmpounds fﬁd}' e ' a" P f’? W\" Afaen %ﬂeh"hagatre °f¢“ﬁ‘i Jkary| MF’H%W) m-ethyl-
ly c%

cycl ohexarﬁ E&’g Jpg? Etr&a’%{@" Wﬂaﬂa@@:tg?rg%::and
m nBal Ky, 12@&3‘3& ﬁ Qgﬁu p(?; rogn El%zrbon atoms. Examples &Wh m groups are benzyl,

o-ethylbenzyl, and 4-|sobutylbenzyl When one or more of R* and RS are cycloalkyl, the cycloalkyl group will
generally contain from-3 to 12 carbon atoms, and preferably from 3 to 6 carbon atoms. lllustrative of such cy-

22



45 H H (CH2) N N (CH2)
-NH7 LI CH2-CH2 n2 50 wherein pi and P2 are the sane or
different and are each integers oféPiordod871Bio 4, and nl, n2 and n3 are the
same or different and are each integers of from1l to 3. Non-limting

exanpl es QfxaII@thlp@ﬁFb Qﬁ:ﬁpﬂoﬁy{: leptebButd - dySdhexyl @%@M}I dnditydidddabdy Rinen ane or more of R’

N- (2- am ngedubly Re) ardteRPdeaiit, R he@foBycli srcelr oy cofdistd aae&nﬂaﬁvndammgeat RESTBRHAGIS
may advanb@ge inénbelRen Midibne bre noRfiAGEHrdN aRME isPEPRGESY okydBn & itro§n CEIINDISKLS

al kyl ene auth Retérodytlié @lougssard frg), pyesngll pyaidil, Piber@i, didksig, YeeahybbRryl, py&dinyind 0,8-okdd

al kyl eme dmfhal i de (such as ethyl ene dichloride or propylene dichloride)

W t h anmoni dhe sibhactietaretiwiehitally unsateratederpiogylateornpeunds epfplopddibgieis havediva follesingther ei n
pai rs of miler ogens are joined by al kyl ene groups, form ng such conpounds as
diethylene tria- mne, triethylenetetramne, tetraethylene pentam ne and

| someri c piperazines. Low costzpolyg(ethyl ene am nes) 21 EP 0 400 871 BI
conpou¥ids averaging about 5 t§ 7 Ritr gen at ons per m)l ecul e are avail abl e
comercially under trade gages sugh_a -Pg hyam? I'frl "Pol yam ne 400", "Dow
Pol yami ne E-1 00", etc. Useful am nes al so i ncl tde p?)l yoxyal kyl ene

pol yam newhaeitR?, RS R, laobR* apd thé SeinefoDdiffarbra @nd doe hydrogen or substituted or unsubstituted hydro-

NHS- - - a] L karbyGes- detihedyabevaciixatpléd df Such elphajbate-ethyrerticatly unsanaterbcadsbxytstzoaotmp@intsof 70
and pr ef efoatiiaVIil&e aanylig &sid, mettiadRyic aci, thyinethy, efhylJsaprdpyl] netrutyl, and-isabity? dstems of acrylic a
(M) 15 whamskresthagtylidatids.2-bateneieacis, 2-hexerpiclaBidy\R-tideenditcacids ométhyl-henténaic atithéd-maim
of - al |t hthyirg-kutengic aigid FroBenyb2-mropeneiel agic, Sfcraichbivl2-butennic @cid. @-mashyi-grhwjerici agid,g2-

pol yval enProp2-niopenels awar%erawb@rheme&m asid) 2. pfimefhyi-Ruternic acid A ryploherdrAenetined-ei n
t he nugbePe"E?F‘°'§E|%?1Pf°lH%'}?t°§°'6ﬁ“°EW "ieg‘y'r"jﬁl’tﬁ‘t Y5 &=ProeaioR "PH‘éS' 2 bupejeatey

"a”, whi cRiZh pra e o For 2 vt o ey s -pr-
for il ( i &3%@ L omony 2 lm%spv'%P s i Gr?Pa?ﬂ?F‘ﬂga“%"‘Po 7
"o o1 i o By QoI IR o AEH APB bSUERAL MATRRRR ©

formul as &M’é pre era yoxya I'am nes an

pol yox3gal ne tr| am nes, may have average nol ecul ar weights ranging from
200 to 4000 and preferably from 400 to 2000. The preferred pol yoxyal kyl ene
pol yoxyal kyl ene pol yam nes i ncl 5 Ehe pol yoxyet hyl ene and pol y-

oxypropyl ene di am nes and the ?ol yBXypPopyl ene triam nes having average

nol ecul ar wei ghts rangi ng fgomi25 lzoolto 2000. The pol yoxyal kyl ene

pol yant’nes are cormerci aI | ¢ av&i Fabl 8 Gna $BY bel(BEX ai ned, for exarrpl e,

D 230, b MpRREREs6A %%ga% Rl avsé% g & betﬂ&emo%qgsubséf ffles

present i Hl\ﬂﬁr*ér Ret?t{' te 3 roﬂy e. phe-

pol yamne Mé}é‘ép foktiar Ha%le th 1% én‘éate, Illngrca;ibeé &5&9&@4 bédecyRt C-
can be e R.X&éjz-laé&no .c%lo E{mh dreabtd 23dHAA ﬁ’-z‘B teriod Q' Méthyihérébpi é&iﬁnyﬂﬁ%ﬁbbé-
doubl e boRshtel AdthAReidaptd/d-5HBpetbate) mbAYImERSaEE-Rethjh2-pFoBEaE and EHe AkED (

t he acryl at erhb yipea, stdRpyenall undaukBdl carbdxyarfie whbﬁunamdobémﬁrnbawhe PNoMAg
(-C(S)-) ekmiide thioacrylate- type conmpound of formula 1. The al pha, beta
et hyl emi cal | y unsat urated conpounds enployed in this invention conprise at
| east one menber selected fromthe group consisting of al pha, beta

ethyl enical |y unsaturated conpdungd o the formula: 35 R2 R3 X | I 1 01
-CcC-C-C -Y | QI)%,herelnXIs sulfur or oxygen, Y is
-OR4, -SR4, or -NR4(RS), Rhd @l= &2- 83- RA%qrd)R ?athe sanme or
differ®nt and are hydrogen or substituted or unsubstl ut ed hydrocarbyl .
When RI, RBereiRR!, RBARIIRB5d R ate thy sin@adibiarbnt aikd Hesiey d@Eshlop Substued dd Disubsbitited hicy | |
cycl oal ky ldrocayy bs detihddabiyvie, Examplbsof lalpHe beta-sthyi@ticallyomyatirated cavtiokyathidesdsf fdpmula X
substi t ut e 2Autdnargide 2ihexenrnidd) 2aieeenguits Banethykd-heptenangide; 3-4methgirgybutspamide Siphe-of
the regct indi2-piprnanide, 3:egiohexyriuiendnydes 2-owtheicd-tutenamide, 3roeqppir2eropemamidet Zrisopro-

am do- am Rg-2-hexanpmide, [2:3-dimel by 2-buteramids, 8-aysloheiw- Z‘lgdl%k -pentdnainidelcN-(nethy] 2-bulgha- F| |
|, Br), - Sideghht-digft2-hewgramideyhiciporcond 2199°em'@e dfpheryl ZtWFWeRBteHPB! b&M@yﬂ

such al kyPengridiah-oqiadacyhe-propanamign N-Nytlidasegyhe: frsenagnia; Nryciaprapvhg.B-Himgidie2-tyten
contain f 'i"PB‘V'ZH’he%? é'°B%"H%HdF>? AreRgRANTide; grmeityl- %efﬂ"ﬁee?'a‘lﬁ;g -PrepeRAMidet o

a
4, ¢ a[ &on 5'({ alj 'é %iﬁ e%ltlylie%tcall\)// Ens%ura?eﬁ (Eh locarLclJ(XIate ggn?p% nsds gr; Soyn?hergl in have tthe }clnllowmg
propy Wehlia: D
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50 hexyl, heptyl, octyl, nonyl, decyl, dodecyl, tridecyl, hexadecyl,
octadecyl and the like. When one or nore of Rl through R5 are aryl the aryl
group will generally contain from EP@&0#831 B&ar bon atons (e.g., phenyl,

napht hyl ). Wen one or nore of R through Rs are al karyl, the al karyl group
will generally contain from about 7 %o 20 carbon atons, and preferably from
7 to 12 carbon atons. IllustratRVe BT s8ich al karyl groups are tolyl,

m et hyl - phenyl, o-et hyItoIX hnd h}helkyltol | . When one or nore of R1
through R5 are aral kyl, theRaryf Tofporent @en- SFIlerally consists of
phenyl or (Cl to CO al kyl -substituted phenol and the al kyl conponent

[ 1 I
ggpggﬁ a%’oﬁrBFbtu?m NS, &I HIRE aleFhevams & ﬁyjkn?én@@?% hy«ﬁ-&}l Fs‘ﬁﬁ u?et? oVun&k& ted Iltgﬂro-
18fe24bY

£SveOExanbioTbr Bbr et e Sale
and 4-i sobak onth S0 80, gﬂeem%mm@zt%rceﬁtzeaﬁd 54 ea,mez-re%ts B 54, 3ot i

cycl oal kyl 2 gliéhthibid'adid, 3HRBIGT-RbrbdenthdR dbidD alchRiRbsdi-3-ButehhidicR BdRD - rstATE: butéHitlo

pref er d®l yacfar 219?'0 E-@roﬁer@lﬂ(ﬁ@ébﬂ! BisBFBpyl-2- hexerithibiathdia/ @ sQfmeﬂHCilbtﬁéhthno?(Qacld 3-5}3!00

400 871 Bi hefjr2Mekiyl-2-gHnRHIBRICAEIE, 2GyepeRtIBIO BAid, mefhyi@lpadpuiitiibate, EiéthyiGhrRethl 2-propen-

cycl ooct yl thioats,tnethyC2-Butlsntifvals| ethy\baexenthidate isopidpye 2-décethiodth) rphangi2-fentedthidate, ter-

het er ocycl tiaey butyh2plopédnthicatey atadecylR-moenihione  dbidcyl 2edonsitidate, eyblopomybhipdimettiyl-2-

havi ng at Yulsathioate/eethyl Brghenfi-2GrapenttiiGaterendbe tkei n whi ch one ore nore ring

car bon ‘at ons Thesalphe Jletecathylehigalln sseturated dithiniq aoid gachacidsstengsmpaunds erepiqypd herein have

het ér ocycl thefoligwingfarmglee furyl, pyranyl, pyridyl, “piperidyl, dioxanyl,

tetrahydrofuryl, pyrazinyl and 1,4-o0xa- 5 zinyI The alpha bet a

ethyl enically unsaturated car bo>§2l aLe cgrrpounds enpl oyed herein have the

foll owigag for- nula: 10 | | i R2 R3 01 I

11 4 R C=C-C-@4 ¢ c -c -(344!1) wherein R, R2, R3, and R4

are the sane or different and are hydr’ogen or substi tut ed or unsubst I tuted

hydr o- carwhsreieRR!, RFcRY, aralR* atedhessamB riedifferent and faredwidrbgen bordubstituted topunsutistjtiteshhydeet | y

unsat ur at echrytasidefingtl above. Fssmninsefisiphaf bel?e?fhﬂﬁlnaalvumatueﬁeé dithieig/pdids apdaciy esters of

met hacray| i fermus Xl are @dutendithipic acigt2Rpxendithioipadisy gidecendithigicyacid, Hmethyl-2dwetengithiolc

esters of %?‘F‘Ptt'y'érhﬂt%thh&@ﬂ o 3rrRbenyE?- aepens!-ﬂtﬁﬁaéﬁcﬁ eyciahenyd-2-botengithialn agid 2:mer ¢

2- decenoi cthﬂtﬁ"ﬂten‘ﬁthl?ﬁtaﬁ I2192°PH@ 'Eﬂ'tE'°'&C‘i"bI2"339’ﬁR¥' 2-hexgndithiolp, apid, 2, Srdimethyl; 2-pu-

3- pheny! - 2te IBI&FRH? Qxyl-2om: 28 lfh_ 36 dit higle ld methyl 2-propen |thioate
2 ndlt loat ?i(en ithioate, isopropyl 2-decendi-

2-met hyl - &gﬁﬁa N E h decyl 2 dithioate, dodecyl 2-d

2. ISOprag)pyﬁh- e e te ate, r yi tl oat oc eFt::y ropendithioate, dodecyl 2-de-

3-cycl ohex‘§/°| |téuoae ﬁ’H\A prtz dlme -2~ ubend at dgcﬁﬁ Qdﬁz- e dlthlo te, and t e§ ?

2 g’ht enoat e e o

2- pr openoaf e, ropenoate
2- hexenoat €, |sopropyl 2 decenoate phenyl 2- pentenoate tertiary butyI
2- propegoat e, octadecyl 2-pro-_penpate, dodecyl 2-decenoate, cycl opropyl
2, 3-di met hyl - 2- but enoat e, metm%/I Bz-pmanyl 2- propenoate and the |ike. The

QO

al pha, beta ethylenically ynsht urfat edl car boyy te t hl oest er corrpounds
enpl oyed herein have the Rot-€25 Clov ng ﬁ%rh& h: RPXR3IP 1 11
30

R, R2#R3 h%rfﬁ: gll-'{ 2, R3 R4 lf d RS areatessgrrrt‘\'epaéf erenPa dn?gzh dréien ot su tituted%l’;%);ﬁﬂi%iﬂi
subst i t ut eg 111 Qe é’ﬂﬁéﬁ tn Ia' 7 x ﬁ&aﬂudecz’"& hi@a?m Im@fh ﬁtmo ri{
such al phabut@tﬂﬁcﬁmﬁﬁa Y.bieh p¥ntH5h$rﬁJeU’3-%§' ﬁe Qfﬂﬁb%@mﬂ'f’a i€, -

mul a I X ar gpiapyi ){;ogﬁ-r m&&tm&hmﬁ mduﬁ&ﬁ}l@-b%ﬁtﬁixméayclohexyl 2-

i sopropyl nn.smm ﬁl@éﬁimqa-mmylrz tentBidamide/ N/KEd It RiP2-Rexent liGHMiRNIM-Bbstopyl Bddcbral Y
butyl C afhoamide, Nm@twaénenthra%.ad NQartidrR bRy P h@peht Hidamae, Noa@tadecybosiaaythioamide,
mer capt 0 2Nakediddengk Bdecsnthibapiide) Ntk dipropy (2t 3adidet BA-eHbureritiigdmide: Nuiethyb3bl@nyl-2-pro-
met hyl mer c pgathinaididp, 2emgentBiogmide @-methylcd-@opentblobmitieretwisd-wordnthioapidaard the, like.

met hyl mer captPeefé@redwormpplinds fqy regghion @ith the pelyathinels @ dc¢ordanceTith thig ipveationtaes lpwer alkyl
et hyl enj,cabsters efiaariioand (lewsr dln) isubetttet areviie it Blusiatvecfipict pre@rrerqoaponiiiecahe
fol | owi ng PapeaAf e famuimy R3 0 | I 111 R1- C C - C- N™4
(R (X) wherein RI, R2, R3, R4 and Rs are the sane or different
and are hydrogen or substituted or ,unsubstituted hy- drocarbyl as defined
above. Exanpl es of al pha, beta- etﬂil efi cally unsaturated carboxyam des of
fornmul assX are 2-butenam de, 2- hexenanﬂde 2- decenam de,

3- met hyl - 2- hept enami de, 3- nEEayF-8- BuEERANM de, 3{¥EE) 50

nyl - 2- propenam de, 3-cycl ohexyl - 2- but enam de, 2-nethyl - 2- but enam de,

2- pr opyl - 2wpare s bydioden or 8.Ci\ tocja plbyl group, such as methyl. and R4 is hydrogen or a C, to C, alkyl group,
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pyl - 2- hexenam de, 2, 3-di net hyl - 2- but enam de, -

3-cycl ohexyl - 2- et hyl - 2- pent enam de, N-nethyl 2-butena- m de, N, N-diethyl
2- hexenam de, N-isopropyl 2-decenaBPdegodr phenyl 2-pentenam de, N-tertiary
butyl 2-pro- penam de, N-octadecyl 2-propenanide, N N-didodecyl

2- decenam ¢aBableMér baig rREVeDYd asdo Bratlad FrhiddYdroup; fal&ﬁﬁb?e mg?hg Sathyl, I?%Lropyl. butyl,

3- phenyl - Zsepb@f Qﬂ'@ﬁtﬂ Giryl, 2ok, QRAR B pFferred arBikhy lic and metha-

2- et hyl - 2- gyiio ptéraslichl s rdtiel, AR of prépHt acrlRR, MéthAl %thle%r@pyﬁﬁ B(Jc%ﬂtecﬁcﬁnhe selected
unsat ur at edphb,beadasdnfatetd dinBouri® EaRPHIE & cEMPRLIRCERrmILRS1 Shéteil R oxidaR, thetbdufting fad
formul as 2dtion prddit @itWkB&poBathinEdonBids at i@t one amido nnkagé (-C(O)N<} dnd Bch miaterialdars heteir
OrR4 termed d’rﬂdo)arr&emmm'ln wiRdn thésdjecled alptatsbta s aturated coMpduRdat fopmuldll chhgise Nt
and ar e hys$aggepeund wimsineX is sulforcttie @sulting saaktioh iptoticewit hhityedrolyamia@édatains thibasiidé linked
above. Exza9pl-E6)NsD anditpdse matgrisiscaredtelein termed “Whidanidoresdriesit For eotivenlehacthe bibowgaise
conpounds Ypsionds diregied ta thejpreparation apr xse nt dniide-amings,i atthough iheilk bentriderstoad that isebh dis-

2- decert hi %F@"&'{ﬁ'ﬁ? "PE!'LG?P&‘?IS"PIWM@@WPN oic acid, 3-nethyl- 2-butenthlolc

acid, 3- phen he_type of ampioramine foreed;eries W"EI 6oNdikions. For examelpytaimors lipeas einido amine
2- et hyl - -19 %Wﬁ?avh?faa?ﬁ“dequwb "the uSRIVTEtRY Grhoxyiale #nd polyamine are reacted.
2-1 sopr opy] y'° ic ‘H‘ ﬁ'ﬁf’tﬁ ﬂea%"b?if%m'ﬂutﬂ%ma'elpa" amide-greing, -

hexyl - 2- %'svzo'éé coro ” ast ginedyv mglar gmoynts, ss actants are em-
2-pr openttﬁ ola éEWou _ ura dr actan gﬁ’leas T%"oﬁ Fjg%f; €

et hyl 2- : g
%eé'eczaf‘wzzzf*; Sedinen
3- phenyy - ?caﬁlﬁé);;ﬁﬁmysﬂsp&é&d gtnd the |ke The é%-p%a ﬁ'&% ahtgﬁqﬁ‘trrleamtc excess

unsat ur at ed nhistfiméry Gvith6it dondiasking Giher 18HdrE leqhRdiR QkBEHES & m&@*@ﬂnﬂ@ pRbEke Q%?e t he
f ol | owi ng lihedr BiikiGamifPwheldas exc&ss dfkhe formula | reactant tends to yield a more cross-linked amldo-aminel

11 R -It sBould-be(oted that the HRgher the folainine YB.Cih gietited®he nuBer ofiminoayrdlipdth tRS Roldclie)
sanme or dithd greatantheatatistioal probaplity ofpedss-tnking site! fortendntpth, Dtetranikgleibpéritamitecshciasdsto-
car byl 2as reptfyienegentdminee. Exanpl es of al pha, beta-ethylenically unsaturated
dithioic acids and acid esters of 25 fornula XAl are 2-butendithloic acid,
2- hexendi t hi oi ¢ acid, 2-decendithioic acid,H3-nethyl-2-heptendithioic acid,
3- et hyl - 2- but endi t hi oi ¢ aci d, 3- ﬁhenyl 2- pfopendl thioi c acid,

3-cycl ghexyl - 2- but endi t hi oi ¢ aci d! Haiﬁﬁzcﬁwlqlﬂ but endi t hi oi ¢ acid,

2-propyl - 2- propendi t hi oi ¢ aci d, 2-isopropyl -2-hexendithl oi ¢ acid,

2, 3- di met pé marelnbite Hyamghing thanétbyléne iddmind- cycl ohexyl - 2- et hyl - 2- pent endi t hi oi ¢
aci d, 2- pr opErese sridcannecasidubts savidringd ar@charactedzad byt Hok homtide, andrarhiiy groups.iethBiy $im-

2- pr oendi trdstambediments they mey-bi repeeseiitediby ouits of theefolpping Rledlieetfordiutah| oat e,

| soprogy!l 2-decendi- 30 thioate, phenyl 2-pentendithioste, tertiary butyl
2-propendi thi oate, octadecyl 2-propendithioate, -dodecyl 2-de- cendithioate,
cyci opropyl 2, 3-di net hyl - 2- bBt endi t hRoate, netigl o

3- phenyl - 2- pr opendl thioate, &nd the like. The al phd, beta ethylenically
unsat urated thl ocar boxyam de cénbonnﬂs*eﬁu oyeeH hrer®ei=-n have the follow ing
formul & R2 R3 S | - nRl- = C- C- NR4(RS)

(XII'1) wherein RlL, R2, R3, R4 and R6 are the sane or different and are

hydr ogen orvhersinishe R's. whiskimay be the sdnwtor difierent are/hydrdgen®aa bupktiteed giab] sueitasattyire-
Exanpl es Rroan gpi, forrxemple mlkyl) allanys alkyny!, eniisete.Land Adsch rodiatoaf thelpolygneins vhiss, forfex-

f or nul a xmv'edwbzamy@m"fxl dlvhrPlgeand pisien inteaermich a%1-thor arpatercthe AmiHe-arping atiducts

3- et h{i ?tﬁ'l" B'éﬁ‘ieﬁ’ée °fi§°’ﬁétt‘h fimigo greyps Eﬂﬂﬂe@&?ﬁfé@ amido-amine adduct.

> hethol ﬂ& 'Fg o';u '%reer " ﬁé‘ ’”’2'd%“'@ﬁ*wﬁm“ﬁi%?zgi’::m‘: can furthor
g rggg%/l);g@; W exe%“ F ik 'ﬁf % jg\ﬁ%qp érgé?ﬁuwing wnthacarboxylate
3-cycl N- Loyl 2-bute e,
2 pr opent m.aarmaal.ﬁ.zs;lblrohb Blr %Q&(S:ité’ lan &aﬁ' v sy ?satuﬁf“ y fom21to 4

ia | -
2, 3- di met hytted2n dnsomxit Bf foAMELELR 1 tINOIRr Hefe.%blph&m{douti’zt%(and Bé‘d%rgja ) "Zﬁﬁﬂt

2- pr opent Hitesshulalent ofEinky mide prtiRPRiNThBBAEer Mol S un?atd?ertém@d%ta | PRI
and the lilkke. Preferred conmpounds for reaction with the polyamnes in

accor dance witeheactiindeiwaarcthé setected palyaminaand & fiatd-tyflcompaiin® s Sardibd ACEthy suitabid
(I ower al Rerhperabues Semperatuesd upto theldecompasitidn polrits ofreé dtantsiandpraiuctscan be gipkdyed. n@thc-
conpounds are com 25



pounds of the fornmula: R3 0 65 1 11
4 CH2 = C- COR4 (XI'V) where R3 is hydrogen or a C1 to (44

al kyl group, such as nethyl, and FePd490pziBiogen or a Cl to C4 al kyl group,
24 EP 0 400 871 Bl capabl e of being renoved so as to forman am do

group, f Otice¥dGBhdRally BaRiidd olt thetbdtMon by REIRY the rea&taHRy HaRYW 100°8 it as 86-96-Clrot a)6uit-
t ert - but ylable gériid of ti6,%\dh as £le® hodrd) WhEE ai4cPflie lyb@skter S BiASloyEE, eprdgRBS S tHePeERRMNd S
are acryl icén Riudgetdly Erdrentoval bi the fcoha? nJorming the amideiubnglthe éaklypart oPthe ida&IBY Aicohol
acryl at e, igterhdvyd quiteteladily béléw 100G kheBdelablowW Ydilmk @lcohdl @lthlab metharlobs ethenoh AP tha,
bet a- uas atresttivh aldws; chepenpachtutaisTaised B Push tBOpyMaraticiito fomrplatidnaand thelteripeiatureXnay S
oxygen, t iheraisedial150°Qdpwar-thesend oftbé ieaation Redlorat of wicdhhl i¢ dienyenieytansthod ojadgingihes at
I east one pegieshantl combpletjen qf thEfr@ptidn whiginid generstly soatinwed wtilno gnoee alvehabis avaived. Beeed

" am do- amontemoval efjaleplioh kHeyrieldg e gensratly siaithinmeticl Iimgshdifficuliseastionacyleld of attdeast 95%
conpound @fe geaarally plainedconpri s- es a conmpound wherein X is sul fur, the
resul t°ng r Heilarhy it Wik Recdindarstegditiret the eagiiainehen eibylenisely Ansatratedicarapyvigte t!“?eﬁ??[ °fage
(- C(S)N) fosmula Pi{iperates the eqrrespording HSRA eamppynd (&:g- Ha§ whani* I8 AYAreas™) 2ap Rysero )
conveni end?®, ’ﬁ'ﬁf“ ksl ﬁ"HW‘ Eﬂs‘%t“’ag\ggﬁ%ﬁm' °HP’r“?é’ 'Be"ftﬁs ‘Pﬁ@’ﬁﬁ?péb‘fi’fgd'f"i%‘ﬁ dand

use of am"ﬂf&? th:@ ? R 'VI‘BZ:’ uch Lé

h ti widely.d ide varie or re |

?gfﬁ_leg va reQat nsh? twt‘e8 Enean re nggi:@*i w séére e cLysqg §|)]‘alnétﬂ 9all§m ne
rabl{'3

amine is Orm é’an s &}a%@lb e¥e 9&1‘.' earhmﬁ.mabi@ﬁe%sp aLJL%wHI?S@ﬁawV%.%d

car boxyl ata%ugﬁﬂ&l;r& HrEdELIiMingad @esuFe%%& rabIP © NSIEME DS 2 EoieXERS Mbst pé}‘fucuiah?to

et hyl eni c@ldid/a pHk 86nehsubthsvRRE HaldveDlakindhtE dridbratioR FAS1ed obsbiGérilorpthe reaction,

am do- @ RAerdhdésirbd, by sURIbR s6iléABSaN bé ed, WB&thérRREnIO& irdigamEl pdradk Ron-polar.

subst anti al 1as aaqwmmloahe atiod.irhine dabiuctsCiRe feadtion of ddtraetRyiene péntaafine yTEEA) with eyl Or

econoni C @trylate k&t beliisitetedas ®ilavs0SS- | | nked am do- am ne usi ng excess amne i s

desired, gen- erally a nolar excess of the ethylenically unsaturated

reactant of about at |east 10% such as 10-300%gor great- er, for exanple,

25-200% is enployed. For nore efficient cross-Imwnking an excess of

car boxyl ated ma '[adﬂ Hi 5 nugt:agan#y-»ben $CH G+OCR, a eaction

ensues. For exanple, a nolar excess of aboul 10-100% Or greater/such as

10-50% but preferably an excess of 30-500 of the carboxyl at mat eri al .

Larger excess 20 can be enployed if desited. In summary, without

consi d& i ng ottpdt{ Cf*h&w}3€§uFﬁaNH€ﬂgﬁ8wﬁNHCB§Cﬂghﬂﬂ%@i]@ﬂ@zto produce a

nore |inear am do-am ne whereas excess of the fornmula | reactant tends to

Y1l 8 MHERCHERT drAPESTE RV e BBPGGuERWIRRHIDS AR 0! 0 that Lhe bt gher
t he-pol oups on the nol ecul e)

the greater fﬁaﬁraﬁsd'ﬂl hﬁﬁo\e&%r uﬂﬁ;ﬁlhﬁplblllé &% olyafer, Sl'éﬁ%% |n s&lﬂoﬂ,&u&'a@ﬁ@on sbifion, con-
exanpl e, Qaifift FpdpsHIIsA8 B0 VR, % SHHE Mord D e@&bty1 B 20h2% éQIcin’é?te@@t'ﬂﬁ&@cﬂ-e H
NH2 (CH2 Clﬂanb&eréhklreaﬁhy fiaatemwmethb akide-BmiRy B IRBR gt i L diireaMEssiti graied Sthyidiees €
am do- am epoRsdieh@inh@ sdiibh B hahtg ahdtempéraire SEFbmON0Tab R503¢Y pebferabfiCiromi2s @
groups. | n7sBefor frodi 1o 1P hasd, usiaiyedour® B Doiitlbeyursiaye hatiigdPpredably edridd\utnitiies Of
t he fokd owasepf sttipereicamiymbicrubstituged didérbdRylic acid material,/® favor formation of imidesfar mixtufds bf

| imides and d#mides rattHer tha\amides Apd saltsNin the Gig of ethylehg copaiymer sfifstituted monocarboxylic

n wher ei n acid gaRrial healing ixprefambly ¢neried jqet tafanepfotmatier of raidesiather thap salfs. demevalof watery
substi t ut é&s"@smp‘“% etihe imidation grpidatiop reeelion ﬂj’?%\‘ib'a“?ﬁﬁa“ (5.4 aﬁws@efalax Konending

al kenyl gs;"t%{'l‘ pmougts of excegs, ypg,ofibonds fargmed, o :(;‘ G’P'Hef Sorpr %%PE‘H S for
ex- a p "°° E’F‘B’a" t‘I““"‘ %FW?’“ feord “&ﬁ’&"“‘rP“l"&?ﬁ iRy &Ss geieds
1- 1Cor gr eaﬂ‘ P oA ?aéﬁf‘y’?;bﬁ'ﬁ"}?& an t%ﬂgra e of

form1to 3 P ed?ac
s et m“‘?a%E’ﬁﬁr“ ééﬁfa L S e

Cross-lgn ol yners y a SO enploylng certaln condi ti ons
since the polyner has | abile hydrogens mhlch can further react with either
t he unsaturated noiety by adding across the double bond or by am difying
with a carboxyl ate group. 50 Pref erably, however, the am do-am nes of
this invention are not cross-linked to any substantial degree,
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and nore preferably are substantially linear. Preferably, the polyam ne
reactant contains at |east one primary amne (and nore preferably from2 to
4 primary am nes) group per nol eculEB94eM8T1BNhe pol yam ne and the unsaturated
reactant of fornmula | are con- tacted In an amount of from about | to 10,
nore preferably fromabout 2 to 6, and nost preferably from about 65 3to
5, equivalentsQof primary am ne in the polyam ne reactant per nole of the
unsaturat ed redctant of ffornul a IO The reaty}i orfbet ween Phe selgcted

r

PO o e SR Tl ot Bl

products can bq enpl oye In prac- Q. 400 871 Bl tice, ng
general ly carriges out the reaction by heating the reactants bel ow 000C,
such as 80-900C, for a suit- able period of tinme, such as a few Mours.
Where an acrylic-type ester is enployed, the progress of the reaction can

be | udd%d the renpval of the°a| cohol fn fporm ng t he m de ring the
early part off they f] %ﬁ 9 ) (q:“ by, 000C in
the case of Ilow/hboil a1 Eohol's ‘S as) gt hanof’ dr et ha 5

reaction slows, the terrperature is raised to push t he pol yrrerlzatlon to
conpl etyon and the tenperature may be raised to 1500C toward the end of the
reacti on. ¥WeerainAnd yfaregaehghteders of frem € triPewitha e prowiso timtithe Burp ofckg wigatiidast 1pé.agr ess
and conpl €PBBn of the reaction which is generally continued until no nore
al cohol Is e\?b?’ﬂ?@ﬂ"’ ofihassertion of prgmpidoamingireastaptotijan ethylene porolyner supstitutyd memagért y
st oi chi onetf ylig acid m ?F?P%"H reaptiop gf ethylenerpropyiane °°P9W'@?'G“Q§’f""ta‘é prpeigniaacid KERA) with a
gener alzby FSHPRdgeEgne gving two terging] Nije groups; whicljcar) bejlustiated @f DI¥sd t hat t he
reaction of an et hyé eni cally unsaturated carboxylate thioester of fornula

| X I'i berates the cqfresponding HSR4 conpound (e.y., H2S when R4 Is

hydr ogen) a_ ta,{ C &h actjlon ﬁgﬂagy | y_unsat urat ed
car boxyam e of Qﬁg X ﬁl?alggcﬁg%ﬁfhe icéfr rzcerypo 3—5&%‘?2}52 ound
(e.g., #&moni a \Ahen R4 and Rs are each hydrogen) as by-product. The

reaction tinme inve ved gan vary widely degending on a wi dg vasiety of
factors. For exanple, there is 15 a relastlonshlp betvvee tise and

t t P | ¢ zr’ggxza& .t Usgsl |y,
rgggteirg ut :Ene:cof fromb:';foo!%\pgl a}h; d5 %é'ﬁfﬂ%ﬁ?g and Y
pr efera ly re‘nQ( altg le&& ers op 0 0 i Q0 ea

sorvent . iU e R tE%“%P*"&ﬂtmee Ja

wher e a h| gh gree of cross- ( mofat'es BY'Ebl y to avoid
the use of a solvent and nost pagti cuI arly to avoi d a poI ar solvent such as
wat er . sgHowever, taking Into cons, der ati on the effect of solvent on the
reaction, 20 where desired, any 'l‘ﬁ(ég ve‘ﬂi can be enpl oyed, whet her
organi ¢ or inorganic, polar or L2 xanpl e of the am do-amnm ne
adducts, the L ctlo odft TEPA) W|th nmet hyl

trae th Jene
acryl ate C‘%%qu Wik ne@E:ea' Wgctgrg MPANCORAG AN p ofhe
C|_|2 C|_| C- heet - ﬂ‘ oo‘ Eﬂq

( NHCH2 CH2]be%&|f£’ete8 Adit act 508
The graft @%.&almemc@aumrpm\gesmtn.s%éw&neaaﬁ bé:@mlaa'mﬁfpa er &‘1 i
sol ution, suthls Ractiomcanibk céraliddd iP B pol&@PnontdiaPédivEntDe.d. Oyldme, ‘Muer(@ béz6eCirdlthey O
to 30 yf. I8, asdislprewrably pindiicRiaadthy présdnéelof & thindfal Shspknesaislicgthgbi.ed et hyl ene co-
pol ymer, is WnesmctByof the imstamtchvinitibinth beboRyiic ded @ateriaRyrdTisd thjisre@biblymdr, 6.5 Ssuddhicl 0
am ne i nt cankyliide gyaff ethglerst fngpyle mecopantdr,is@actaiOsthaheaniigh-shiiheldnd Gie ARBxNERId NY
at a tenpecapanes whith if deseribd GOBGullyher@BEREC]n thredctdonddyblying thedarbbdfic dot bt graftor
from 1 to et®thylens aopolymen ainldg-amive snd Gartiogylia Baid tomBorieatikrisgendriilly pletserbd thet d reaction

pr ef er gpl ynigye pontaining gaid carbpxylia @cid) Oaterighgref tedfethyleir dopohanec anchiy narboxgialasit tdmpbed

di car boxy|"eetbeiptarerered Thiggpactipngnitture ean b wediiy preRANedd admiingéhs carboxglioatidiccewornsht

i mi des and’"%tﬂ" G%’E“P"a’taﬁé Palefiah grafiag etfignexgegolyasr- fngo this reaction mixtueests then intrdvybegitiee
copol yner ineythis £mitia amioa i apyeacted with e asoxyiip agid meriel arited sthylensfoenclytaes
carried o ’P’ p A %t?”" . F?‘I‘h‘i"f“B °6"ft° form 'ﬂ%g't’?gét‘ FRotaining gffbic ged mpterisharaffed gthy-

erof heln
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under co n I!’rgigﬁe so \éﬁfl |90|ymers ‘or reaction mtﬁ e unsaturate spcarboxy ic aclds or derivatives

thereof are polymers comprising a major molar amount of C, to Cyq, €.g., C, to Cs monoolefin. Such olefins
include ethylene, propylene, butylene, isobutylene, pentene, octene-1, styrene, etc. The polymers can be hom-
S0 oOolymers such as polyisobutylene, as well as copolymers of two or more of such olefins such as copolymers
of. ethylene and propylene; butylene and Isobutylene; propylene and isobutylene; etc. Other copolymers in-
clude those in which a minor molar amount of the copolymer monomers, e. g., 1to 10 mole %, is a C, to Cy4
non-conjugated diolefin, e.g., a copolymer of isobutylene and butadiene; or a copolymer of ethylene, propylene
and 1,4-hexadiene; etc.
55 In some cases, the olefin polymer may be completely saturated, for example an ethylene-propylene co-
polymer made by a Ziegler-Natta synthesis usig hydrogen as a moderator to control molecular weight.
The olefin polymers used will usually have number average molecular weights within the range of 700 and
5,600, more usually between 800 and 3000. Particularly useful olefin polymers have number average molec-
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di carboxylic acids or anhydrides thereof are fumaric acid, itaconic acid,
mal ei ¢ aci d, nmaleic anhydride, chloromgjei c acid, chloromnal eic anhydride,
etc. Preferred COOto CAw olef in polyners for reaction with the

unsat urated di carboxylic acids or derivatives thereof are polyners
conprising a major nolar amount of C2 to CIQ e.g., C2 to CO nonool ef In.
Such ol efins include ethylene, propylene, butylene, isobutylene, pentene,
octene-1, styrene, et C. The poI ymers can be hom 50 oOoI ynmers such as
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Processes of this type are disclosed in U S. Patents 3,215, 707; 3,231, 587;
3,912, 764; 4,110,349; and In U. K 1P550 219. 20 By the use of hal ogen,
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copol ymer. Generally, the anount of the"carboxylic acid conponent utilized
I's an anmount sufficient to provide about 0.5 to about 4, preferably from
about 1 to about 2 noles of said carboxylic acid conponent per nolar anount
of the carboxylic acid noieties present In the grafted ethyl ene copol yner.
For exarrpl e, W|th a grafted et hyI ene- 45 propyl ene copol ymer of about
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e.g., amne. 50 Under certain conditions, particularly upon storage,
ol eagi nous conpositions, particularly oil concen- trates, containing the
mul tifunctional viscosity index i ngfro40087H8II tives of the instant invention
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NO. 1,162,436; U S. Pat. No. 3,558, 743. 35 A m nor armunt e.g. 0.001
up to 49 wt 9% preferably 0.05 to 25 wt. % based on the wei ght of the
total conposition, of the V.I. inprover-dispersants produced in accordance
with this invention can be incorporated Into a nmaj or anount of an

ol eagi nous material, such as a lubricating oil or hydrocarbon fuel,



gl ycol s, dibasic acids and al cohols; polyolef in oils, etc. The nitrogen
containing acid material grafted ethylene copolyner of the invention may be
utilized in a con- 45 centrate foERQ498HIB1from5 w % up to 49 wt. %
preferably 7 to 25 wt. % in oil, e.g., mneral lubricating oil, for ease
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1/2 to 15 OHSrﬁposl ns hbif BORGInfAE WeSe bohvdribnal AdfiGesre @B@dﬂ; bifRiel MtcARO BhseDRG C.
Neut ral i zajnioQils Wilich dACerfebiva WE krdlr 'ngrﬁﬂ ¥ RGRERARPRYenbBvEdofivb Bflounid of Ne

man- 3l su&quQméeQQm&mngﬂdagg,nov;saught In U S Patent No. 1,969, 324. _
Oxi dation Inhibitors, or antioxidants, reduce the tendency of mineral oils

to deteri orﬁﬁﬂ( N,eservice which deteriorgiéi®nacn be evi degpcedy byafhe
products of oxi %.lon such as sludge and varnish-1ike depo ts,.on %@? net al
surfaces, and by viscosity growth. Such 6R¥93R) on i nhi bito ??ﬁ

al kaline earth netal salts of alkyl- 5 phenol t hi oesters having preferably

Cr to Cl2 glk side chains,_e.g., calciu onyl phenol sul figde, ,bariumtoc-
tyl phenyl ?Lﬁ%l(f%%lt%lrg%f‘#)p%%nyl am ne, phglr)l?/l g?phanapht hyl a'm&iﬁe? phospho-
sul furized or sulfurized hydrocar- bons, etc. O her oxidation inhibitors or
antlOX|danuﬁﬁy§gg£@n|fhﬁ{5§tépvent|on cogpphse oil -soluble coppers

compourid e copper may be blended into the oil as any suitable

oi | -sol ubl e copper conpound. By oil soluble It Is neant 10 that the
conmpound i sowidasDbnbighiwtlesr nor ral bl endongsconditions in.0bhelobl or
additive package. The copper conpound may be in the cuprous or cupric form
The copper may be in the formof the copper dihydrocarbyl thio- or

di t hi o- phosphates. Alternatively, the copper may be added as the copper
salt of a synthetic or natural carboxylic acid. Exanples of sane thus
Include COOto C18 fatty acids, such as stearic or palmtic acid, but un-
saturated acids such as oleic or branched carboxylic acids such as

napt henwc aci ds of nol ecular weights of 15 from about 200 to 500, or

synt hetic carboxylic acids, are preferred, because of the inproved handling
and sol- ubility properties of the resulting copper carboxylates. Al so
useful are oil-soluble copper dithlocarbamates of the general formula
(RR,NCSS)nCu (where nis 1 or 2 and Rand R, are the sane or different
hydrocefbyl radicals containing from1 to 18, and preferably 2 to 12,
carbon atons, and including radicals such as al kyl, al kenyl, aryl, aral kyl,
al karyl and cycloaliphatic radicals. Particularly preferred as R and R
groups are alkyl 20 groups of from2 to 8 carbon atons. Thus, the radicals
may, fog exanple, be ethyl, n-propyl, i-propyl, n-butyl, i-butyl,

sec-butyl, anyl, n-hexyl, i-hexyl, n-heptyl, n-octyl, decyl, dodecyl,

oct adecyl, 2-ethyl hexyl, phenyl, bu- tyl phenyl, cycl ohexyl,

nmet hyl cycl opentyl, propenyl, butenyl, etc. In order to obtain oi

solubility, the total nunber of carbon atons (i.e., Rand R) wll
generalssy be about 5 or greater. Copper sul phonates, phenates, and acet-

yl acetonates may al so be used. 25 Exenpl ary of useful copper conpounds
are copper Cul and/or Cull salts of al kenyl succinic acids or an- hydrides.
The salts thensel ves nay be basic, neutral or acidic. They may be formed by
reacting (a) polyal k- ylene SUCC|n|n1dg§ (having pol ymer groups of M of
700 to 5,000) derived from pol yal kyl ene-pol yam nes, which have at |east one
free carboxylic acid group, with (b) a reactive netal conpound. Suitable
reactive netal com pounds include those such as cupric or cuprous
hydr oxi des, oxi des, acetates, borates, and carbonates or basic 30 copper
carbonate Exanples of these met al salts are Cu salts of polyisobutenyl

______ o



35 bei ng nost preferred. Especially preferred |Is polyisobutyl ene succinic
anhydride or acid. These materials may desirably be dissolved in a solvent,
such as a mneral oil, and heated Emo4dod7pBrsence of a water solution (or
slurry) of the netal bearing material. Heating nay take place between 70
and 2000C. Tenperatures of 1100C to 1400C are entirely adequate. It may be
necessary, mRpaiidieng upon the salt prodyged, jngt to allow the re- action to
remain at a tenperature above 1400C forggﬁgﬁ%fgﬁded periogﬁeﬁi%kﬁe%*e.g.,

| onger than 5 hours, or 40 deconpositi(88°8A)the salt nayPrecerredhe
copper sant| oxi dants (e.g., Cu-polylsobutenyl succinic anhydride, Cu-ol eate,
or m xturegpit fx Wll be generally | gyed i n an anmount of from about
50 to 500 gghl ;éﬁg%bht of the metal, iﬁqgﬁgxfinal | ubri c&-itn§ or fuel
conposition. Friction nodifiers serve to Inpart the proper friction

charact er i Flous Pod nltUDeipialsisagtoi | conpgspilgns such 45 ag ggt matic
transmsion fluids. Representative exanples of suitable f P& *oR nodifiers
are found in U S. Patent No. 3,933,659 which dis- closes fatty acid esters
and ami desAngisFopmingt Agents, 176, 074 wbi.obidgscri bes nol yhdgaug, ¢gnpl exes
of polyi sobutenyl succinic anhydride-am no al kanols; U.S. Patent

4,105,?71 ng;h di scl.oses glycerol esters of dinerized fatty acids; U S

Pat ent "No. ABt#74€853AG8ALR di scl oses al RaRBlpBosphoni ¢ aci dosakass U. S.

Pat ent 50 No. 3,778,375 which discloses reaction products of a

phosphonat n m.de; U. S. Patent No. 3,852,205 which discloses
S-car boxya?E%gggﬂhg}g?ggéfgﬁl succi ni m 8e%1s3car boxyal kyl ern@1hydbocar byl

succi - gpam c acid and m xtures thereof; U S. Patent No. 3,879,306 which

di stl oses bekeegex¥alKukrakkaRkkesyeci nany, i ¢ aci ds or succininides; U S
Pat ent No. 3,933,290{mhich ﬁﬁscﬁosgg reac %oﬁoproducts of dp3'@lomer al kyl)
phos- phites and epoxides; and U S. Patent No. 4,028,258 which discl oses

t he al kyl eMénexadlecdlidBaseof phospho- S5pagahtdr | zed N- (hypdraxeal kyl)

al kenyles succi ni m des. The nost preferred friction nodifiers are succinate

esters, or neha otrhddiivdsa ifdloyed M mdybd oM atid dithoduh RtinbdedaffltoDHparh Bdfiivé&ondS

or anhydr i Jgiated e6ngri h&@né@néﬁﬁ?&éﬂli&ns%P&ibeéﬁnﬁ&%rdislaé‘rs&nt (ih dencantratPdntihts hel-
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vent i nd’ slmistemolidyas erslbasd dino B the Iubadapig @ichapbsitin, OREMAIbA HfERe ABitiveRioRdentpRy t S .
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aci ds, Al kst inveReoRQkeSpartilibriylliséraasual ¥ lubieBeig 8l sddiiadsky| sal i cyl ates,

napht henat es T itrogér @htaifing grafddLetyrRnd1@paymenddl tHib iv@hta Xiyd their ghielaclutilityingldvyr,
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w.% a.j. W8 ai (Broad) (Preferred) 5
Di sper sant EP 0 400 870B1.- 20 0.1-8
Pour Point Depressant 0.01-5

. 01-1. 5 1QaARidiers & Rdspibric 4548 HoRsiticone oils, etc. - 0.001-3

. 001- 0. 15 '157he nftdhdn cm%mg%%eiyﬁc acid materlal grafted ethylene copolymers ofdhd¥stanPinvention are
.001-1. 5 Hilsettid GSMEBIJ ih 8il With the ald of a suitable solvent, or are staé é dpemsible therein. The terms oll-
.01-1.5 2QokMé, Aisgphiabls infil.Sdr stabiydiépaisibRNirSoil as that terminology is used%reithoes not necessarily

. 01- 3 M nandidate tKat the ntatesials are soluble, dissolvable, miscible, or capabiébfiaing suspended in oil in all pro-
Bal ance 2%5okfibas it dbds@team tiodver/that the RidiEves fa yheence| dre soluplelaestaldysdispasible in dllltd drough
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y\éﬁ%— WG SopbiFmér 37 tHe fﬂélgu Wedrflor2

pr edet g§ m ned anount o base ri cant the products of the present
i nventi on p@ampbe1added to smal | anmounts of base oil or other conpatible
solvents along with other desirable additives to form additive-packages
cont ai ni ng aa# ethigenepepAéehiebiclmerhatiag hredthylene cantantidflaboub$6 Wwty4 iackitkelyind eftidiangy. 5
to 90% anUEpoifbeutis| gh My ofrabdut 134,006 n Malothbourss,00n £figadf|1y68 fandarMagM), of 13109 by
wei ght 2addirdparee i a tubutahreactqypndepthe fotlevingreomitions: ons wit h t he renai nder bei ng

base oil. 40 The final fornul ations may enpl oy typicall y about 10 wt.
% of the additiveRuadtage r i nder bei base oi of sal d
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of each additive % oi |l or d| | uent . nenti oned
herei nafore, the 3ys (?GHP&?‘nTﬁEP able mat eri 33 Cgr af t ed(‘?étfﬁyl ene

copol yners of theqaltaiystmprbﬂiﬁntiﬁw @ particularly usefgy as fuel and
| ubricagfing oil nitr en containing grafted ethylene

copol yﬁ%rs of thi gglh%\h/:égt FS iﬁfﬂﬁ‘t & (ﬁﬁcmiry utility, however, in
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preparing the |ubri cat)él geegoﬁ%ggs):;tl ons of the p‘%ﬁ \L}Fﬁm i ncl ude 50
t hose e@onventional ly Eﬁﬁgﬁyed as crankcase |ubri &4fi ng oi (1648
spark-ignited and conpthgkene-ignited internal cospustion angnes, such as
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l'i ke. Advantageous resu '?% al so achi eved by | oyi ng 5h§) add| tives of
the present inventi onW—'lu base oils con- ventlonaldy enpl (yedsdn and/ or
adapted®for use as poyg (érﬁm,sm ting fluids such &S autor'@?ég transm ssi on
fluids, tractor fluids,?un v 3sa %ractor flui ds nd hydré i c fluids,
heavy duty hydraul i c FYeRRIHOPANRr steering 55 ##%ids and-836& |ike. Gear
lubricants, indussidedtrédm, FeudRatess and other [ubricating oil
conposigions can al sq,benefit fromthe incorporation therein of the

addi ti \f‘es of the pr eg'e?ﬁ &M% vention. Thus, the agii'ﬁ?l ves of ®He pr esent

i nvention may be sui tEtfiiylenecor por at ed i nt o synthétlic base(3aizds such as
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pol yal pha- ol ef i ns ap ut enes, al kyl benzenes, or-
o exane (Klb./hr. ) 88.20 (194.7)
Sidestream Feed splits (wt. %)
Sidestream 1/2 70/30
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most prefer a!? t Pe'thz?eng- ro 139 Wool no(gr pl% Q’géjsugﬁg B i%k&i{éce‘ﬁrith%ﬁj di’ocl&re

composi tiop Exﬁg(ﬁ Ti&‘é&y&qn gf< 3 é{s‘%oé’gﬁrﬁiﬂérﬁﬁL 75961 hitrbdeh Wékioberd,  he
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and-do 25"OtapL|J Wh e&%@ 53 {67 Sl AN FieboxiBdlarb EHaFgRY @ the'BHcRohnix@lré|Svekd FenidutPesicat ed

al'l parts a”ﬁt dﬂ@Eﬁdﬁ‘d?glﬁgﬁfib@,i Bordxiib ditth thREABRMRGIRSS SdaRedddt Bt Ghininutex ang| e

| i 11 ust r abgsiord MiRuidiRaH sMpp&t Withinit@gendbr1)s 1R tdrem i lufre sotetiaatdicyunBydrids frottae

i nstant i nyggdnbd dikure 2fhe Xa\bdlitlofitheSBactibr vyikieid 65 datefrpiiyddadise CC18pEgYgre™ ofsampley Jhean

et hyl ene cgértedBépoRimera®s i, 5@9,000, 841,/B, bfl1idslemnin MyMeBf1i27i ency (T.E.) of about

2.5, ans Mv oExaiputiludttdes@lyreparatiddof the nitrbaen cor@dinir@G0ccinic phYyiitide gfafted GRylenprgiron

ML/ Mv of lpyteie capolidber of the ipgant peention. a t ubul ar reactor under the foll ow ng

conditions: Reactor Inlet Tenp (7F) -2zC

(-XWF) Rea€XAMPLEMt | et Tenp (or) 13C (57F) 30

Si destream Feed Tenp. ﬂF) - -32C %2§6prgat | yst
i Into greactor vessel are charged 205 gr e reaction product o3 0 1753 o)

prem x ey 0%y e 205 et aton o eyl S L

me ( Sechiyogen atmosphere. To this reaction mixture are added 37.—] ggmg gf a wit% solu
nce ' ity of &

N
%@P'g{‘:gﬁgy su%&?&gﬁ? ar(rgéim a fypctjona out 1.05, a polyisobutene n%ﬁgb%ﬁ)zr%ﬂ

Ti
Resi de

' a ber nd containing about 12% unreacted polyjsgbuteng). The reaction mix-

(1 b/2 ﬁ{, 15 ngtuiea'?s? then str ppeg with nitrogen for 1/2 hour. After completion of nitrogen stri wa&ms of the amido-

N aé ha ine of Example 2 are added to )Qagﬁon mixture over a 20 minute period, followed by nitrﬁ%r;tstrip g

(16.8) L X tﬁﬂgaction mixture for 40 minutes. Then 2.04 grams of doncy Zuccinic anhydride a 0 the re-

Propyl ene action mixture and the reactio mixture is soaked for 5[2 9&"’ The reaction fiki enilktdd with S100

0.015 NLP rﬁerd%ﬁ ?@bmﬂ% 9.2% polymer content, The Thicléﬂi?i @EE%@(IE%&hB haction product is
(0.861) Sweep Hexane 2.23 (4.926)

Si dest rgam FeaagfolaingComparative Example illustrates a nitrogel®schtaing succinic anhydride grafted ethylene-

11. 33 propylene Eapblymérifdiing eutside the scope of the instant invention. 1. 37

(3.02) Propyl ene 2. 65 (5.84) 55
Total HexaGOMPARATIVE EXAMPLE 5 88. 20 (194.7)

Si destream Feed Splits (Ww.% Sidestream 1/2

70/ 30 38 _ Promneotiond pthgiene propylene copolymer falling outside the scope of the instant invention having a

M,, of 121,000, a M, of 41,000, a M,/M, 0f 2.93,and a Vz/-l\-ll-w of 2.39 grafted with maleic anhydride substantially
in accordance with the procedure of Example 3. The total acidity of the reaction product mixture is 0.14 mg-
Jgram of sample. The succinic anhydride grafted ethylene-propylene copolymer is then reacted with the ami-
do-amine of Example 2 substantially in accordance with the procedure of Example 4.

EXAMPLE 6

A series of lubricating ol compositions formulated to 10W40 specifications and containing a heavy duty
detergent inhibitor package and various amounts, as indicated in Table I, of the reaction products of Example
55 34 and Comparative Example 5, are prepared by conventional and well known methods.
The Kinematlc Viscosity (KV) at 100°C, in m?/sx10-% (centistokes (cst)), and Cold Cranking Simulator (CCS)
viscosity at-20°C, in mPas (centipoise (cp)) of these fully formulated oil compositions are determined and the
results are set forth in Table I.
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Exanple 2 Illustrates the preparation of an am do-am ne of the instant

I nvention. EXAMPLE 2 5 Into a 500 mM . four neck reaction flask, fitted
with a stirrer, thernoneter and addition funnel are charged 158 grans (2.63
nmol e) of et hyl enedi am ne N t r ogeRP P 40088 Bdduced into the flask to provide a
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di -t - butigdosifyar 4 mits athchi ot 9891C, tb the weighiisicent ofd tedt bapelyiner requindd:ta tHicken thdsamte 30
‘Tinut es oil @tie semavsdosity ahtha samedernperatine 1.Es? nelajpp &M wor Mhandﬂstaraogenleﬁtmseﬁal rhealkour s

t o r&@noveemantfa fringationaf lebricating bijsdf vaieusfgragies.t he reacti on m xture. The total
acidity of the reaction mxture Is determned to be 0.16 neg./gram of

sanpl e. The grafted copol ynmer has aT¥BLELI89 000, a MW M of 1.45, and a
M2/ Mv of. 1.27. 25 Exanpl ambunld @t rates thg preparation of the

ni trogen@gﬁi# Nng succini ¢ adaidrivee gr aftﬁﬁds;@b'ﬁyl ersspro- pdsene

copo? ymer of the instant i nweni(@olym$AVPLE 4 (38) 1o a KepdmBayessel
are char gxdmpQ® gv ans of the reactlioon product Bxanpl e ¥ and RSdtled to 1750C

under nitrogen atnosphere. To this reaction mxture are added 37.7 grans of
an 80wt YCOMBMRATHEVE S100 NLP mi neral oil of polyisobutenyl succinic
anhygri dExampliend a functional i th 3 about 1.05\-% pol3% sobutte M of
about 950, a saponification Nunmber of about 112, and containing . about 12%
unr eact ed I“?'F%QS‘B’M{’EH '“T‘ftﬂ%' 'P@EE‘U‘F8'h°°|"f‘pRs't'°f‘?J‘f°étain‘§9f'ﬁé’ﬁ°@t"t°? tt(mow b

ns of

ﬁnwﬁﬁﬂew ginyjene- pasita
o b o e %dﬁ’iﬁ;@;ﬁi S e =

20 nisnu :gr::r;l?"f s"ﬁfg‘i@ rep eor eactioon i

for 40 1 hgemollcty EE: Forlaih S H@&%WhLm@ sg&&gﬁg ] J’ fj %.;
The reasﬁdtugﬁhl Fh rearcgnté g{‘é hﬁanﬁiﬁw gY!f ‘3 ‘ISFE Bpb erQEI inal ddtsiil it
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prodtfct piesi.ed efdwbit bbr mechani Jn&oséai.ésow;me EEnEnBbml haterialfaIng bétsité thS&ob@-Ef@ﬁa a

ni t r ogemsanidv@htihng succi ni ¢ anhydri de grafted et hyl ene- propyl ene
copolynmer falling outside the scope of the instant invention. COVPARATI VE
EXAMPLE 5 4A A conventional ethyl ene propyl ene copolyner falling

out sjde CGldimsscope of the instant invention having a Mv of 121,000, a M of
41,000, a M/ Wh of 2.93, and a MWMwv of 2.39 grafted with mal ei ¢ anhydri de
subst antli aFpyrdsiiomeamprigaTeastion Rrofusties procedure of Exanple 3. The total
acidity of tHe) ?oee!mr@hetwqaaa@ta*f?ﬁittom %‘h?@'PDa qlgfinpenomergsaigipoplymes pRIPESINGTh e

succini ¢ an olgeulayly Apteragenapus cerolyEe RiAIRINg3S |5ast gRRst ysializabipsaapentl ey
W t hsat he amt V'%R?”' g atl as‘l%?%\ cerstalli 'PjB ’H’f?'%?ﬁ fip pS.'&'E?SPB%’PF b Wii§reip s jwe
procedur e Of % yt alhz q:}éw % tp B?Wt gfn Frchaln a?
conposi ti on W ﬁl? nteth e(éﬁ@ﬂ o) e@% w1hF§ fT ﬂ‘%cr ?:vie A '"s"ﬁuo ayy. duty
det er gent | & %o ca 'g sst n E
Of the reaCt\lﬂ% 0 an Eﬂtgmée l’gln Grgg ?I‘i*i
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Si mul at or  ( Gerfal hating & @54 dabbo@Mic ackiYadups branidads &e&tférnﬁjm?@démmaece olyrrlaf S84

n

fully formulated oil conpositions are determ ned and the results are set
forth In Table I. 36 EP 0 400 8713Bl CCS (Cold Cranking Simnulator),
using a techni que described in ASTM D2602, is a high shear viscosity



measurenent in centipoise. This test is related to a lubricating oil's
resistance to cold engine starting. Additionally, the Shear Stability I ndex
(SSl), in % of the nitrogen cont R040g8%LBLI ni c anhydri de grafted

et hyl ene- propyl ene copol yners of Exanple 4 and Conparative Exanple 5 are

det ermi ned a®gh {J3R dréhkig EMuidol, WRing a BcRilyud Abscitat i AdTII-D2362, & d highFRER Viscosity

St abi | i ty measlfemenHStantisoRB.Sthis @bt is RfitedREABEHCA M ofd rBékdncd ¥ oAl enditle ¥idRing. Used as
V. . i nproveAdiitibmbily tridrsheaStablity idexx @8h),Sn SUsteCHitRded ddntainigfsustifidiaihydridé GaftedThe
di esel f uathyleny-gr6iyane dopdimerens Exiaapid 4 @hdConlparhtiveAtxatthle Saatd detervhiagiiant the kslits are
51382) 5 Taisdedt eorthvinTebl&SSheatBtabiiicyl Iyde®(SSI) measiures te imekianickil staisillty? polynersusad listvabl e
base oil (rhwevesiracrwlkense wbrisanty subjectedtohigh sieath ra®§ Thediésekflidl injectorctest @hadsed (CEC

Vi scosi t y Loi-A27% equiBalent tollig 61382) T Tealeternhinesisil thieipglymdr gndettest isclissaived intasditableibesegh a
di esel f uell (fprrekaneplepp solYepyexiiactedt! B0 neyiral) th a relafivenviscasity of 2Tth @ alC9P°G. TheadlIselutiontsed
fromthe Itli'ﬁntcir%alateﬂ ehrough @ diess fuel iniacios foy p totabef ithingy l(aw; ,The G3! if ¢aleuipted frometha injtiel

vi scosity Q?P)kmeraﬁﬁ visppsity ¥k &hedingl kiperaatie ¥ip WS_‘éfbr"d the basepil vispgsity-(Vilpap 81 (R)= -
VE)/ (Vi - 1 . A dp)ehieferecasgmele (ag 56%' Y the @INypethadyis Eﬂemt?@b%ﬂ e fast. Theo
to calibr & "t’ g.nfthe ’°?'ﬁ'é"°33f a PP'¥m?’|‘ﬂj‘i‘%°3 ﬁb‘l"eqf?f’é“?" gn 'ﬂ'??éf“& S. H“’B@P mer

ai ht

er ] ,
tﬁ rr|D| ecu' c?ing s erel |sd me a hera ofS
the e§ télet%( &I solutlo %he ica C%E a‘?B r%%r@ &l ar
wei ght de RS s o h rﬁms ; i& i
her ei n, %ﬁiaa;s iQ&)su dopordbe eanxeehaﬁ&urpeﬁt%e@&( ont ONeutral) o

pol yi sobutv;ebe f@p ds,amngacy» &, Shb Wblbr Eer LRI bob BT B tnidkan e Laeone
H), havi ngnl%t gh&ﬁﬁf'ya{\meﬁ‘ﬁidkéﬂpeml'egh Iat&ﬂoﬁog} Mvraﬁ‘tﬂblb Ed?ldenfeﬂt &J@fuﬁmg- a

sol venty eXidndatietdormaibtion af lubicdliRg &lls of vdkdus galidsng Oi [, having a viscosity of
150 SUS at 37.8C. a viscosity Index of 105 and an ASTM pour point of 8C

(00F) (Solvent 150 Neutral) to a vi scpspty Df 12.4 n2/s x 10-a at 98. 90C,
to the weight percent of a testﬁég é%gg?r requir to thicken the sane oil

to the sa A ty at the sa ature. , 65 r ted t or M
and | s#a m useful megg- nt fmo/;-cs yor rrulgililon Qfgﬁd;mlaé cating
oils of varg%]_g,_r gdes. TABLE DY 14.0 - h

Additive Addi ti ve n/ st O SSIT,

CCS W . %0 ciMpAIEXTIVE (cst) vV ( cp)nPas Exanmple 4

1. 10 Example 5 14.0 3018 T 25771CQVPARASRVE 303033 Exanpl e

5 % 1.19 14.3 52 3033 As

11 ustrated Msfliusinateddbytia datainTatite Idubiricatihgiddircompusitiong canitdiningongndi®gén contginlagsatdrioni ng
t he ni t r ogehvddderoratedrethyipne-propyient copalyrharelefititrsnatanbinvedticn t{iEnpinpin 4} gxhibiphyekterrinw tem-
copdl ymer sersfure iscometristpronerties {GEPIthanrihe(lEbrieating el cdinpasiier dsntgininge easyentiess) nitesgen

per at Uge \PEEHRRIETRC g\“tﬁﬂé‘? grefted efhgiensy pronylare samelvmes NG akisdeghescopecss Hisdustant on
cont ai ni nd™anties (eewerplys 5?‘3"“’?9@0 en_35 containing succinic anhydride
grafted eth Fusthermorensmparisen f § Fb'leéF e pf mnﬁ@tﬁ'w sﬁ@@ﬁé“'ﬂf’""?ﬁ'@ﬂed

i nstant i rﬂ‘)é}‘?f‘? Uﬁ Y‘&‘F’f?f 'P"é“tS’gE" P §"°a& F‘?éﬁ“ B8 “%Phe

Shear St aB’F"”F ayzm ?'""e °‘H’?‘EF e ‘?;,si“ﬁ' p@ 0P P %;% 19 Egy%f '?ffted
et hyl ene- gvgbs @M i a rtes Ih ﬁ% c% enﬁ l'iﬁz]f"f ‘!ﬁ: % n the
Shear St aqj( ,ve ro en contal ning succinic

anhydri de gra ethylene propylene copolyner falllng out si de the scope of
the instant invention (Conparative Exanple 5) shows that the instant

mat eri al s Aaimsnore Shear Sta- ble, i.e., exhibit better mechani cal

propert es, than the conventional materials falling outside the scope of
the instant icempdsitio®Ebmphidinirédetich.prodG&@BPOSi tion conprising reacti on product
of : (i) (a) copiayeapolyrdr obdthyjene o ahlasht aiie dti@asbhaifetin Mbiverer, 8diddbpelghed torhprising
nononmer, sai d ioggpeleguialy hetenyEnedis tapolymériciaeing cantainirgiat 1gastvaé aya)izaldonsgmantqs oley ner
chai ns 5‘pont ai nihylgneanits apdatieastione low yrystelinity ot btidne-alpbrgeiefinicorpiymarsegraant, wherein said
thyl ene units @irdstane ¢rysialiizakimeeginenicampyisesat [pdshl G weight wtjobsaid| copplymet ahkin And
copol yner segn@aftains siipastal weiahhperrepletiyianss vheggisaidfopstygielinity sagments fipt greater
conpri ses at I'@é’é@“ﬂ?hW@Tc pthyjenecand whesein said capabypisea Amplequisnveight datritutianichirm

at |east 57 We? PE'E ong(o ?/T"‘E‘h%f Mw{Mwé‘f'é"rsﬁh%‘ ﬁ?dF‘&W’Bfr “eﬂf\e?srﬁ‘?"g %é%"msnt
cont ai & not 5yq pertiongo Tyﬁ'l g&?’lf‘ ?ﬂ‘"é”t‘

copol yner has %f's 8 é"i’F'ggf/@ ‘;P 8 P"f'%‘tné Hb{gge%ﬂ-’

one of a rati oteéje Th b P §m?;ﬁ'a e d tB;" 'f°” I Yl acid ﬁ'ﬁ

1 8 an d 55 ca 0)8’ IC ﬁC| gl’o%lp%or an 5 Tl ??TOIHJ (o] Ofm% ened.:og(r ymer; an

i ntranol ecul arly het er ogeneous chain, gach portion com pr| sing at least 5
wei ght percent of said chain, differ in conmpositio by at
| east 7 wei ght percent ethylene, said copol yrrer grgi“ﬂlmiﬂlmlnm

et hyl eni cal | y nonounsaturated carboxylic acid ma- teria havPng | %o

carboxylic acid groups or anhydride group to formgrafted ethyl ene
copol ynmer; and 37 EP 0 400 871 B1



CCS (Cold Cranking Sinmulator), using a technique described in ASTM D2602,
is a high shear viscosity neasurenent in centipoise. This test is related
to a lubricating oil's resistance ERO4WBH BRhgi ne starting. Additionally,
the Shear Stability Index (SSI), in % of the nitrogen containing succinic
anhydri de gr af giyathidetaliie @ithiogiidiaamhit OmEPE kedtTdh prodilct dEPIOIYR@iné, afd(B) alpha, beta-
Conpar ati ve BExasgiretedcampeund edpeesentedadg thariatmulae results are 6 al so set forth

in Table I. Shear Stability Index (SSI) neasures the nechanical stability
of polymers used as V.I. inprovers in_crankcase |ubricants subjected to
high stsrain rates. The diesel fiel i ectoX test was used (CEC L-14-A-79,

equi valent to DIN 51382 To déterm he SSIlithe pol ymer under test is
dissolved In a suitabl eRasd ofl Tfof eXxarpl &7 & sol vent extracted 150
neutral) to a relative viscosity of 2 to 3 at 1001C. The oil solution is
then circul at efhetdin o gHygs ol s@iet shoRY, -sRAjsect or, for a total of thirty
passes ®The GSI Is calculated fromthe initial 10 1000C ki nematic
viscosity (VI), the final kinematic vi scosMy (vf), and the base oil
viscosity (Vb), as SSI (% = 100 X (VI R4 Vi)l (Vi - Vb). A reference sanple
(as required by the DIN nethod) is uded to calibrate the test. The SSI Is
i ndi catj ve of the resistance of a Polyner tornol ecul ar wei ght degradation
by extensional forces. The high- er t\h?‘ SSI the | ess stable the polyner,
i.e., the nore susceptible it is to np ecul ar wei ght degradati on.
Furthernore, Ténd®Rk®aiRIREhd RsGreaRTeYenddntifzsdlacted fror RRIFbobIE FiyRikdBarbyl, andlgibstifesd hjs
the ratio of tdrecawgli ght percent of 15 a polyisobutylene (sold as an oil
sol uti en by Exxon Chem cal Co. as Paratone H), having a Staudi nger

Mol ecul ar A\eiTheompesitipp acrorging fosigim 1 whereainsaidiekhyleescopolymer (Hiah camprises gikviens-niedit r al
m neral | ubr€afIPAY™i |, having a viscosi ty of 150 SUS at 37.80C, a

vi SCOS: ty :«!| nq‘ﬁg( ccn(r)nf osJRQJS ag‘cg E 15‘ ﬂ%rg%lner dc gg (hOlEs)mt rmollecu?ar m]b509|-
Neutral ) t0 ?I chq at% wéf %1 E%t'; ég'h siﬁo ? +t§| or less
percent of a4 |% tf,gp, ol Y 6@ 0 sane
viscosity at t esarreterrperature B 5re|atedto IVl or M and is a

conveni ent4, TReéopodifiidA Sccomding toltlaBi®vwierdirdaidiiniéribibdutar empoditiohal Bispetshy bfidgid Gdpbs Of

vari ous gr adégner (@plsksudh tHarBEINéighd t6 of said copolymer chains ke aXompositiddl th weighe% or less

Addi ti e different from sai Averdg&Ethylene corﬁﬁkitton CCS wt . %ol wrer)

(cst) ( cp)nPas Exanpl e 1.10

1t 4. 0 5_56 he composthB ?cpow AR \V)Eregtpald mtmg}w]aécony}osmonal dispersity of said copo-
1.18 lymer (i}(a) i is gu h t@at 95 weight %g?ald copolymeng:bg@ hA\ée acpm ppgflprh@é/a %(ﬂ,lefsdigfe&at[ a

in Fable I, |f’ﬂ'BP?'?;a‘t°raﬂ§°‘8¥'?"°88W§8'§?"t. ons containing the nitrogen containing

succi Nisg 581 hytHlg &o%oé%ﬁ‘&&grdﬁé B YhyRRGamE 1D Wheidin SR VySRlimty SgnieRtor daltShbpbiymer

i nvention ( ﬂg}g ds Yo 43 WOk biffledeOW t em perature visconetric
properties ( ) than the lubricating oil conposition containing a

convent i orfal The ¢ompggition 8ésordipgtaiciaimt whgreinisaid lomictystalivity skumelt ofpalsl copotymer (i)(a) com-

et hyl ene- pr opydee frem 80l &0 weight % etlileneig out si de t he scope of the instant

i nvent on (Co arative Exan'g e 5% | Fur t her nor e, rrg‘arl son of th |
Shear St abi% |§)5 r\@’gﬁ% lop accpiding igapy ¢ GaITS & B ersin g %’Pﬁf Fﬁ'r'ecseawm&mpa%esat %t ed

et hyl ene-pro B%l ymers of the instant invention (Exanple 4) with the

Shear St aly | ithy anKbqﬁ%n%coH’tPg tE &Y of YGRS i B Nvhedirt SROB Pl ljfd) B dAsrastshzéd tW &

anhydri de gr aligfichverhgbirhdRiz@anweRior fdne207000 @ 2600d0. f @l | 1 ng out side the 4
scope 8 the Instant invention (Conpar ative Exanpl e 5) shows that the

i nst ant ei0e Thedompesition aeserdinglo@py of Gaims 1 tolP@herpin eaid copghimieh()(a) ipe B MWD areredierized: al
properties, tbhatneaemeefcﬁﬂm MaMadf lesnthen 1.5 prd o rgfid of gM&)th‘9§$ then 1.he scope of

the instant lnventi o Slt on co sn n vJ cti on
f: T dpy 2 Pgal P eq 0 Py qyﬁt sat
(rzpnogr:szs& a?sal c'l’E 'W (9 ?t‘&i’%éﬁgg?té% aEaé’ﬂgr o°§eneous copol ymer

chai ns conjaimi %p@&tm’rt%ﬁﬁétte%@or&ffgﬁ§&ﬁllnlﬂ mbé.resataeammer (&) 18 2 MMD characterized
thyl ene uni t sy 86t a Adtio bV, onaett@wxayﬁé.@tddfmwof@ssbmh@me al pha-ol efin
copol ymer segnent, wherein said at |east one crystallizabl e segnent

conpri ses Bt Thempoeti@nmogﬁm thanyebeiaimef tosi?iwhergnsall genolymert{ip)has adotal iininaim s
at | east 57 \RElTYigha coplent @B20t % en hytightkasiswherein said | ow crystallinity segment
contains n reater.than b t ce th and wherein said
Conorymar e IR SRRl paag e AR ale Bt EThe e BB Syvlers Sorieat

one of a ratio of MM F4 of Iess t han 23@nd a ratio of MZI MA of |ess than

1.8, and 66 wherein at | east two portions
intranol ecul arly heterogeneous chain, each portion ml mln “H lﬁtl“‘ east 5
wei ght percent of said chain, differ in conposition am anewxanet her

| east 7 weight percent ethylene, said copolyner grafted with (b)
et hyI en| caI I 'y rmnounsatur at ed car boxyl | c aC| d ma- ter| al havi ng 1 to 2



EP O 400 871 BI (ii) am do-am ne or thioam do-am ne conprising reaction
product of (a) polyam ne, and (b) al pha, beta- unsaturated conpound
represented by the fornula s EP 0 400 871 B1 R2 R3

X R1 - C c - Y wherein X is oxygen or sulfur, Yis
-OR4, - SR4, Qj’f3§$@o|m'w‘|ght%s;h5 R5 and R, R2, R3, R4 and R5 are |ndependently
sel ected from hydrogen, hydrocarbyl, and substi't uted hy- drocarbyl. 20 2.
The conpost® |Bncmdhwlohgﬂmvcmgmanyvﬂqlemﬂtlp13uhede"estaid}cbnelmemi}wlcyﬂmgr@en)(a)
conprises et piteAees fesharacterigagcby @jeast gnaof the SructufBie conposi tion according to
claim 1sor 2 whikrei MEai d copol yner (i)(a) has an internol ecul ar conposi -

25 tional (Bl speTr 5fM y uch that 95 wei ght % of said copol ymer chains
have a conposi m o 13' \}% M3 or less different from said average ethyl ene
conposi tion. 4% ¥H 5’§F?"1 (9§:btPa1 M\%;“PB“EF%‘? Grystallizghlesagrppnt 4 pomprises said

i nt er mol ecul ar °§' '%9 dferent gpstsech spmpiseR NN sppment agdicy
that 95°wei ght of %ral 53'5%‘3 Ptag?}%l H?"FF&?F 3 segBbsiti on 13 wei ght % or

less 30 16 The fcérﬁ‘ﬂoﬁmn dcbdRgISbiEmAYE GhEHEIR s&d bIFRGs Gf()ﬁg%%leﬁl‘ s84liencas are ERfac-

conposi tion aefzed BY sirdetir@r.Cl ai m 4 wherein said 1 nternol ecul ar conpositional
di spersity of said copo- lynmer (i)(a) is such that 95 weight % of said
copol yngr thalihasontpasitionacaosing sialm Gwhdréin seid copélymrer's (@@pchain édgment ndquéncesaramird
average et hyleehézed@mjwsmei"on 35 6. The conposition according to any of
claims 1t wher ein said | ow cry stallinity segnent of said copol yner
(i)(a) con&' 38 GorpRegtiRnAserdinaseigip 7%3(5‘["h§l'|s8¥?e . The conposition
accordi ng {¢0 1hb BnPoSitiohedording tosé%(gfdlam 130/ £ vibled elnnrl okl cﬁﬁﬂrmlgﬂh(af);a Egagr% T2gseg-

copol yner (| )rhéhls are i subBlahtaBithd Sdtidlwalghd erabd MU cbib weigh
conposition according to any of clains | to 7 wherei n said crystallizable

segment cofprihg emnpatitidn@emtding 1 any of clétne t Sty ewhereinOn said Ebmlymer(j)e)zhd subiof taeweaghtli ng
to any of cl aversgelmalesulgr welights of saidSTA andl 1€ egauieptsisrsulstan(ially equs! te tha waight@reragednoby a
45 wei gHewuvai@g@s%Méemear wei ght of from 20,000 to 250,000. 10. The

i% din to 9 wherein adcoolrrer a
has a MID na’ﬁéﬁ"@h g coping °anve°§§ "E\;Z%\vheaewsammiyf Nraobotcssimstu
1.5 and a rat méHou d onocar%ox |l acid material, an i re "LEB aofw%??ldd%%lfd?% to
claim 10 vvheré? n sal (c)f )m has a TW\B gHSr8%t eri zed by at | east
SO o ONE2. Offhe Boripdéilich a&fordw\(d\ﬂalnpﬂ WheRH skif18]to &, AencdhvdturatdddichrBoxgifc abl mMbHP T

| ess tRan 1. 3s seledted frétRthe QIO EdndistAG ofaleMiinhyRfidedMABE did) BndlnixtérbShéfeckl Wher ei n
said copolyner (i)(a) has a MAD characterized by both a ratio of MWM of

| ess t han 23. Jhe sampogitiangedorsling fo cieiyy 2twherein[said S to Ba moroudsatufied dicarBocylTElacid material
conposi ti on dBEYs %ﬁ'%i@d fresn mgrowst copsistingaf acryllc goid or egipre therenf apdinet hacolio hojd s psters

(i)(a) shas a WH*% i ni num et hyI ene content of 20 %on a wei ght basis. 14
The conposif QB %g{lod||ag&r X va n.sal d g ﬁ) angl ?

t ot al ﬁ'{ﬂ 1565 POYERINGS 400
8(7)1aBI moPI gg(r’%oon a vvel asl é& 1«! Ll°h1f erﬂ"iggg; o S .%m raccor di ng

t oanyof cl 25 rmhe barﬁpo&ﬁw@&@mg 6 alhiﬁh zzqmiewmia p8|ye(nhae((®)a) 6dhebrikes SRABRBIyamine or
sequences ar eolyhliensioyamineshesin eath digRed groupeoaind 2166 Cdrbod€ drid ls&18 alkylenepolyamine
or polyalkylenepolyamine contains from 2 to 5 nitrogen atoms per molecule.

26. The composition according to claim 25 wherein said polyamine (ii)(a) comprises ethylene- polyamine, pro-
pylenepolyamine, polyethylenepolyamine or, polypropylenepolyamine.

27. The composition according to claim 26 wherein said polyamine contains at least 2 primary amino groups
per molecule.

28. The composition according to any of claims 1 to 27 wherein said alpha-, beta-unsaturated compound (ii)(b)

50 comprises at least one member selected from the group consisting of methyi acrylate, ethyl acrylate, pro-

pyl acrylate, butyl acrylate, methyl methacrylate, ethyl methacrylate, propyl methacrylate, and butyl me-
thacrylate.

29. The composition according to any of claims 1 to 27 wherein X of (ii)(b) is oxygen.

55 30. The composition according to claim 29 wherein from 3 to 5 equivalents of said polyamine (ii)(a) based on
said primary amine content thereof, are reacted per mole of said alpha, beta-unsaturated compound (i(b).

31. The composition according to glaim 29 or claim 30 wherein said amido-amine contains an average of from

R O R



5 (1) MT (I1) Ti - (M- T2)- (111) T (M - T2)y - M
wherein x and y are each integers of 1 to 3, Mconprises said
crystallizable segnment, T conpri seEP G4iod7iBv crystallinity segnment, ML and
M2 are the same or different and each conprises an M segnent, and 10

Tl and T2 arqtgglgn,mppge,%m‘g ent and each conpri ses a T segnent 16. The
conposi tion according to claim15 wherein said copolyner's (i) (a) segment
sequences 3ar hedoapaesition b@biding 6 ab)yofshmcltd,mevhﬁremib%f(umes siwrposi ti on accordi ng
to claim 15 wherein said copolyner's (i)(a) chain segnentsequences are
char- %5 3% T"%&?F‘B?‘?“E%EF"HQ‘“%‘P F'H‘E‘tsﬁY"Ee’i‘l rom o 5 eqpivalenof said amiea (it baed P 'dt o]
claim 17 whePem3y %’“‘F%“Bﬁ%““"i@fa“’rf?é‘”ﬁ"(ﬂ?bﬂg'F P58 alaka: Biteregtuatsd sempoutd (B

15 to 18 %eﬁ'ﬁé itﬁxﬁ'a F&R chYJ‘FEZ Src}afnﬁ’" \ﬁt%l'eql sydc rgolng_r%(l gcgltalnggn ﬂverag f
ments are ofﬁ.g,H ger% -average ecu ar wei 58
The conposition accor I ng to anyo “ai ms 15t o0 19wherein in sai d

copol yier (35) (Thg dompositionad@brdindte anyar g&rhs Btd 84 eofprisiAgltieaetdcidn pradud biicommhertexi) BndT |
and T2 segnexi) «ith gi) a virbdxgiitacid kdrypoadnti edmptiing ¢\e.45\Wdrarhibyl autatitage dismboxylie acid ar

wei ght of saiashylifide s CRNE, hydidzarByl subsiiteteC@oMROGIdE-¢atbdxylic ot ofl edhgdride. any of cl ai ns
1 to 20 wherein said nonounsaturated carboxylic acid material (i)(b) Is

sel ected f3oifhe dempenitionpecordingloslaimag whéreidromponeBili) irBsau husiercarbyh substituted succinic

di car boxyl i C aeid pranhydtideror a mixtu@3hereo.Cl O nonounsat ur at ed nonocar boxylic acid
material, and mixtures thereof. 30 22  The conposition according to claim
21 wher ei it ng cogspogitign ezwrdwawmaﬁW&f"efamm"eﬁnﬁdwq've"w ﬂbﬁﬁ{eggptmmqag-

sel ected froff¥f% group consisting of maleic anhydride, nmaleic acid, and

M Xt ur g5 t39erRPéompdsition 42BrdmG BRAT brle! PElaiRE ¢ QI Whteih RattloR pidtiddor WhHoRdnE Ei?ﬁr\dd 3
to CO1 nMDNOUH addbipfdneny () i€ AsoIe4elek ifin @G b &, PRyBlobambyl dubstikud dicErb&@hcumkyafdel 1 OM
the group consisting of acrylic acid or esters thereof and nethacrylic acid

or est er s 3h&hemmposiion astordiidite cleioidp abdrgin compareoidiv)ds 41¢),-{ bydaregrby Substitatedssicclnic 0
23 wherei n sanigdgel yam ne (ii)(a) conprises polyam nes containing from2 to
60 carkon atons and from2 to 12 nitrogen atons per nol ecul e. 25. The
conposi t i ¢ Jee@maesiign ?@’éP&Pﬁ?M*’M%’P'@P‘H"P%ﬂ"bl("’b'&F9am gienyl substidgd suerifisAns es
al kyl enepol y&¥ide or 40 pol yal kyl enepol yam ne wherei n each al kyl ene

t | k I .
Ky 0 o A0S A M s

The co 05|t|on accor gi toc erein said polyamne (ii)(a)
conpri ses 4af hyd &ﬂﬁoslt[bﬁbébamnﬁtb claiih £+ whith lceNERHoNDVONR 49 RO YEdaltyW Ripap&l yan ne
or, polypropyl enepol yam ne. 45 27. The conposition according to claim 25
wherei n sd#dd Tpmoymmltive agsording forplainy 41 W'@@?n@nsmomr?&ﬂym@m% ofmalgi b ippswer.

nol ecul 8 ositjon accordin cl ai 27 wherein
sai d alaf)ha& TB%?EPWE’EPEFPQ{“EH’ 1"3“’8%?'1”?')5%'8% 1o 13""?&8&?‘& 1 OREVely | east
one menbersss hsdipbsitioh QoA tockiaMP1 M%ﬂ.as%m%foomhbm ﬁ%%a)ﬁl\ﬁ-mrov&t hyl
acrylate, pro- pyl acrylate, butyl acrylate, nethyl nethacrylate, ethyl

met hacr yl aée Theeoopyditionedchreting wlamyt ane ofiabinsiad tods wherein sdidxteaginaus eated4) is a lubeicating
corrposi«tion aﬂ;cordi ng to any of clains I to 27 wherein X of (ii)(b) Is
oxygen. e conposition according to claim29 wherein from3 to 5
equi val ent‘g Jf‘ pas't&grg% "R Y P')e("é)"a'ﬁ‘aégﬁ 43 hereln gridhromReation i fiftis foempigtedht
t hereof , ar e PA%NpLR]C e of said al pha, beta-unsaturated conpound
(11)(b). 3 ThEEonfpediidAasdoidRY toaa‘ﬁ%}{e@f Gdimd 1 16 hliBretidaf corhpoditidh isSsh dMaGcEinateS Al d
am do- é?n ne contains an average of from39 1 1!'1111! 11111111111 1111 11
111 EP 48. 46Qud8 a4 a BlitifundtionaBvisnsitgl ndegxrioprp@r ip @ oleaginewsitolposBah of Gle@nposition ac-
conposi ti on &onding Wiangoreof daiys b 46l ains | to 27 wherein X of (ii)(b) is
sulfur. 6 33. The conposition according to claim32 wherein from3 to 5
equi valggnts of said amne (il)(a), based on said primary am ne content

t her eof arRatendanspeiirhper nol e of said al pha, beta-unsaturated conpound

(iri1)(b). 34. The conposition according to claim32 or claim 33 wherein said
component i iZpseEwepseiaag. dip das epkdiopsprpgukt von

(i) (a) einem Copolymer aus Ethylen und mindestens einem weiteren a-Olefinmonomer, wobei das Co-
polymer intramolekular heterogene Copolymerketten umfafit, die mindestens ein kristallisierbares Seg-
ment aus Methyleneinheiten und mindestens ein Ethylen-a-Olefin-Copolymersegment mit niedriger
Kristallinitét enthalten, wobei das mindestens eine kristallisierbare Segment mindestens 10 Gew.% der
Copolymerkette umfafit und mindestens 57 Gew.% Ethylen enthit, wobei das Segment mit niedriger

[
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froml to 3 thloam do groups per nolecule. 10 35. The conposition
according to any of clains 1 to 34 conprising the reaction product of
conponents (i) and (ii) with (ill)EPD4988HABY|ic acid conmponent conpri sing
g 2. 4s hydrocarbyl substituted dicarboxylic acid or anhydride, or C50 400
hydrocar byl s asthiiiditse ittt HEN0 Qs 59 Gells BRAYIABRMER Gnddobél 088 CepRIIMEN difd@MoleRGiargel N€
conposi ti on aGdhtsteridlling BesftdtAid Buth miND&KeRE BindsABNEMBA VerHailtdid von MM XonWaniger als

hydr ocar byl s usd éikemi Behari€h M./, Udh weniger ala B dek@finzéicHytast, iudEwdsdei niindabtédsiwe

t hereof. 37. TRamicangadividuelen, dtraradidakiiaghdiedogeheni Ketta Gonahire jetier AW Oindestens 5i | )

I s a pel ybut ergs.%dHp KétieLmtaBisichuircder Dusamragnsetiupglum aliddesR0s 7 Gév. % Ethglec@ngamddri on
accordi ng to antprscheidemwobsi dasrGopdlyriepmB b) eihgenisicimeinfachaingesittiglenn Carbansivfematerial
conponent s (i )mitdrkds I Carhonsivcbgrupran@deriAnlyydiidarippen gopfizipt wird, amepritdpfinis tEthylenappo-a
C12 18 hydr ocdmieyru bdddssenidt ut ed di car boxa/l i c anhydride. 39. The conposition
accordi ng to diAmigien edeethispmidAnindasdng Reaktipps-pradult von (a) Poivgminyad Groalt-gpsat-
substi Put ed sdigter Yakindypgiyitder EREmMeIn5 40, The conposition according to claim
38 wherein conmponent (iv) is a Cl2_18 al kenyl substituted succinic an-
hydride. 41. An ol eagi nous conposit iRR Ro}rg(i si ng ol eagi nous material and,
as a a viscosity index (V) irrprO\fer| al30y conposition according to
any ong of claims | to 40. 42. Re—®apBs+1Q enYaccording to claim 41l which
contains from0.001 to 49 w.%of said VI inprover. 43. The conposition
accordi ng to ovoheihSegersteff edar Jchwefelish Y -PRHERG.o0T1 to 20 wt. % of said VI

| mprover. 35 44. The conposition according to claim41l which contains from
0.001 to 15 wt. % of said VI inprover. 4_gThe conposition according to claim
41 whi gh contains from0.001 to 10 %of said VI inprover. 46. The
conposition according to any one of clangs 41 to 45 wherein said ol eagi nous
material is a lubricating 40 oil. 47. The conposition according to any
one of cl ai s istuny B', RS RUAREYne RAursbhadgig amyrodihlt wenden ags Wasbaustdfy Kéhtanwasserstefiund

| ubri cati ng oisubstitviepters Ketilapwasserstoff, 48 falThe conposition according to any one
of clabns 41_to 45 wherein said conmposition is an oi| concentrate, 49. The
use as a Aul F??E‘WE‘PP%W&I“% %‘E%Eﬁhﬂy‘gq?ﬁ"déis FHbgnerraymer N R ea R P B Eopolymer
conposition g "conposition ac- cording to any one of clains | to 40.

Pat ent ans B C5li8mmensétig MBEEARSHdcH W Bder 8o ablias EXpailihr @i BhORIntciek At Disperditd)

el nem Copol y & izusktimeRdeBVhEarwbRE sHUAIBERIYE 06t 0dpEMeIRItdnEdifRZusammensetzung auf-

cL-a eff NN N G&BEN, di¥VBIEHEIm w3 ude? Weniger von der dUdh¥dWRittlichéH EtRyBALkmhérsetzung un-
het er ogene Ceapseheideer ketten unfaBt, die m ndestens esn kristallisierbares

Seg- nent aus Met hyl enei nheiten und m ndestens ein

Et hyl en- a40 évsemmensgiayngmachdaenriqhid, bef der die intermaiekplangDispersiifl depduspmmengetryng desn
wobei ges m REROMMERJ@) aine spiphiedst.fab PaGen-Yy AprCopalymrknttensinaFusarupesseiynggiyval; der
Copol yner ket & Hasigh wp 13, Gew- i aderoenigervon ger durighssfnittichen Ethyiatzusprmenselzypgeyntega s
Segnent mit AThaigey ger 40 | 112111212111212112112112111111 EP O 400 871 Bl

Kristal |l gitbleaRinGibtztfRMactHnord 4?&%;%%&[4&41&%“@@5@ éaﬁwaﬂz Jmssiga%gzs
Copol ymer si ggpoyHef ith)ind Solchi it Hal YSELE Y| déf EhpRGmdrkettbn eifttl RiséthHhdn tiﬁhv& wei-CNS
ei nes ¥on el BaMLYSIchlirh 40 Gaw.%Waer\Wniibr V4R Ber\WBidhsaRHittigled EthyldhtdseinbREBURY dhitdrt NI S
von M/ M voschém& ger als 1,8 gekennzei chnet ist, und wobel m ndestens zwei
Anteil e el ner Individuellen, intranolekular heterogenen Kette, von denen

j eder Ant & | Zwiammensezunrg ngchPinem der Ansprighe 0§ 3 bei didas Segmentiniy hiedrigeriKrstallinfiat vanr
Zusamrgsnsetzd?@cmﬂymfdﬂ@b%om3ﬁe@v@t%@tlﬁ%%n vonei nander unt erschei den,
wobei &as .Copol yner i t et hyl.eni sch einfach ungeajttiat.em
Carbons: o/srisi gl bﬁ%gwﬁé%‘ 5 e S UG o o
gepfropft w um geprrop YeS Ve yl encopo- |ynmer zu bilden; und (ii)

Am d- Ami n g0dehsamie LG AEH dhem@BSANSRBchBe Bl 7] HaIder s RbHIkIebaX SeghenfiRthdtatehsn
und (b), aj - uspeew.t-Etdyidnumfat. tigter Verbindung mt der Fornel: R2 R3 X 15

-y wobel X Sauerstoff oder Schwefel ist, Y -OR4, -SR4, oder 4
9. Zusammensetzung nach einem der Anspriiche 1 bis 8, bei der das Copotymer (i)(a) durch ein durchschnitt-

liches Molekulargewicht (Gewichtsmittel) von 20 000 bis 250 000 gekennzeichnet ist.

10. Zusammensetzung nach einem der Anspriiche 1 bis 9, bei der das Copolymer (i)(a) eine Molekularge-
wichtsverteilung aufweist, die durch mindestens eines aus einem Verhaltnis von M,/M;, von weniger als
1,5 und sinem Verhéltnis von M,/M,, von weniger als 1,5 gekennzeichnet ist.
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20 6 ist, und R, R2, R3,
R4 und R5 unabhangi g ausgewAhit werden aus Wasserstoff, Kohl enwasser st of f

und substitui ertem Kohl enwasser st 8P doasri@iti t. 25 2. Zusammenset zung nach
Anspruch 1, bei der das Ethyl encopolynmer (i) (a) Ethyl en-Propyl en-Copol yner

unfaat. 341, ZMSAHERERRAS fddiEhsPracH 0/ V3RIRF ddS BopblyMélfifia dgm RSbkuldRewitliAsverltdl iy bl el
(i) (a) eine ydkAeBrcPiinticaieRs éthes BEY eemiVierhdithis von M, /MEVon ¥eREHTEIE A28 L eh8m Ver-
auf wei st , sq,adaé\tonwmg%ﬁ%g&rmsmkaﬁmmmfslen Si ne Zusanmmenset zung auf -
wel sen, d| e sich um 15 Gew. % oder weni ger von der durchschnittlichen

Et hy| esz utZnveierisavsanmensaiungtneshsAnivriiahelt , beixler das Gopaimengé) siuaolekuletgewichiaserc h
3, bei der dplung besiat sisisowal duras ofn Verhdlnis von Ml voresigeraisrisRStaisiseh dyesh eig yer-
Copol ymer s (hé}"('ﬁi‘)°“§4z’Mveeﬁiﬂ@'als§t2QSEPQEFe!FB“GGeW % der Copol yrrer ketten eine

gﬂf ghmgg R?‘ | { Ziﬁ%hnﬁﬁn% && en‘le Jﬁ{.&% ﬁg §§ z %ﬁ%ﬁ ché?r das é)oﬁ%YrW %nen mlnlmaleneée

Zusami@nset zun er nol ekul are Di spersitat

der Zusamgg m&m@ag né;a ﬁ@dpﬁl&ﬂ& bén J;Ar(daé c@bnpﬁerq.gé)@h.en infknalef BbsafhiatigvgeXo der
Copol ymer ket Haf RonSdsNe beddgen =0 dRB sewieningsiailf wel - 40 sen, die sich um 10
Gew. % oder weni ger von der durchschnittlichen Et hlyl enzusanmenset zung unter -
schei det . 15 Matarigzuasmmarsezynginachsinem des Apsprictiretbisdd Ppirdpn disriettansegmentsequenzen deg r
das Segnent GApplvmeredia) gussh mindestens sine derSyuktwem dern Copol yner (i)(a) 20 bis
53 Gew. % Et hyl('b'H’urrf alit. 45 7. Zusamensetzung nach Anspruch 6, bei der
das Segnent maﬁ’ﬁ‘f qTnger Kristalli n|t|t von dem Copol ymer (i)(a) 30 bis 50

Gew. % Et hyl en{ ::rga yLén(f‘nac 'I nem&gasﬁ%;’{o{gg Q@lug‘?r |rsez

An
be! dep das ki st gIkF %{ er Kristafiinit tumf d.M2glgichroder ve

unfaBt. 9. zgeSentymed
Copol ymer (i) 3 s nlt s he‘gI %eerll'ﬁ g‘?ed 5 ?"“” e
(

Gewi chtsm’ttel) von 26 000 b| s 250 000 gekennzei chnet i st. sc 10.
Zusamrens ¢4, ZZusgmmehsdizuag Mt AGSPTuch ISR deEdi€Sdgmbitseqfanzendies Chpblyrers(i)@pdiedh Birax-

(i) (a)#si ne thigeteahzaicyet sint cht svertei | ung aufwel st, die durch m ndestens
sines aus einem Verhaltnis von MN M1 von weni ger al's 1,5 und ei nem
Ver hal t ni &7 VZHSSYBITRAIFUPe PRODARIPLISH 15abeider digKejionsepmenisequsrrep d?ssCt°P°'!1'f“1 Oeeureh 1111
111 HE Hi 11 mukpnlhgekennpeichpetaind 871 Bi 11. Zusarmenset zung nach Anspruch 10,
bei derda ht sverteilung auf- weist, die
durch %i n?e%gﬁémﬁﬁédggg%gl\g pﬁ%ﬁ@é?ﬁl&qxﬁfﬁw\%n M/ Mh von weniger als 1 25
und ei nemig/ezusamvidnsstiung Wath eivéih BAAAVSINGCHETS T8, 1Y Ser dio BediRMB ITNERII T A8k Copd-. S
12. Mat eri al poegyEyen vedentlithgn tglbicRaSaridhehitblldes hie@dhschaitliotercMdliakplalgyvaents tesi)- ( a)
ei ne Mol ekulzngew chtsver- teilung besitzt, die sowohl durch ein Verhiltnis
von M4Mh_von weniger als 1,25 als auch dur ch 5|n Ver- h||tn|s von IVl/MN

von weni gé& %t:g:h °'i2h°e%g$déﬁ;g?2'é?'%?ﬁﬁéﬁmu§¥°15f§ 1;2’8 eT urmT Kﬁgﬁf‘% g%féder
Al he 1 UFFASC 2 c e
IR koo ittt Wl M

Zusamvens g4, Zp\RemiéHsbaiig fdth $nbm detAnkifflicndl € bis 98 DeioRfb mﬁéh unbeskitfigte @érméure-

mi ni medoen  Gesairafi)iby s sgulanit ift alid deMEHppa BetBheRERS BRBcHAMGesSistert B bis O], DicB®8H- Z1 .
15. Mat eri al gauremaiehd) shtadhiirgesatiglame, B8 MdnbeaRidhdaGaMateriaPind GbhiscHon hiedlad. di €
Ket t ensegnent sequenzen des 15 Copol ynmers (i)(a) durch m ndestens eine

der St r uk®ir &usargnszung Fach Atgpraph 21, beilger das giFacq udesatligtelQ,- bis CiyiDicarbgiBiiyrematay
gekennzei chneel ausgewkhit isbaus|desGnypre bestpiend| susgdaiginsarednhydnd, Maleingdurs und Bemischen M

das krfst al H"S‘T’@ﬂerbare 20 Segrrent um‘ alt, T das Segnent mit
ni edr: ger ;(r rlnLnls l}natn c ns rdas e ngségdgr Vé?JéCKh' F u'?ed ugd
jeveils ef'h us b&LEL é?&n & el E Filine N
und jeweils &y,ga

60

24. Zusammensetzung nach einem der Anspriiche 1 bis 23, bei der das Polyamin (jii)(a) Polyamine umfaft,
die 2 bis 60 Kohlenstoffatome und 2 bis 12 Stickstoffatome pro Molekiil enthalten.

25. Zusammensetzung nach Anspruch 24, bei der das Polyamin (ii)(a) Alkylenpolyamin oder
Polyalkylenpolyamin umfaBt, wobei jede Alkylengruppe 2 bis 6 Kohlenstoffatome enthélt und das
Alkylenpolyamin oder Polyalkylenpolyamin 2 bis § Stickstoffatome pro Molekill enth&lt.
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26. Zusammensetzung nach Anspruch 25, bel der das Polyamin (ii)}(a) Ethylenpolyamin, Propylenpolyamin,
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16. Zusammenset zung nach. Anspruch 15, bei der di e Segnentsequenzen des
Copol ynmers (i)(a) durch Struk- 25 tur | gskennzsichnst sind. 17.
Zusamenset zung nach Anspruch 15, BR04adsdr181e Kettensegnment sequenzen des
Copol ynmers (l)(a) durch Struktur Il gekennzeichnet sind. 30 18.
Zusanmens et z PogethylénBolysinfiddeiCHblypropyldAfdlyafhumfan@ll €i ch 1 ist. 19.
Zusammenset zung nach el nem der Anspruche 15 bis 18, be! der die Segments T1
und T2 in Hedu nsefzyngach Anpgragh 25/ beldesian Plyagiinavinddstensgivel piriitize Abeiidgoupbeanipid t el
des dur chschiMolekil eathty Mol ekul argevm chts besit- zen. 20. Zusam*rensetzung
nach elsnerg&e Ans r he 5 b I S 1 beI der i n dem ék[go ymer (a) die
Summe der %‘ sem | a ?hEﬂths’re 'I"}SF E'ﬂﬁe 'Ebl@d‘d'ét(“)(b)
Segnents Ti Q(% 'fj'i oLl '8&?%’8@2’% lat, Propyl-
dur chschni tt I ar gew (9'1? éme ac Ryre a§fya ‘2‘ methacrylat um-
Zusarrrrensetzung nach ei nem der Anspr;che 1 bis 20, be! der das ei nfach
ungesAft i goe ZUsdmpfe Rge@UrgETactfiéhem der Anspraéra bl 27 (de) dePX atﬁ&rﬁ@%&)ﬁ lst aus der
G uppe best ehond aus einfach ungesfittigtem C4- g- Di car bon-

si ur emat er30alZusagimenseizhna nacjoAraRru¢h?® chel deR3 is %Ac@!k@em)m dem Boyamiin(i)@irhézepénauf und
Geni schen hi @pspehSenalban grimseemins ero Mehder »Brehgesittigtan Yethinguhg (if(b) umdesetztiserden.

der ?E%B?“ﬁ%a“ beeire ﬁgii'arrrnc R R

hi ervon. usam‘rens zung nach Anspruch 21, be! der das einfach
ungesatti g&e ZGmmihebtr bR IS BbHo 8 bis BRLHR! dok adsi(ihbPSchAdts @ WANI T i st
aus der G uppe bestehend aus Acryl saure oder deren Estern und Met ha-

cryl samr e 33d&rsapmensetzgng nechAnsiach22, beitisshrinbAmivbieniedps Aan (i) teaogee auf dessen
Anspr Cche | [Gehaltzg primgsem din, ReraMol Pes|oyfexmieéiltibter) Yeadindiag (y)mwwsclztﬁnafdbr; die 2
bis 60 Ko Q/Sr offago und %Zr rs?3 2dSt chstoffatorre ro Mol ekul enthalten.
25. Zusa s§n rgfggl 3¢ ‘t‘hp'z'kﬁg Rite] o slin Kogppnepta i) qupgh Pitligh { bip § Thippmidgrup-

Al kyl enpol yaH1 P Pol yaI kyI enpol yam n unfait, wobei jede

Al kyl edgr lﬁ.p?us%nﬁieﬁseéur‘ﬁqﬁbrﬁ'ﬂﬁmw AHsFriEhe a bisBl| die &Qﬂeﬁ%sﬁbéﬁ)ﬁlcﬁ pYiaeR oder
Pol yal kyl enpahd/@yhityii eikér Salorakibroismpshbhta LinaBt, 816 BindidhBibsseridradslituiertdc,,- bis
Zusanmmenset z Cpeichidhsadie Dpériiefan AhhydiPddefl@ife I@ﬁl@an@ée)bﬂﬂ?stibsﬁtblér}e(@s),— bis Cge-Mono-

Et hyl enpol yanien DicktbaniuresdsodeyenMnhydridlist.

1111113111111111 EP 0 400 871 Bl Pol yet hyl enpol yami n oder

Pol ypr 0py138n gutepannsstzunsinashAnsiygeh 33 beideritompenepia i) eine kdhlepwrspersieffsulpgtuietieCsder
das Pol yani n %# frgtaigsauinader seren Aphydrg eder slprGepysenhigsves ibl ekul enthalt. 5

| ;
a,4- ingest 11 ng i dﬁ&ﬁg’“& AR, oo Rkt Al obourPau=Biafaampona.
en

der -G sppe beste aus Methyl acrylat, Ethylacrylat, Propyl- acrylat,

But yl acr yl3at zudubineydeBtrighady eerider ArbgigehB® bib 87 b Uétdas @aﬁﬂ“&p@hﬂ@@&k&hﬁfned@d

But yl met hacr ¥ wntl (ijiand gbgeibénenfais (i) 2R erdestrit (WReltsh KohlBrivaBiapstbrigubBtilera IC, /016051 che
1 bis 27, bechdmnswreanwd(-dnun)(ebs)tztﬁtnd;erstoff I'st. 30. Zusammensetzung nach
Anspruch 29 bet der 3 bis 5 Aquivalente von dern Polyamin (ii)(a), bezogen
auf- dessert PP%“[" ng nAGADRArUGH;38, beldler)amppnente (v)ginjkahienwassgrtotisubatistiertes -
Ver bi ndung (i¥9765*" é‘gfai'{'y%'r“‘tden 15 31. Zusammenset zung nach Anspruch
29 oder 3

pro Mol ek%u %gsam%ﬁs:,%g.g 'ﬁm@;%ﬂssagﬁgﬂg&n &{?% ('ﬁhamjadg b ﬁss‘ﬁ?h‘g 121 igyt ‘§ 27,
be! de‘r'5 X aus (ii)(b) Schvvefel Ist. 20 33. Zusammenset zung nach Anspruch
32, bel ded. Biaigs oder BijaligeZusanimensbersngib Niartigés Nidteipl, unb 812 ity Viskositainds@MNver-
Cehal t an pr perasrerpinaZisammensetzivigl nacheainemRerAngwdchie t bgue omfeltr bi ndung (il ) (b)

ungeset zt X\e%den 34. Ver bi ndung nach Anspruch 32 oder 33, be! der die
Konponent &%( FYSPMEBATsERWIgRATANSREgh 4. dif G003 bisd) S‘Q’I’r\/d’Q?Wﬁ’e"bﬂﬁﬁreﬁreﬂth%l ekul

ent hi | g %5 Zuémme%UE%@E@SA%E&H&% ’B?e‘rfqog? lbfgggrb? n\?lWe%gshs?renl's enélglt 34, die

des Reakti onsprodukt onent'’en

Car bonsauek znqamemeungmﬁaﬁtnsprahhm Sdid 00k 68 Iwawameg witvafvbssdiemstendnit er t S C12-
bi s C4-D carbonsgure oder deren Anhydrid oder eine

kohl enwas 4&r $¥sgmmergevngmashainspsuahid, dig G:00Chis 1B Bew.%gdeYI-VBibesselesresthéit. e oder
deren #nh M Zusamrens Ans h 35, bei der
Konponent ég( | '?sla#'%é'?sﬁ% ®S ﬁ‘?' er{uv\gggrébrngqrgﬁf gﬂﬁﬁﬁag F%F?%ﬁlﬁigc‘? Material Schmierd st

47. Zusammensetzung nach einem der Anspriiche 41 bis 45, bei der die Zusammensetzung eine fertig for-
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bi s CAwBer nst el nsaure oder deren Anhydrid oder ein Gem sch hiervon |st. 37.
Zusammenset zung nach Anspruch 36, be! der Konponente (iii) ein

pol ybut enyl substi tui ert es Ber nst eFf0488dt Bhnhydrid | at. 35 38.
Zusammenset zung nach ei nem der Ansprtche 1 bis 37, bei der das

Reakt i onspr osluiéfte sépmieriaisamnebungst.) und (11) und gegebenenfalls (iii)

aul ~erdemmt (iv) einemkohl enwasserstoffsubstituierten Cl2- bis (g

Di car bonstuZusanmposeizdnanagieinemater Asariche 4Tbls 450bei dendiafuvenvoesstemgein étkbnzmvsp ruch
38, bei der iskonponent e (| v) el n kohl enwasser st of fsubstituiertes Cl2, b| s
C18- Bex nsjei etun !
der_ oot v A SRR B A

Ber nst ei nsi dreann %‘T gg ereGrRast | ge

Zusamenset zung, d| e oI artl ges Mat eri al und aI S ei nen

Vi skosi taﬁﬁ,wﬂggg(o\{g)ver- besserer eine Zusammenset zung nach el nem der
Ansprithe 1 bis 40 unfaat. 42. Zusammensetzung nach Anspruch 41, die 0,001

bis 49 Gop O@OQS&,“M, cofFens RSrdalibdeTidchigh .t - 50 43. Zusammenset zung nach
Anspruch 41, @efdbh ke &Ry kMY % B8R M s EhdHRm a8 biBkeSolighletit cofiymere
Zusanmenset z uaﬂnpmhdémsmeu edborslril.enqaus@r@arﬁ&aﬂ.unb hé&érdgenbiR Mudnél&stlaire, contenant au

VI - Ver,besser emsintntsjnent crigkailisable/ Gy b e anvasis uASeyiie k@8 copdlyméte ethiiend0 1

bi s 10 Cew. % ape-défindbafiile gistaliits, danmd Ibqubltle sefybent Gristallistbiadiae meied uhtypg repissénteei nem
der Anspr Ccheauroirsi1g %45 poitzale ladita chaigescopdhanmériquget dubtleatral aoinS87t tabrepolils d'stbyiened 7.
Zusamenset z uklgeamentte fibirgristeltinité pecoptietine pldd dd i3S effoid déthyléne, af|edit copolymere
Zusanmenset z uPR§s&de Hee distribution desgpoids mlétglai_Lr_gqcmmriség per 4 mainsjunyappgrt ¢hoisfentrd ym 1

EP 0 400 871 BPPopiM:{MpinfasiewaiR ol wy raprott VelMpisigter & (A cpt flans lequpBau Trirsewenesieny ung
nach ei nem def'¥#$ 55‘?"?%4'1’@"@1’" ?fF%‘a’HB"e "19@[°9€I@Fé 'G‘T%‘%&é%ﬁff?ﬁ?ﬂé’éi’%’ tigngengqspntant au

t | konzentrat g °’h’§?'ds FdeZ?ﬂ%‘E pargu meiRy der
Anspruche 1 b °ﬂﬂ°' d ‘ t‘?"é?"e ?&fb) ”5? 'f"?;{fi% HABsadaryRediBr®r i n
ei ner§ol arti ggfe ’"%ﬁrl ﬁ)i‘ 5 rﬁ‘i‘@r%"é‘f’%ﬂﬁ?ﬁ“‘iﬂ’ riER RIS ROy frmpr
Conpodt ti on_chipl Gligiy Hdo%ng BAGLERRh 1o(phufiPde acklh & e,

d' et hyl ene et8 %l&nw BtL-{nGaniHe LB gépghgh#n f % ini que()ﬂnmhﬁ]};

copol ynere conp enant es chat nes cop o nerlques presentant une

het 6rogbn6it6 intranol eculalre, co tbnang au ,5 noi ns un segment

cri st%I | isable de notifs nethyleng et ag noin§ un segnent de copol ynere

et hyl ene- al pha-ol f I ne de faihleccristalli m&e daps | equel |s segnent

cristallisable d au noins un type represente au noins 10 % en poi ds de

| adi t e chat ne_ copol u ns,57 %e d' et hyl ene,
| e segnent ded alaﬂ'l'%ngfelpstsenlt °’f¥?€e°°ﬁg“3‘6fﬁt\|“eﬁfés°"te""ﬁ[""%e 8R95%§/"en poi ds
d' ethytene, et ledit copol ynbre possede une distribution des poids

mol ecul aires caracterisee par au noi gg un rapport choisi entre un 20
rapport TMp-n inffrieur A 2 et un rgpport M/M inferieur a 1,8, et dans

| equel au noins deux portions d' umg chatne djstincte presentant une

het erogeneite intranol ecul aire, chague portion representant au nmolns 5 %en
poi ds 4le | adite chat ne possedent desRConpositions differant |'une de

| "autre paraumpi s A reff
avec (b)' une Bp’.?f Qo EhoRU s bl Ofans BlUbRGERA I ?fg%a?%’*e-e‘?

et hyl eni que aya ¢ f groupes aci de ou anhydrlde car boxyl i que pour
fornmer 2%, Composmobl mmapoieyémmioﬂh aitydqRaR |dopdiyntre d'&hyidhd ()la) Eonsiste en un co-

ani do-*ani ne polymérh kibganechoopiigiene consi stant en | e produit de reaction (a)

d' une polyam ne, et (b) d'un conpose al pha, bAta-insature represente par |a

formnul e Compothgn suivant lxregendication 1 ou 2, dans laquelle le copolymare (I)(a) posséde une dispprsité
1 Rl - C de composition intermolégulaire telle que95 % erippids dgsgu@ﬁg &hengs %pplgmnggeg ﬁqsgéqent(ygg, gene
ou | e sgouf r Gomaesitien,giticant ffune gl égalp gu inférigpre & K ep poidsleiggite composition moyenne

en éthyléne.

4. Composition suivant la revendication 3, dans laquelle la dispersité de composition intermoléculaire du
copolymere (i}(a) est telle que 95 % en poids des chaines copolymériques possédent une composition

différant d'une valeur égale ou inférieure & 13 % en poids de la composition moyenne en éthyléne.
&6 '

5. Composition suivant la revendication 4, dans laquelle la dispersité de composition intermoléculaire du
copolymére (i)(a) est telle que 95 % en poids des chaines copolymériques possédent une composition
différant d'une valeur égale ou inférieure & 10 % en poids de la composition moyenne en éthyléne.
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-N Z R~~~ o~ 5 40R et R, R2, R3, R4 et
R5 sont choi sis i ndependament entre |'hydrogene, un groups hydrocarbyle,
et un groupe hydrocarbyl e substit Ee.0420871®Inpositi on suivant |a
revendicatlon 1, dans |aquelle le copolynere d ethyline (i)(a) consiste en

un co- pogy n@cfnﬁaoﬁﬁdﬂléhl%ﬁ‘uﬁé’ &IBMI)rﬁU@des Fevendieafitne § b b, daRk 18ddbiledd Seghént de faible cris-
revendi cat i omnidits @ulcopolyrHé8 @)(d) kbRt 20 4 83 %Gﬁ)ﬁdudémﬂ@léﬁé ) (a) possede une
di spersite de conposition internoleculaire telle quo 95 % en poi ds desdites

chat nes c&poCompesiiicngadwanijorewsadention & dans awgliels sagment delfeible enistatiinitediu aopelymére 6)(a)
egal e ou i nf@rrbem‘@ worfsemfao@ad'pwa@ de ladite corrposi tion rmyenne en

6t hyl ene on sui ant | a rev ndi c

i spersi b 8 8§I"t‘1”%2‘"? Rl it P gt gt b eoby sl o
que 95 % en POPEL Hons Pl HRupoidy Yi ques possedent une conposition

dOfrant g %p\ﬁﬁIidﬁ'dﬁwa%g@h uBlbongtY det teGdHdRatBnslt é’/ﬂéhgla&mléiﬁ cdiI@ly:In&e L{W@d tion

noyenn® en Gk fs6 P&t unem o Ane ﬁmﬁfelciﬂp&&rﬁéﬁculalmde2@06@/256@0633- 1 on dans
| aquel l e | a dispersite e conposition internol eculaire du copolynere (i) (a)

est tel | elgueonipbsifenanivapbliude qubissnqoé deBmevsndicatians |t indr danei@guelies sepdiymeére ((Jfa) pos-
conposi ti on wdé GrerRoM cacﬂcténﬂéevalaemOIHSQaIaePOUwhmﬂP@MUemeoraMm@n inferiepr 569 efaynde
| a COITBOSI t |@W°#Wé'hn@f'méﬁl5hyl bne. EP 0 400 871 Bl 6. Corrp05| tion

. ; d I I t
Zgl I‘IZIIbI o crﬁ?%“%ogtg%%ﬁ%uﬁ regs Iﬁgi/?e Fﬁ%’% Inf rqu?ﬁ %}P gqeo ranin urn-en

d' et hyl ene. ? ffc? mc?’s"sf'"mﬁpsw vant rarpgven RERY

segnent de fal%l e cristallinite du copol yner e (|)(a) 5 corrprend 30 A
50 % e Pl dSonshobitidn)litdnEra redendloatit A% idhdsMuyuéii ievcBtlymereUi8) paskdlicshe RSl cahasteri-
revendi cat i o#¥s ala fis gar ufl Ripporl MM} eirdrieurlaer, 25@pumREIpot M/BI] inlshidus@éii.e conprend au
moi ns 57 % en poids d' bthylene. 0O 9. Conposition suivant |'une

quel conqués. deampogitiaasdivantiiunequsicanqgpe dps fﬂmaﬂmam%ﬂﬁ gans aquliplsicoretymere (NPay eat
ca- racterl s@%%%ﬂ?&’%’?@ﬁﬁ@'?ﬁﬁﬂ%’%ﬁ"ézﬂlﬁ pHPess Pase@leu| ai re de 20 000 a

250 008@. d d L A O,
dans | aqu e mﬂ&p&%ﬁqﬁn gul anIIa ?eI\IenZiJa },orgagrgllea%ue%e Féo 0 %jrenﬁsﬁﬁﬁae I gs\é e uIveCtngeeéx rIIlﬁlmale

nobi NS un rap t I\/p/NhlnfbrleurA15et un
rapport M, I\bori\dbﬁlh'&’nlsﬁﬂint Ama q@coaqLe da}ma&ea&.br@n #514| ¥n8 laqlefle le&¥Elehcastaisef 10,
dans | aquel | mertsdechiind du\tomiymalel (i)(&)apntRaracérises pircau bidhs Nume ded strldturess:6€ par au
moi ns Hin rapp@yM-rthoi st entre un rapport M/ Mn inferieur A 1,25 et un
rapport M/ Mp(iyTe-8x A 1,2. 20 12. Conposition suivant la revendication
11, dans | aqudM]®-[M' -GpdMynere (i)(a) possede une DPM caracteri- see d la
toi s par un r dpgadesqualpy (i y repféeentent ghacun Lin AGnkeg entier de 43S0l repkaseritgle sedmenticdsr a
1, 2. 13. Conpdalisehieyd reprdseninie somenidedgikie PJ’GI@II]EI@ Miat M panbidelitigues jow différpniyet 19
dans | aquel I e Prése Q%‘EII‘WM‘I‘ gegmeptM pt 15 65T send iflantignes op différants pirepresantent eheeu w8 en
et hyl ene de 23°¥°"%slir base ponderale. 25 14. Conposition sulvant |a

revendi catg op r

i mal o (5t "Iv%s'"”'%“%”x ARl i R AURRIS okl USROG b S I

sui van# | ' une quel conque des revendications 1 a 14, dans laquelle les
sdquences 1decangsitidGuivant la rerendictichel 5cdand laguelil leCEniEnyes@eLsegingritstde chdlinds du co-

car act erseequlwrléree(u(amhmrabtéﬁsaepdesststctutedl;ures: (ry MT (1) T - (M-T2)x
(111) T1 - - T2 - M2 dans | esquelles x et representent chacun un
nonbr e entI’ P°’ER95'I'°“6?“§""I IW?"&'III“E%"@I:IF dandagalerattéogaug. 35 talil sabl e,

T repr8seny ecI»r#péﬁ%BLm%e qﬁél&'n eCfed %I/éIIdIcétBhst?sa I\%& ﬂ §O&I§IJ§. Ingn‘ées
idsmolé

ou different @(ﬁﬁes%@gme%?se?ﬂ @él de §|I'I e Q&QS@ |a|ﬁtpra en-
i denti ques oyqes.fferents et reprbsentent c acun un segnent

Conposition suivant |a revendication 15, dans |aquelle | es sequences de

segneng,s @& Copmsitioresubarti'yreael@ngle desreneridiestiosdtssa 10 Harls dagaéls Luzhsle @ogblymére
(i)(a), la somme des moyennes pondérales des poids moléculaires des segments T! et T2 est pratiquement
égale a la moyenne pondérale du poids moléculaire du segment M.

21. Composition suivant 'une quelconque des revendications 1 & 20, dans laquelle la matigre du type acide
carboxylique mono-insaturé (i)(b) est cholsie dans le groupe comprenant une matiére du type acide di-
carboxylique mono-insaturé en C, & C,q, une matiére du type acide monocarboxylique mono-insaturé en
Cj & C,g et leurs mélanges.
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40 17. Conposition suivant |la revendication 15, dans |aquelle |es sequences
des segnents de chatnes du co- polynere (i)(a) sont caracterisees par |la
structure 11. 18. Conposition sui vEhe4dod7tBlendi cati on 17, dans | aquelle Xx
eat egal A un. 45 19. Conposition suivant |une quel conque des

revendi catazo@smgdeitih siantGfeventiddiids bl, Gansdstisie! IEMERRYULNFE aBlad tl é;('ﬁ(ylique mono-
|

| essegment s Tins&ird én QAT edENGISISSIDIY %W&ﬁﬁ@&ﬁ@dﬂ“e Hﬁélﬁlﬁrfﬁ Btieurs
prati quenent mdmngest i ques. 50 20. Conposition suivant |"une quel conque des

revendi cations 15 A 19, dans |aquelle, dans | e copolynere (i)(a), |a some
des noyenrfds PR&@P'aWé’S"tha@VmMB" Ab Mans agelie desmetdes dydyperridesdicErboryliqi@ remb-
prati quement INagrP en Gy 4 G (i) Askghaisip dang lerarauee qomplonaAntacidasici wiqre il ses esters etd'guident
M 21. Corrpogﬁ PEHiIAU] FUAEHESEne quel conque des revendi catlons 1 a 20, dans

| aquel | e |2ﬁ ggl“o%tlgn gh{/a];ltylgﬁe %ﬁ%%e% s reveé\dlca rrsof( é %;tyagggg t uigee (ng(a)) (b)
] d m

eat cholsie
Hies® arbone et es azo ar
car box{ i que m)no |nsature en 8 m°|é°U|6

nonocar boxg! cargosiionsaivai Radvdidicatioh 2‘{;3!3& IQuQIeﬁpoiy&hiﬁ&(u)@ l:tfi\ﬂ)%& une‘&ﬁ(ylbne-poga

M S | minebiPur® péiPdlkyRind-pdBmiAE dare@igine tHabud yrdupe aligRhe dontignEyed Wldntea kb 64 21
dans | aquel | bodeaaditahlk)tﬁhepMmhymepoaalkwhedolmfdnwénaﬁtua 5r&bﬁﬁsdaza&ahuﬁ@écaa A
a Cl0 gst chaoisie dans |e groups conprenant |'anhydride naleique, |'acide

mal ei que @B Conpostionulyanilasevengdication 25, dansigayslieds rolyerine (i) conpiste proétbyiine-eelydmin
21, dans | aqO%ProaY§ng-PRyIming. poldtivipoapolyamingeu WVEQP%W?'YW nono- | nsat uré en

G ACAO | I ue ou
Ses. st or 26 EapeoBBin i fefueftidfon 2, ALOHRERERNE Bnion AERGE Afdghos G
| " une guel conque des revendications | A 23, dans |aquelle Ia pol yam de
(ii)(a) 1@s. composierpsuiard I'dhe Gugidhgua dbd YevonBiCNbRNAY7, dandYa§Ulielb Bdpasdlfiphg Béthone
et 2 A 12 at oestwé (i(b)zetfempan mobk e medbre 26 gro(i@aomprelianDiRcyldie\td MétHyR, I'acrylate
revendi cat i odéthvie, 'aknylate decompgle.|'ecryliate gatiutyiente méthacrylgté ég mé gl @tdthatipete d'éthyle,

al kyl bne- pol Vaﬂétwlrx@teda PI@pide tp!rlwé&h*ylabrdebwwam ne dans | aquel | e chaque

gr oups#al éy g nt| ent 2 a 6 atones de car- bone, ladite

al kyl bnepéty ?H“f’?@ ;g]f %gﬁ/‘éﬂelw ‘f?ﬁ%*‘e}ﬁ’ﬁ? PusRiiRRtiopsohé ?ﬂﬁ?ﬂs 'agu‘ﬂeg dy constitsang (Dot e

repgésent
par nol ecul e. PES hposi tion suivant | a revendication 25, dans

| aquel | e I3 @%b@lﬂ%ﬁ@lvéﬁtlla)réﬁ}ldl&gghsiQSEés%uﬁ& Qxls%'a va%lsmr&g lyBfine (ii)(a), sur la
propyl | ne- pobaeaidb Q@tené%%ryﬁﬁuﬁh\fnﬁ@?e' ik 362M1s RO Kadle 359(.5319/ .% Ta jofken- 2
Corrp05|t|on satiry GiNh). | @ revendi cation 25, dans laquelle |a po yam ne

contient au noins 2 groupes am no prinmaires par nol ecul e. 20 28.

Conposi ti &h Semeesitien suivent a reyaedicetinn@Q eu ld eayendication @D, clans lowelle TanfidRamine@niient un

l aquel le le emm@/eaﬂﬁaha?’gems ammmmplécu{q i)(b) renferme au noins un
rrenbreasdu r acry | at e e d eth

| " acryl at egdeESIIR 03190}5!" Va;q? (?rqiﬁlcgf‘ d’gs ‘Bm"g'l’*’g%"ﬁ %‘L ﬁ@f’ﬂ‘ﬁiﬁ“éﬁ"&% &lu ganstify "M”@, | e
nmet hacryl ate 8 e nmethacryl ate de propyle et Is nethacrylate de
butyle. 2%s, 2@0m£9imiv£dtﬂ'?ev§ﬁﬂlc‘é@ﬂt32 | ot 150614 S1aGRBGHERNE BS b RE), 6t lal 035 e! A

27, dans | aqsubhetr o afhide Sithuiré, isbrid Sobinis(aluhe e Rbkior, 547 rigie BEchpbs s QIEHAbURLinsafs (i)(b).
Corrposfotlon suivant la revendication 29, dens |l aguell e 3 a 5 equival ents de

| a poly anﬁﬁeCfmqoylzlmsmvglgfa revgndiggtion 32 ou [ga:gven@@tlg'@:it danelgqueltae gm:ptm@n*jn)mmjisnte
sont soum s un pAibre roxen dechp 3 qsawe%fbwmwawﬂlﬁwe al pha, bet a | n- sat ure

(1i1)(b). ion, JEve catl n 29 ou ation
30 dans [{EQR n,sEnvgntlun ueut:‘ocouglg revggyyﬁh ﬁ%ﬁ %S)E a | g@
It ant du xthue onsistan an
am do ar m) g.lbst ‘1 ﬁl(':F Iun% ?l.r h no- ou dica
revendi cat | osﬁquuﬁé: stmgmd, by }, ons‘fl uen rﬂ repr esenfe | e
soufre. 33. Conposition sui vant la revendl cation 32, dens laquelle 3 A5
equi val en3& Cenposition saleart lairgveaicatichds, dass [basik ld@nﬁmahtqm)@druneadedndﬁﬁwﬁddsﬂal re,
sont sg)um' s einigiee suktiwant bydrocprbyle erolisa Cig auainpBBRgedie tiiscaclied ardnhyaades: b
(ii)(b). §4 Oorrp03| tion suivant |a revendication 32 ou |a revendication

33, dans Péq %Et :)u atr:t r;%sll;’g nglt:?vpmtlon(qs,' c;an%lagﬂe‘leéﬂf:onsnhmnt (iii) est un anhydride succinique &

38. Composition suivant 'une quelconque des revendications 1 4 37, dans laquelle le produit de réaction des
constituants (i) et (ii) et, facultativement, (iii) est également soumis & une réaction avec (lv) un anhydride
dicarboxylique & substituant hydrocarbyle en Cy, & C1s.
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39. Composition suivant la revendication 38, dans laquelle le constituant (iv) est un anhydride succinique &

R A



un nonbre noyen de | A 3 groupes thioam do par nol ecule. 35. Conposition
sui vant |'une quel conque des revendications 1 A 34, conprenant |e produit
de reaction des 45 constitucFP 84948718 (ii) avec (iii) un constituent
du type aci ds carboxylique consistent en un aci de ou anhy- drlde

di car boxyl i quusstikart Hiafedchiby@et chydi,ocar byl e en Cl12 A C49 Qu un acide ou
anhydri de nono- ou dicar- boxylique a substituant hydrocarbyle en C50 A
C400. 36.40Ctopwesition swivagis resendicition B& dansdhqoelle lemonsB®ant (erest un achyddide sudcipique &
constituent %lbﬁlituyntesényunnﬁeiéd?ss ou anhydri de suc- 50 ci nique A

subst i 4 uapt car een 0 n nmel an det s . acides o
anhydr i ded %Y;eng osgly il o Spipe Aol i s caareerolt (i vee | o
const it uent PTPIEfoLYvan ""§HH HFrivgee rﬁ‘éeé'f"ﬁﬁ '&Tfe substituant pol ybutenyl e.

38. Conmpogy tddrioskidh x@mt ) remecau.ehpe.nwerdsamrﬂéem pofdb um?enlam.azm ilans
| aquel l e | e produit de rbaction des constituents ii) et,

f acul t"at i 48e rBoNpesitioh uianids tevengicdtiomin 'qu1 somumt 8,004 220¢% srchoiis uﬂhgmauéh(mam)e Ivh
anhydride di carboxylique a substituant hydrocarbyle en Cl2 a

Conposi ti W Compesitiop s‘!“&“’r'%ﬁ?é?ﬁ‘ﬂ‘f“ﬁ'&'ﬂ oAyl 3‘8‘“‘”&1%%1 3 1&({&1%’1 Rojds de.! a@%%‘f‘?"ﬁ”ﬂ@r‘ﬂ' V( i V)
t | 871
51 subst | B s onyRl el SerdiestBa . ol oo g Bvsone i bt fagons el

r evend I Cade. cmmﬁ&mod Suivant ramhlb&lqbeﬁdee ANerdichtionsd 1 e(45yaaneﬁauem ha.mytdrne Ale lu-
succi ni que Arganesti tuant alicnyle en Cl2 a Cl18. 5 41. Conposition d' huile,

corrpr enant une hulle et, comme agent aneliorant |'indice de viscosithb
(1.V.), ufle W@prmt 'yRA auelpanaye dep eevendisptiopmrti i Sorebest enpeprarositien mite lwbria  40.
42. CQbr'pOSI tfjepta tatalameatfermulder evendi cati on 41, qui contient 0,001 A 49 %en
poi ds de ent anbl.iorant le | n sulv

r evendi canl gc%’mﬂsma ﬁ"wa"{'n?e WREe "ﬁuﬁ?i'eﬁe'fﬁzk%"%n%%i ‘H'SGS? (f°m§"en{a"s ﬁ“"f I or ant
I's 1. V. 4p. SenERES bdnn g8t imidfdhctibihel {04RHE Rirdide @B vidobsitéWdhs Une asmp‘a.anonQi HafEl a

15 % en pol ctﬁmdeonkpoa@ﬁrsmvﬁmhé@reamqué&slmvvnd.éﬁbnsC@WOSI tion suivant |la
revend®cation 41, qui contient 0,001 A 10 % en poids de |'agent aneliorant

le 1.V. 15 4B. Conposition sui vant |'une quel conque des revendi cations 41 A
45, dans laquelle |"huile est une hulle lu- brifiante. 47. Conposition

sui vant |'une quel conque des revendications 41 a 45, qui est une
conposition d huile lubri- 20 fiants total ement fornul ee. 48.
Cbnpoé?tion sui vant |'une quel conque des revendications 41 A 45, qui est un
concentre dans |'huile. 49. Wilisation, conmme agent nultifonctionnel
aneliorant |'indice de viscositb dans une conposition d' huile, d' une
conposition suivant |'une quel conque des revendications I A 40. 25 30 35 40
45 60 385
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