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!l!eclmica1 Field 

This invention relates to ashless dispersants for use in 

oleaginous media, notably oi1s of lUbricatin~ viscosity, and 

5 :· hydrocarbonaceous fuels such as :middle distillate fuels and 

heavier burner fUels. 
Ba@qropcl 

Chemical· additives for 1ubricatinq oils ~r.e used to 

control the physical and chemical properties of 1ubricating. 

10 oils. These additives are used to modify oil viscosity and 

viscosity index, to make the oils more resistant to oxidation, 

and to keep engines and other mechanical equipment clean and 

protected against corr-osion and wear. Water-soluble additives 

are also commonly used in app1ications ranging from aqueous 
15 hydrau1ic fluids to household cleaners and cosmetics. 

Hydrocarbon-based chemical additives are designed for 

specific f'unctions by choosing a hydrocarbon type and molecular 

weiqht range or molecular wei9b.t distribution to allow the 

additives to function in .the fluid type of interest. For 

20 instance, high molecular weig-ht polymers can be used to 

increase viscosity and viscosity index of mineral oils or 

synthetic oils. Water soluble polymers of polar com.pounds can 

be used to thicken water# or even allow water· to be pulllped more 

easi1y. Polar head groups oan be desiqned to be attaehed to 

25 low or hiqh molecular weiqht hydrooarbon tails to achieve 

detergency, dispersancy, antiwear or anticorrosion performance. 

'l'he hydrocarbon tail can be derived frOlll natural. fats or 
oi1s, or from petroleum .tractions. synthetic tail.s can be 

asselllblad by the pOlYJD.erization of olef ins or functionalized 

30 olefins or by polycondensation of difunctionalized olefins or ~ 

satura~ed compounds. 
The patent literature frequently describes the usa ot 

polymers of o1etins having 2 to 6 carbon atoms for use as oil­

solUble tails suitable for use in making oil additives. 
35 Indeed, sQlll.e patents refer to use of polyniers of even 1onqer 
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chain olefin monomers for this purpose. Extensive use is made 

of.ethylene and butene or isobutylene o1igomers in forming oi1 

additives .. High molecular ethylene-propylene olefin copol}'lllers 

are c011UB0nly used to incr~ase the viscosity index of 
5 lubricating oils. Propylene trimer and tetramer have been used . 

as lowmolecu1ar wei9ht tails, and technology to make branched 

Czo to c100 polypropylene has been developed. 

Despite the vast a~ount of work conducted h~retofore, a 

need exists for novel.ash1ess dispersant& that h~ve enhanced .. 
l.O thermal stabil.ity and/or that can enable use of small.er amounts 

of viscosity index im.provers in :fol:ll.ulating finished 

lubricants, 9ivinq a cost reduction. Because of the relatively 

hiqh temperatures to which finished lubricating oils are. 

exposed during actual service conditions 1 improved thermal 

15 stability is a desirable property in ashless disl;>ersants. The 

advantages of having an ashless disl;>ersant which contributes 

viscosity increase to th.e lubricant and thus reduces the amount 

of viscosity index biprover needed in the fin-ished oil is 

referred to, for example, in u.s. Pat. No. 4,234,435. 

20 'lhe znvention 
This invention is deemed to fU1fil1 the foregoing need by 

providing and uti1izing an ashless dispersant having in its 

chemical structure at least one aliphatic substituent derived 

from a special type of polymer. The special polymers used in 

. 25 forming- the dispersants are copolymers of propylene 

characte.rized in that (a) they are l.iquid, substantially linear 

polymers, (b) they have stereo-irregularity in the polymer 

chain, (c) at least 60 mol per02nt, preferab1y at least 75 11101 

percent and more preferably at 1east 85 mol percent of the 

30 polymer has a terminal divalent methyl.ene qroup (=-Clii), and (d) 

they contain up to 25 aol percent of a c, to c18 monoolefin, and 
preferab1y· a C4 to <::10 monoolefin, polymerized into the polymer 

chains. 

35 

Pursu~nt to preferred embodiments, the above special 
propylene · copolymer used in forming the dispersants bas a 

viscosity ratio (VR) va1ue of less tnan 4.o, and preferably 

less than 3. 7. As used herein, the term "VR valuf! 11 means the 
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quotient determined by the expression: 
Vis(b) 

VR ~ ----
Vis(a) 

5 wherein Vis(a) is the kinematic viscosity (KV) of the propylene 

copolymer at 1oo•c in units of centistokes (as deterlUined by 

ASTM Method. No. D 445} and Vis(b) is the cold orankin9 

simulator (CCS) viscosity of the propylene copolymer at -2o·c 
in units of poise (as determined by ASTM Method ~o. o 2602), 

' 10 wheJ;ein the measurements are lllade upon a 2 wt% sol'ti~ion of the 

propylene copolymer in an oi1 {herein termed the "reference 
oil") comprising Sl50N (solvent 150 neutral} lllineral 

lubricating oil {Exxon Company U.S.A.), wherein the such 
reference oil is characterized by an ASTM D 445 kinematic 

15 ~iscosity of s.2 est (lOG°C) and an ASTM D 2602 ccs viscosity 

of 19.2 poise {± 0 .. 4 poise) (at -2o•c). The "VR" value of the 

reference oil is thus about J.1±0.1. 

As to type, the ashless dispersants of this invention can 

be succinic ester-amide dispersa.nts, succinimide dispersants, 

20 succinic triazole dispersants, succinic amide-triazole 

dispersants, or Mannich base dispersants. Process technology 

that can be adapted for producing these various types of 

dispersants can be found in the literature. For example, an 
ene· reaction (sometimes re.ferred to as a thermal reaction) 

25 between the specia1 copolYll\er of propylene and ma1eic anhydride 
yields an a1keny1-substituted sucoinic anhydride. This then 
can be converted into an a1kenyl succinic ester-amide using 
conditions such as are described in u.s. Pat. Nos. 3,219,666; 

3,282,95g; 3,640,904; 4 1 426,305 or 4,873,009; or into an 
30 alkenyl succinimide using conditions such as are described in 

U.S. Pat. Nos. 3,172,892: 3,219,6G6; 3,272,746; or 4,234,435; 

or into an alkenyl suocinic tria~ole. or alkeny1 succinic am.ide­

triazole dispersant (dependinq upon reaction proportions 

employed) using conditions such as are described in u.s. Pat. 

35 Nos. 4, 908, 145 or 5, oso, 815. By alkylatinq a phenolic compound 

with a special propylene copolymer as described above usinq a 
Lewis acid catalyst such as BF3 or AlC13 , and using reaction 
conditions such as are.described in U.S. Pat. No. 3,736,353, 
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an alkyl-substituted phenol is ~ormed. Then by employinq knovn 

reaction conditions such as are described in U.S. Pat. No. 
3,736,357, the alkylated_phenol is reacted with an aldehyde 
such as acetaldebyde, propiona1dehyde, butyraidehyde, 

5 valera.1dehyd.e_, furfuryl aldehyde, etc. , but preferably 
formaldehyde or a f ormaldehyde-producinq reagent such as 

paraformaldehyde, . formalin, etc., and a polyamine or a 

polyhydroxy-substituted amine, a Mannich base ?ispersant of 
this·inirention is formed.· .. 

10 Polyamines (includinq polyether polyaml~es) and 

polyhydroxy amines that can be used in fouiinq the dispersants 
ot this invention have at least one primary or secondary amino 

qroup in the molecule. Am.ines of this type and also polyol.s 

that can be used in f orminq ester-amide dispersants of this 

15 invention are extensively described in the patent literature, 

such as, tor example U.S. Pat. Nos. 4,234,435, 4,873,009 and 
5,137,980. 

The ashless dispersants cf this invention can be post­
treated (i.e., reacted) with various post-treating aqents such 

20 as are referred to in u.s. Pat. Nos. 4,234,435 or s,i37,980. 

Pref erred post-treated ashless dispersants of this invention 

are those which have been borated by reaction with a suitable 

boron-containing material, such as boric acid or other boron 

acids, boron oxide, boron trihalides, ammonium borate, super-
25 borated ashless disp.rsants~ etc. Generally speakinq, the 

borated ashless dispersants will contain from about 0.01 to 

about 1t by weight of boron· and. pret"erably from a.bout 0.05 to 

about 0.5 weight t of boron based on tbe weight of the active 

dispersant (i.e., omittinq from consideration the weic;Jht of any 
30 dilue~t er unreacted components that may be present in the 

dispersant). 
Another embodiment of this invention is a succinic acid 

or anhydride having in its chemical structure a hydrocarbyl 

substituent derived from a special propylene copolymer as 

35 described above. These succinic derivative compositions can 

be depicted by the general formulas; 
--··----- ----- --

s-a9s aaL voe 
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where AG is an aliphatic qroup derived from the special 

propylene copolymer described above: R1 
I R2. and re are, 

independently, hydroqen atoms or hydrocarbyl 9roups containing 

up to 7 carbon atoms each~ and n represents the average number 

.5 of the depicted succinic moieties that are bonded by a carbon­

to-oarbon bond to the aliphatic group derived from the special 

propylene copolymer; and R1, R2 and R3 are hydrogen atoms or 
hydrocarby1 groups. When one or more of R 1, R2 and R3 is/are 

hydrocarby1, each sueh hydroearbyl- group is preferably and 

10 independently, a c1•4 alkYl group. Most preferably R1, Rz and 

Rl are all hydrogen atoms. In most cases n is in the ranqe of 

l to 2, typically from l to 1.6, and preferab1y from l to 1.3. 

These dicarboxylic acid or anhydride sUbsti tuted propylene: 

copolY11lers of this invention are useful per se as additives to 

· 15 fuels and lubricants, and in addition are useful as 

intermediates in the synthesis of the dispersants of this 

invention. In this latter utility, a composition of formula 

(i) or (ii) (or a mixture thereof) is reacted with a 

nueleophilic reactant, such as one or more amines, alcohols, 
20 aminoalcohols or other compound·containinq at least one (and 

preferably more than one) acylata.b1e amino group and/or at 
least one (and preferably more than one) acylatable hydroxyl 
group. ------·--. 
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The special propylene copolY111ers usually will have nulDber 
averaqe molecular weights in the range of about JOO to about 
sooo, typically in the ranqe of about soo to about 3000, and 
preferably in the ranqe of about 600 to about 2100 1 aii as 

5 determined, for example, by gel permeation chroaaatoqraphy usinq 

po1y(propylene glycol) standards. The copolymers contain in 
the ranqe of about 1 to about 25 mol percent, preferably about 

3 to about 25 mol percent, and more preferably about 5 to about 
25 mol percent of one or more monoolefin comonomers which .. 

10 preferably have the formula HzC=CBR where R is an'alkyl group 

of 2 to 16 carbon ato•s, and preferably havin9 2 to 8 carbon 
atoms. The propylene copolymers are liqu.id, i.e. , they are in 
the liqUid or at least c;re1-1ike state of aggregation at 2s·c. 

Typically the copolymers of this .l.nvention contain an 
15 average in the ranqe of about 15 to about 250 propy1ene 

moieties in the polymer chains. 
Methods for producinq the special propy1ene copolymers 

involve polymerization of a suitably-proportioned mixture of 
propylene and at least one C4•18 a-olefin comonomer in the 

20 presence of a catalyst systetu comprising at least one 
•etallocene (e.g.,. a cyclopentadienyl 
compound) and an aluminoxane compound. 

transition metal 

The meta·llocene 
catalyst component is one or more organometallic coordination 
com.pounds such as the cyclopentadienyl derivatives of a Group 

25 4b metal of the Periodic Table of the Elements (56th Edition 
of Handbook of Chemistry and Physics, CRC Press, 1975) and 
include mono, di and tricyclopentadienyls and their derivatives 
of the transition metals. Particularly desirable are the 
metallocenes of a Group 4b Metal such as titaniwn, zirconium:, 

30 and hafniWll. The alumoxanes elllployed in forming the reaction 

product with the metallocenes are themselves the reaction 

products of an aluminum trial.kyl with water. Details 
concern.in.q such catalyst systems and thei-r use can be found in 
the literature, e.q., in U.S. Pat. No. 5,229,022. 

35 In general, the ashless dispersants producible pursuant 
to this invention are characterized by havinq anbanced therma1 
stability, by havinq relatively hiqh useful viscosities when 
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em.ployed in lubricating oil, and by possessing 9ood dispersancy 

effectiveness. In addition, ashless dispersants of this 

inven~ion can be produced having qood shear stability. 

Moreoverr it is possillle to produce ashless dispersants of this 

invention h~vin~ better handleability (e.q., lower viscosities 
0 

at low temperatures) than comparable cUspersants made from. 

polyisobutylene. 
According1y, as compared to the same ashless dispersant 

made with a polypropylene homopoly:mer of the same number 
•' 

average molecular weight but not meeting the combined 

requirements of (a), (b), and (c) above, the dispersants of 

this invehtion tend to have hiqher thermal stabilities, higher 

useful viscosities, at least equivalent dispersancy, and equal 

or be.tter shear stability. And as compared to the same ashless 

15 dispersant but made with a polyisobutene of the same number 

avera9e}lolecu1ar weight, the dispersants of this invention 

tend to have lower viscosities at low temperatures, and thus 
better handle.ability at low temperatures. 

J:n contrast to stereo-regular polypropylene such as 

20 obtained with Ziegler-Natta catalysts, the copolymers of 

propy1ene used pursuant to this invention are formed by a route 

that gives a substantia11y linear product having a controlled 
amount of branching. While useful in forming dispersants, the 

homopolyaers of this type do not possess or contribute to the 

25 dispersant the superior low temperature properties of the 

propylene copolymers of this invention. 

Accordingly, among the embodiments of this invention is 

an ashless dispersant having in its chemical structure at least 

one aliphatic hydrocarbyl substituent ·derived from a liquid, 

30 substantially linear copolymer of propylene, said copolyiner 

havinq stereo-irre.gu1arity and containinq up to 25 mol percent 

of C4 to c;8 and more preferably c, to C,0 monoolefin polymerized 

into the polymer chain, at least 60 mol percent of said polymer 

havinq a terminal vinylidene group, said dispersant beinq a 
· 35 Mannich base formed from (i) a phenol having said aliphatic 

substituent thereon, (ii) an aldehyde, and (iii) an amine 

sel.ected from. pol.ya.mines and polyhydroxy amines. i:n these 
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dispersants the pref erred ald~yde is formaldehyde or a 

formaldehyde-fonn.inq reagent and the pre:ferred amine is a poly­

a.mine, most preferably an ethylene polyamine such as diethy1ene 

triamine, triethy1ene tetramine, tetr~ethy1ene pentalD.ine, or 

!5 pentaethylene hexamine. As is well known in the art, 

comsaei:-cia11y available mixtures of polyethylene polyamines are 

often composed of mixtures of linear, branched and cyclic 

species. Thus comlllercially available mixtures of this type 

havinq an averaqe in the range of about 2 to about 8 nitrogen .. 
10 atoms per molecule can be used. ' 

Another embodiment is an aehle$s dispersant havinq in its 

chemical structure at least one aliphatic hyd.rocarbyl 

substituent derived from a liquid, substantially linear 

copolymer of propylene, said copolymer having stereo-

15 irregularity and containing up to 25 mol percent of c4 to c18 

and more preferably c, to c 10 monoolef'in polYll\erized into the 

polymer chain, at least 60 mol percent of said po1ymer havinq 

a terminal vinylidene qroup, said dispersant being a succinic 
0 

ester-aJD.ide .formed from ( i) an alkenyl succinic acylatinq agent 

20 havincJ said substituent thereon and· (ii) an N-substituted 

poly(hydroxyalkyl) amine or a cOJDbination of a polyamine and 

a polyol, which polyamine and polyol are reacted with said 

aeylating aqent concurrently or sequentially in any order. O:C 

these dispersants, it is preferable to react the acylatinq 

25 aqent with an a1ky1ene diamine having 4 to 12 carbon atoms in 

the molecule and at least about 2.s hydroxyalkyl qroups per 

molecule in accordance with the teachings of u.s. Pat. No. 

4,873,009. Most preferred dispersants of this type are forme4 

by reacting the acylatinq aqent with hexamethy1ene dia:mine 

30 bavinq about 3 hydroxyallcyl qroups per molecule. 

still another embodiment of tnis invention is an a.shless 

dispersant· havin9 in its chemical structure at least one 

aliphatic hydrocarbyl substituent derived from a liquid, 

substantially linear copolymer of propylene, said copolymer 

35 having stereo-irregularity and containins up to 25 mol percent 

of C4 to C1a and more preferably c 4 to c,0 monoolefin po1ymerized 

into the polymer chain, at least 60 mol percent of said polymer 
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havinq a terminal vinylidene qroup, said dispersant being a 
succinimide formed fro:m (i) an alkeny1 succinic acylating agent 
havinq said substituent thereon and (ii) a polyamine having at 

least one primary alnino group in the 111olecule. Preferably the 

5 polyaiaine used is at least one cyclic or acyclic ethylene 
polyamine having an averaqe of from 2 to 8 and preferably from 
3 to 6 nitroqen atou per molecule. It is even more preferably 
to emp1oy pure or technical grade ethylene po1yamines selected 
from diethylene tria111ine, trieth.ylene tetramine, tetraetbylene 

•' 
10 pentam.ine, and penb\ethylene hexa:mine. •. 

A fUrtber embodiment of this invention is an ashless 

dispersant having in its chemical structure at least one 

aliphatic hydrocarbyl substituent derived. !rom a liquid, 

substantially linear copol}'lner of propylene, said copolymer 
15 havinq stereo-irreqularity and containing up to 25 mol percent 

of c4 to c18 and more preferably C4 to c10 monoo1ef in polymerized 

into the polymer chain, at least 60 mol percent of said polymer 

having a terminal vinylidene group, said dispersant being a 

product formed by reactinq (i) an alkenyl suecinic acylating 
20 aqent havinq said substituent thereon and (ii) a basic sait of 

aminoguanidine wherein the molar ratio of said aminoguanidine 
to said acylatinq a9ent is in the range of about 1. 4: l to about 
2 .. 2:1 such 'Chat the product obtained upon reaction thereof 
eXb.ibits a dominant infrared peak at 1640 cm· 1 • Preferably, 

25 the basic salt of am.inoCJUanidine used is aminoqu.anidine 

bicarbonate. 
A still further embodiinent of this invention is an ashless 

dispersant having in its chemical structure. at least one 
aliphatic hydrocarbyl substituent derived from a liquid, 

30 substantially linear copolY111er of propylene, said copolymer 
having stereo-i:rreqularity and containing up to 25 mol percent 
of c4 to <;~ and more preferably C4 to c,0 monoolef in polymerized 
into the polYlUer chain, at least GO 'ltlol percent of said polymer 
havinq a terminal vinylidene group, said dispersant being a 

35 product formed by reacting (i) an alkenyl succinie acylati~ 
aqent havinq said substituent thereon and (ii) a basic salt of 
a•inoguanidine wherein the molar ratio of said aminoc;uanidine 
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to said acylating aqent is in the range of about 0.4:1 to about 
l. 3: 1. Preferably, these products exhibit an infrared spectrum. 
having peaks in the region of about 1580 and about 1690 cm-1 • 

Another preferred lJroduct of this type yields an infrared 
5 spectrum. having a peak in the region of about 1720 cm-1 • 

Yet another embodiment of this invention is an ashless 
dispersant having in its chemical structure at· least one 
aliphatic hydrocarby1 substituent derived from a liquid, 
substantially linear copolymer of propy1ene, said copol'.'flDer .. 

10 having stereo-irregularity and containinq up to 25 mol percent 
of c, to c,, and more preferably c, to c 10 monoolefin polymerized 
into the polymer chain, at least 60 mol percent of said polymer 
havinq ~ terminal vinylidene group. 

Another embodiment of this invention comprises the use of 
15 from 0.5 to 30% by weight, and preferably from 3 to is% by 

weiqht, of an ash1ess dispersant of this invention in an oi1 
of lubricating viscosity in order to provide a viscosity 
increase to said oil, and thereby to enable a reduction in the 
amount of viscosity inaex improver required to achieve a target 

20 viscosity. 
The use of from o.s to 20% by weight, and preferably from 

3 to 15% by "eight,; of an ashless dispersant of this invention 
in an oil of lubricating viscosity subjected to an elevated 
temperature (e.g., at least 200"C and preferably at least 

25 2so•c) during use to provide dispersancy without substantial 
theX'!ll.8.1 deg:radation of the dispe~sant, is another embodiment 
o:t this invention. 

A still further eml:>odiment of this invention is the use 
in forming an ashless dispersant of a liquid, substantially 

30 linear copolymer of propylene to create a substituent of said 
ashless dispersant that renders the dispersant capable of 
providing · a beneficial viscosity increase in an oil of 
1ubr!catinq viscosity when the dispersant is dissolved therein 
at a concentration within the ranqe of o.s to 20% by weight, 

35 said copolymer having stereo-irregu1arity and containing up to 
25 mol percent of c, to c18 and more preferably c, to c,.0 
monoo1erin po1ymerized into the polymer chain, at least 60 mol 
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percent of said polymer having a terminal vinylidene grou~. 
Preferred dispersants of this invention are those that 

have the ability to increase the ioo•c kinematic viscosi~y of 

an additive-free base mineral oil that has a lOo•c kine111atic 
5 viscosity in the ran9e of 5. o to 5. 5 est by at least 50%, more 

preferably by at least 60%, and most preferably by at least 
70.t, when dissolved therein at a eoncentrat~on of . 3. 5 wtt based 

on the total weiqht of the resulting solution. 
'l'his invention in another of its embodiments provides a 

•\ 
10 functionalized "ene11 reacted propylene copolymer substituted 

with at least one c4 to c10 m.onounsaturated dica:rbox:ylic lnoiety, 
the starting polymer from which the functionalized copolymer 
is derived e01nprising an unsubstituted copolYlUer with monom&r 
units derived from propylene and from at least one alpha-olefin 

15 of the formula Hzc=cHR where R is an alkyl group of from 2 to 
about 18 and preferably 2 to about lO carbon ato:ins, wherein the 

molar content of propylene in $aid starting polymer is about 

75 to about 95 percent, wherein at least 60 mol percent of said 

starting polymer has a terminal =CH2 group, and wherein said 

20 startinq copolymer has a viscosity ratio (VR) value of less 

than 4. o {preferably less than 3. 7) i said functionalized 

polymer havinq a functionality in the ranqe of from o.s to 2. 
The ene reaction product mixture comprising the desired 

propylene-alpha-olefin-substituted dicarboxylic acid material 
25 (e.q .. , propylene-1-butene copolymer-substituted succinic 

anhydride) for.111ed by the process of this invention will 

generally contain unreacted copolymer, (that is, copolymer 
which is unsubstituted by the mono- or dicarboxylic acid 
moiety), in a concentration of less than about 40 wt. % (e.9., 

JO less than 35 wt. t), ~ore preferably less than about 30 wt. 
% (e.g. from zero to 25 wt. %). 

The ene reaction product mixture composed of ( i) a 
propylene-a-olefin copolymer-substituted diearboxylic 

derivative (e.9., a propylene-1-hexene copolymer-substituted. 
35 succinic acid or anhydride) and (ii) unreacted copolymer can 

be used as an additive in the sa~e manner as the substituted 
suecinic acids or anhydrides described in u.s. Pat. No. 

-11-
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4 ,234,435. However, these ene reaction products have the 

distinct advantage of being substantially halogen-free while 

at the same time possessing highly advantageous viscom.etric 

properties. Thus, an oil of 1ubricating viscosity containinq 

5 a minor amount of an acid or anhydride ene reaction product ot 
this invention constitutes another eJl!,bodiJnent of this 

invention. 
Another hi9h1Y important and advantageous utility for the 

foreqoin9 ene reaction product •ixtures of components (i) and 
•' 

10 (ii) is their use in forming succinic derivative'qispersants 

such as succinibdde., succinic ester, sueeinio ester-amide, 

succinie amide-triazole, and succinic triazole dispersants. 

such dispersant~ are characterized by a combination of 

benef icia1 properties including lack of halogen content, 

15 desirable viscometric properties, good thQrmal stability, 

desirable dispersancy properties, and good shear stabilities. 

Suitable reaction conditions and reactants for converting.the 

foregoing ene reaction product mixtures of (i) and (ii) into 

these succinic derivative dispersants appear in the patent 

20 literature cited above, and in o.s. Pat. No. 5,229 1 022. 

25 

This invention in another of its embodiments provides a 

functionalized Mannich base reacted propylene copolymer 

directly substituted via a carbon-to-carbon bond onto a 

hydrox:yl:>enzylamino moiety, preferably a hydroxyben~ylpolyamine 

moiety, the $tarting copolymer from which the· functionalized 

copolymer is derived comprising an unsubstituted copolymer with 

mon~er units derived from propylene and frolll at least one 

alpha-olefin of the ~ormula H2c=cHR wbere R is an· alkyl «]roup 

cf from 2 to about 18 and preferably 2 to about 10 carbon 

30 atoms, wherein the molar content of propylene in said starting 

polymer is about 75 to about 95 percent, wherein at 1east 60 

lDol percent of said startinq polymer has a ter:m.inal =CHz group, 

and wherein said starting copolymer has a viscosity :ratio (VR) 

value of less than 4. o (preferably 1ess than 3_. 7) : said 

35 functionalized polymer having a functionality in the range of 

frOlll 0.5 to 2. 

As used herein the term "functiona1ity" refers to the 

l)H 1AH.trf ci:so 9s1z11to 
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average number of functional qroups that are chemically bonded 
onto the functionally-substituted copolymer molecules in the 
product mixture. Thus unreacted copolymer molecules are 
excluded from consideration \ihen ascertaining the functiona1ity 

5 of the funotionalized product. Methods for detenuining 
functionality on this.basis are known to those skilled in the 
art. 

These and other embodilnents will be apparent from. a 
consideration of this specification and the appended claims • .. 

10 The fol1owing examples illustrate the pr~ctice and 
advantages achievable by the practice of this invention. Th.ese 

exCUDples are not intended to limit the qeneric scope of this 
invention .. 

rn a first series of experiments various copolymers used 
l.5 in forming- the dispersants of this invention were prepared and 

their viscometrics at low and high tt!lnperatures were com.pared 
to other po~yolefin polymers. These experiments serve ·to 
illustrate that the propylene-1-olefin copolymer-based 
dispe~sants of this invention have even better low temperature 

20 properties than dispersants made froln a corresponding propylene 
homopolymer made under the sallle general polymerization 
conditions .. For example., while the propylene homopolymer-based 
dispersants can be ·effectively used in many types of 
lubricating oils, their low temperature performance thus far 

25 has not been suf~icient to enable their use in certain oils 
such as SW-30 multi-grade oils, which are designed for use at 
1ow temperatures. Moreover, it has been found, that 
copolymerizing a mixture of propylene with c4 , c6 or c10 linear 
alpha-olefins qives low temperature properties better than the 

30 base oil itself, and better than products described !n U.S. 
Pat. Nos. 5,225,091, 5,225,092, and s,229,022. 

Examples 1-6 illustrate the syntheses of copolymers used 
in these experiments. 
Damp1e 1 

35 A 600 mL autoclave was charged with 0.52g (lOµmole) of 1~ 
zirconocene in toluene, 2.0 9 (10 mmole} of methylaluminoxane 
(MAO, and 35 lDL of toluene. The autoclave was removed from the 
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nitrogen atmosphere in the dry box, cooled to s to 13·c, and 
charged with 168<J of polymer grade propylene. The reactor was 
warmed slowly to 33•c and stirring was continued for 3 hours. 
Work-up as described bel.ow qav.e 120. 7g (GS% conversion) of 

5 polypropylene. 
The infrared spectrum of the product showed it to be 

amorphous, and the proton NMR showed the product to contain 
on1y ethylidene protons in the 4. 6 1;o 4. a ppm region of the NMR 
spect.rwn, where protons bonded to carbon-carbon double bonds .. 

10 are known to absorb. ' 

20 

GenQral Work-up: The reactor was cooled, and the catalyst 
quenched by the addition of 3 q of methanol from a slllall bomb 
that vas pressurized to 100 psi with oxygen. The reactor was 
vented, first at atlnospheric pressure, and then under vacuum, 
while warming at 40"C. The reactor contents were then diluted 
with 10 ml of heptane, and washed with 34g of 6.5% hydrogen 
chloride solution. The or9anic layer was saparated, washed 
with 50g of saturated sodiwu carbonate, and filtered. The 
solvents were stripped by heating to 1so·c under vacuum. 
Bgut.ple 2 

The 600 ml autoclave was ehar9ed with O. 78 q of 1t 

zirconocen~ j_.n toluene, 2.oq (10 mmole) MAO, and 35 lllL toluene 
in a dry box. The reactor was removed fx-om the dry box, cooled 
to l0°C, and charged with 11.19 (0.0792 211ole) 1-decene, and 

25 then 220 q (5024 ~ole) propylene. The reactor was vanned to 
40 • c ahd stirring wa8 continued for 3 hours. Work-up as 
described in Example l. gave 12.0<J (S.2t) of propylene/1-decene 
copoly:lDer. 
Example 3 

30 '!'he autoclave was charqed with O. 78q of 1% zirconocene 
dichloride in toluene, 3.0g of MAO, 14.Sq (0,J.l mol.e 1-decene), 
and so mL toluene. The reactor was cooled and charged vith 75q 
(1.8 mole) propylene. The reaction was stirred for 3 hours at 
4o•c, and then worked-up as described in Exa•ple 1 to give 

35 43.39 of copolymer (48% conversion). 
bpple 4 

The autoclave was char9ed with 
-----

Thi ii i1iii11li 
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dichloride, 39 of MAO, and 50 mL of toluene. After cooling in 
an ice bath, 13.3g (D.095 mole) 1-decene and 2259 for J hours 
at 40"C. Work-up as in ExalBtJle l, but without methanol 
quenching, qave 26 q of copo1)'111er (10.9% conversion). 

s ba.pl:e s 
The autoclave ~as charged with 1.14 q of 1% zirconocene 

dichloride, 3.09 of MAO, and .35 mL of toluene.. The reactor was 

cooled and charged with 209 (0.357 mole) l-butene, 1809 (4.28 

mole) propylene, and stirred for 2 hours at 47•c • 
• 

10 Work-up as in Example 1 gave 112g copQlymer (65% 
conversion). 
Example s 

The autoclave was charged with 1.149 of 1% zirconocene 
dichloride, 3.0q MAO, 50 mL toluene, and then 23q (0.27 mole) 

15 1-hexene. The reactor was then cooled and charged with 2789 
(6.6 mole) propylene, and the reaction was stirred for one hour 
at 47"C. Stirrinq was discontinued, the telllperature was 

maintained at 47ac for an additional 2 hou~s, and the reaction 
was worked-up as in ~xa:mple 1 to give 61. s g of copolymer 

20 (20.5% conversion). 

u.s. Patent Nos. 5,225 1 091, 5,225,092 and 5,229,022 

describe ethylene copolymers that have good low temperature 

properties. The data in these patents that illustrate this 

point was developed by dissolving 2% by weight 0£ polymer in 

25 Exxon 150N base oil, and measurinq the loo·c and -2o·c 
viscosities. The ratio of the -2o•c viscosity in poise, 

cUvided by the 100°c viscosity in centistokes (est) is VR. VR 

for Exxon 150N is 3.7, and when VR is less than 3.7, the low 
temperature properties of the polymer are improved. 

30 The VR values in the patents ranged from J.J for an 1l00 

number averaqe molecular weiqht (Mn) polYJller, to 3.5 and 3.6 
~or 27~0 and 1750 Mn polymer, and included on sample of 1390 

Mn with a VR of 3.8. 

commercially available polybutene and polypropylene 
35 samples from Amoco Corporation qave VR values that ranged from 

J.4 to 4.0 When tested in the same Exxon 150N base oil. 
I"n contrast, the 1-butene/propylene and 1-hexane/propylene 
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copolymers of tnis invention qave VR values ranginq from 2.59 

to 3.44. One 1-decene/propylene copolymer gave ·a VR value of 

3.69. These values show that propylene copolymers can be made 

that have comparable or better low temperature properties than 

5 the ethylene copolymers described in the foregoing patents. 

Results of these experiments are sul1llll8.rized in Table 1. 

~&))le 1 

Description % Viscosity of 2% Pg1ymer in 
Conversion Exxon 150N •• 

1oo·c -2o·c VR 

Amoco polybutene -- 5.72 2226 3.89 

10 1'mc>co polybutene -- 5.61 2144 3.82 . 
Amoco -- 5.56 1888 3.40 
polypropylene 

AlllOCO -- 6.43 2589 4.03 
polypropylene 

1!5 Amoco -- 5.78 2043 3.53 
polypropylene 

Propylene/deeene 5.2 7/04 1907 2.71 
copolymer 

Propylene/decene 48.2 7.22 2665 3.69 
20 copol.ymer 

Propylene/decene 10.9 8.2], 2606 3.17 
copolymer 

b. 
Propylene/hexane 65.0 6.02 2073 3.44 
copolymer 

25 Propylene/butene 2·0.s 5.00 1294 2.59 
copolymer 

Exxon 1SON Base -- 5.45 1920 3.70 
Oil 

Examples 7-ll illustrate prepa:r:a.tion pursuant to this 

30 invention of alkenyl succinic anbydrides from propylene-1-

butene and propylene-1-hexene copolymers and the preparation 

pursuant to this invention of bis-copolymer suecinimides by 

reaction of the ~esultant alkenyl succinic anhydrides with a 

commercially · available technical grade of tetraethylene ---------
-16-
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pentamine {Dow S-1107 polyamine). 
Example 7 

., 
• • • ." ."a . . ~ 

To a mixture of 112. 49 of the C3/C4 copolymer from Example 
5 and o.02sq of dimethyldibromohydantoin (DBH) at 235•c under 

5 nitroqen was added 6.2q (0.063 '.Incle} of mol.ten maleic anhydride 

over a two hour period. After four hours, an additional. o.028q 
of DBH and 6.2g of •aleic anhydride were added, and stirring 
was continued for 14 hours. The temperature was then raised 
to 24t •c and the excess m.aleic anhydride was removed under 

10 vaCUUJll. The product was 71~ active as determift~d by column 
chromatography on silica gel, and had an acid number of O.J78 .. 

'Xalllp1e 8 

To 33.6g (0.0127 ~ol) of the copolymer succinic anhydride 

(COSA) prepared in Example 7 was added 1.2q (0.00635 m.ol) of 
15 s-1107 polyamine, and the mixture was stirred under nitroqen 

for one hour at l7s•c and one hour at iss·c. 
ba:mpl• 9 

C3/C6 copolyme~ was prepared as described in EXalllplQ 3, 

but with a Al to Zr ratio of 1000 to l, and reaction carried 
20 out at 60°C for 1.3 hours, and a C3 to C6 ratio of 10. The 

copolymer was reacted with ma.1eio anhyd:ride, .by the qeneral 
procedure ot Example 7 to give 76% active COSA havinq an acid 
number of 1.26. The COSA 41.1q (0.0518 moles) was reacted 

with 4.89g (0.0259 mo1) of S-1107 by the general procedure of 

25 Example 7 to give 43 .sq of bis-succin.imide. 

Epm.p1e 10 

C3/C4 copolymer was prepared as described in Example 9, 
wit:h a 10 to 1 C3 to C4 mole ratio, at 4s•c, for 3.o hours. 
COSA was prepared by reaction with maleic anhydride as 

30 described in Example 7 to qive 34% active COSA having an acid 
number of 0.647. Reaction with S-1107 as in Example 7 gave the 
bis-succirii:mide. 
pamp1e 11 

C3/C6 copo1ym.er was prepared as described in Exalllple 9, 
35 Wit~ a 5 to l mole ratio of CJ to 1-hexene, at 45°C for J.O 

hours. COSA was prepared by reaction with maleic anhydride as 
described in Example 7 to qive 79t active COSA having an acid 
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nwnber of l.475. ~ solution of 11.sg of 100 neutral ~rocess 
oil and 39.7g (0.0586 mol) of COSA was reacted with 6.isg of 
S-1107 as in Example 7 to give 55.4q of 65% active bis­
succinimida. 

5 Examples 12 and 13 illustrate the formation of propylene 
copolytuer-substi tuted phenols and the production of Mannich 
base dispersants from such substituted phenols, all pursuant 
to this invention. 
Example 12 

•' 10 A solution of 309 (0. 03 mole) of copolyme;i:- (10 to l 
propylene to 1-butene, as in Example 9), and 9.79 (0.10 mol) 
of phenol complexed with 5 weight percent boron trifluoride, 
in 3 o mL of heptane, was stirred for 2 • 5 hours at 50 • C. Tbe. 

solution was then neutralized with ammonia gas and filtered. 
is the solution was ~en stripped to l80 6 C under vacuum to qive 

27 .. ag of 86% active (as determined by column chromatography on 

silica qel) para alkylated phenol, as determined by infrared 
spectroscopy. 

At aa•c, 3.0q (0.037 mol) of 37% aqueous formaldehyde was 
20 added to a mixture of 18. 49' of the a1kylphenol, 3. 4g of 

tetraethylenepentamine, 3.4q of oleic acid, and 39' of 100 
neutral process oil. After one hour at 116•c, the temperature 
was raised to 1ss•c and an additional 4 .. 549' (O.OSG mol) o'f 
fol:lUalin was added. The reaction was stirred for 3 hours and 

25 then fi1tered. 
BZ.map1e 1s 

A 10 to one mole ratio or propy1ene to 1-hexene was used 
to prepare copolymer at 6o•c for 1.5 hours as in Example 9. 
Alkylation of phenol was carried out as in Exa•ple 12 to give 

JO 90% active alkylphenol. 
A mixture of 28.4q (0.0334 mol) of alkylphenol, 5.8q 

(0.0307 mol) TEPA, 5 .. 65.g oleic acid was reacted with 4.879 

(0.060 mol) of formalin at 116°C, and then 7.58q (0.0935 mol) 
of formalin at iss·c, as described in Example 12, followed by 

35 the addition of 1.3q of 100 neutral process oil. 

ViscOllletrics made possible by use of succinimide and 
Mannich base dispersants of this invention are illustrated in 

-18-
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Table 2. In these runs, the dispersants were blended at a 

concentration of 6.5 wt I into a SW-30 111ineral lubricating oil 

formulated with a co'!Dlllercially-available viscosity index 

improver (Shellvis 90 VII). The viscosities of the oil blends 

s at ioo•c in est and at -2s·c in poise vere measured, and the 

VR' values were calculated in accordance with the expression: 

Vis(B) · 
VRI = ----

Vis(A) 

10 wherein Vis(A) is the kinematic viscosity ~KV} of the 

dispersant product at lOO"C in units of centistokes (as 

determined by ASTM Method No. 0445) and Vis(B) is the cold 

cranking simulator (CCS) viscosity of the dispersant p~duct 

at -2s·c in units of poise (as determined by ASTM Method No. 

15 D 260'2). 

20 

25 

Table 2 

Copolymer Viscosities of Dispersants in VR,• 
Dispersant 5W-30 lubricating oil Value 

used ioo·c -2s·c 

- le 7 l.2.6 4664 3.70 

Exampl.e s 10.1 3501. 3 .. 48 

EXample 9 9.70 3359 3.46 

Exampl.e 10 9.67 361.9 3.74 

EXamp1e i1 9.59 2955 3.08 

Exa111Pl.e 12 9.95 3344 3.36 

Example 13 9.02 2557 2.83 

In addition to the foreqoinq advantaqes achievable by the 

practice of this invention is the fact that propylene has been 

historically less expensive that·isobutylene or even a mixed 
30 streala of butenes. This cost different1a1 may increase in the 

future as the use of isobutylene and other butenes is increased 
to make oxygenated blending agents, such as methyl tert-butyl 
e~er for use in gasoline and other fuels. 
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In formulatin9 finished lubricating oils containing one 
or more of the ash1ess dispersants of this inv&ntion, various 
other additive components can be uti1ized. These include 1.ow­
base and overbased alkali and/or alka1ine earth metal. 

detergents, such as the sul.fonates, sulfurized phenates and 
sa1icylates of iithium, sodium, potassium, calcium and/or maq­

nesium, and the aJ.kaline earth meta1 calixerates (note u.s. 
Pat. Nos. 5,114,601 and S,205,946); antiwear and/or extreme 
pressure agents such as metal salts o~ dihydrocarbyl 
dithiophosphoric aeidS (e.g., zinc, copper or molybdenum 

dia1kyldithiophosphates} 7 oxidation inhibitors .suctr as hindered 

phenolic antioxidants, a~omatic amine antioxidants, sulfUr­
containinq antioxidants, and cgpper-containin9 antioxidants; 
supplementary dispersants such as suecinimide dispersants, 

15 succinic ester-amide dispersants, and Mannich base dispersants; 

:friction reducing and/or ·fUe1 econollly i111.provinq adcUtives such 
as 9lycero1111onooleate,. pentaerythritol :monoo1eate, long chain 
acid ~sters of qlycols, sulfurized olefins, sulfurized 
unsaturated fatty acids and sulfurized unsaturated fatty acid 

20 esters~ rust and corrosion inhibitors; foam inhibitors: visco­
sity index improvers; polymeric dispe.rsant-visoosity index 

improvers; demulsifyinq aqents; and the like. such additives 
can be employed in the base oil at their custOlllary use 

concentrations, which are known to those skill.ed in the art and 

25 reported in nu111.erous patent disclosures. For further details 
concerninq such additives, ona may refer for example to u.s. 
Pat. Nos. 4,664,8227 4,908,145' 5,080,815 and 5,137,980. 

The base oils used in formulating finished lubricants 
containing the ashless dispersants of this invention oan be 

30 derived from petroleut11 (or tar sands, coal, shale, etc. ) • 

Likewise, the base. oils can be or include natural oils of 

suitable viscosities such as rapeseed oil, etc., and synthetic 

oi.ls such as hydroqenated polyolefin oils; po1y-a.-ole.fins 
(e.g., hydrogenated· or unhydrogenated ~-olefin oligomers such 

35 as hydrogenated poly-1-deeene); alkyl esters of diea.rboxylic 
acidS; complex esters of dicarboxylic acid, polyglycol and 

a1cohol; alkyl esters of carbonic or phosphoric acids; poly-

-20-
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silicones1 fluorohydrocarbon oils; and the l.ike. Mixtures of 
mineral, natural. 4nd/or synthetic oils in any suitabie 
proportions are al.so usea.ble. The term H)Jase oil" for this 

disclosure includes all the fore9oinq. In most cases the base 

5 oil is preferably a petroleum-derived mineral oil of the types 
conventionally used in torminq passenger car or heavy duty 

dies~l enqine oils. The fact that the base oils used in the 
compositions of this invention may be composed of (i) one or 
more mineral oils, (ii) one or more synthetic oils, (iii) one 

10 or more natural oils, or (iv} a blend of (i) and (ii), or (i) 

·and (iii), or (ii) and (iii), or (i), {ii) and (~ii) does not 
mean that these various types of oils are ·necessarily 
equivalents of each other. Certain types of base oils may be 
ased ~or the specific properties they possess such as biode-

15 gradability, high teJnperature stability, or non-flalUlllability. 
In other compositions, other types of base oils may be prefer­
red 'for reasons of availability or low cost. Thus, the skilled 
artisan will recognize that while the various types of base 
oils discussed above may be used in the compositions of this 

20 invention, they are not necessarily equivalents of each other 
in every instance. 

The ashless dispersants of this invention can be blended 
into oils of lubricatinq viscosity separately and apart fro~ 
other additive components. Preferably however, the dispersants 

25 are formulated into an ad.di tive concentrate or "packa9eu which 
is then used in formulating the finished lubrication 
compositions. The packaqe will usually contain up to 50 wt% 

of diiuent with the ba1ance being the active additive 
col!lponents, namely, at least one dispersant of this invention 

30 and optionally, but preferably, one or more other additive 

c01aponents, such as those referred to above and/or in various 
patents cited herein. From 5 to 60 wt% of the concentrate can 
be one ore more dispersants of this invention. This invention 
also provides a composition which consists of l ~o 99 wt % of 

35 an active dispersant of this invention and from 99 to 1 wt% of 
diluent oil. Other additives, including diluents that may be 
associated therewith, can :be blended into such compositions t:.o 
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form additive ~acka9es of this invention. 

The dispersants of this invention can also be used as 

additives in hydrocarbonaceo,us £uels such as gasoline, diesel 

fuei, gas oils, jet fuels, cycle oils, burner fuels, bunker 
5. faels, and the like. Amounts within the ranqe of o.5 to 10% 

by weiqht will usua11y be employed, althou9h departures from 
this ranqe can be made. 

Lower :molecular weight versions of the polymers of 
propylene referred to hereinabove ean be used in alkylation of 

10 aromatic hydrocarbons. These alkylated lnaterials (e.q., 

alkylated benzene, alkylated toluene, alkylated X}\lenes, etc.) 
can then be sulfonated and overbased to form highly useful 
alkali or alkaline earth metal-containing detergents and l:1lst 
inhibitors. Alternatively, the polymers of propylene can be 

lS used to alkylate hydroxy-substituted aromatic hydrocarbons, 
which can be sulfUrized and neutralized or overbased to form 
metal-containing phenate deterqents. 

Except as referred to in the examples, all percentages of 

the dispersants of this invention are in terms of the weight 

20 of active dispersant in relation to the total weight of the 
overall composition under discussion. 

The complete disclosure of each u.s. Patent cited anywhere 
hereinabove is incorporated herein by reference as if fully set 
forth in this.specification. 

25 This invention is susceptible to considerable variation 
in its practice. Accordingly, this invention is not intended 
to be limited by this specific exemplifications set forth 

hereinabove. Rather, this invention is intended to embrace the 
sUl:>ject matter within the spirit and scope of the appended 

JO claims and the permissible equivalents thereof. 

-22-

Ill 04.t 

.. 

;,' .. 
•. 

r 
' . " •. 

!- . 



04{12198 
r. • .. ~ .. 

-;; . 
·ii: 

0 

. . 
. · ... 

08:28 '6'804 188 5688 '.::THYL HQ 

~ase. s;,J..-on:.::,t-a. •. !1...--.. , 

__ _:_-__:_-- -------

1. A dispersant havinq in its chemical structure at least one 
a1iphatic hydroc:a:rbyl substituent derived fro:m a liquid . ' 
substantially linear copolymer of propylene, said copolymer 

5 having stereo-irregularity and containinq up to 25 mol percent 
of c,.to C18 monoolefin polymerized into the polymer chain, at 
least 60 mol percent of said polymer havinq a . terminal 
vinylidene qroup. 
2. A dispersant accordinq to Clai~ l wherein said copolYlJl.er 

10 has a viscosity ratio (VR) value of less than 4.~. 
3. A dispersant according to C1aim l wherein the monoolefin 
polymerized into the polymer chain in an amount of up to 25 m.ol 

percent is a c4 to <;0 monoolefin and where.in sai.d copolymer has 

a viscosity ratio (VR) value of less than J.7. 

15 4. A dispersant according to Clailll 1 wll.ereiq said diistiersant 

is a Mannich base formed from ( i) a phenol havinq said 
aliphatic substituent thereon, (ii) an aldehyde, an~ (iii) an 
amine selected from polya:mines and po1yhydroxy amines. 
5. A_dispersant according to C1aim J wherein said d~spersant 

20 is a Mannich base formed from (i) a phenol having said 
aliphatic substituent thereon, (ii) for.maldehyde or a 

forma1dehyde-for.ming reagent, and (iii) at l~ast one polyamine. 

6. A dispersant according to Claim l wherein said dispersant 

is selected from the group consisting of suceini:mide 

25 dispersants, succinic ester-amide dispersants, succinie 
triazole dispersants, and suceinic amide.-triazo1e dispersants. 
7.. A dispersant according to Cl.aim 4 whe~ein said dispersant 
is a succinic ester-alllide fOl:'ll'led from (i) a succinic aoylatin9 

agent having said substituent thereon and (ii) an N-substituted 
30 pcly(hydroxyalk.yl) amin~ or a coJAbination of a polyamine and 

a polyol, -which polyamine and polyol are reacted. with said 
acylating aqent concurrently or sequentially in any order. 
a. A dispersant according to Claim 7 wherein said dispersant 
is formed ~y reactinq said acylatinq agent with an alkylene 

35 diamine havinq 4 to 12 carbon atoms in the molecule and at 
least about.2-5 hydroxyalJcyl groups per molecule • 
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9 .. A dispersant additive accordinq to Claim s wherein said 
alky1ene diamine is hexam.ethylene diamine havinq about 3 

hydrox-yalky1 groups per molecule .. 
10. A dispersant according to claim 1 wherein said dispersant 

5 is a succinilllide formed from Ci) a sucoinic acylating agent 

having said substituent thereon and (ii) a polyamine having at 
least one prima:ry amino group in the molecule. 

11. A dispersant according to Claim. 3 Wherein said dispersant 

is a succinimide formed from. (i) a succinic aeylating agent 
l.O b.a.Ving said substituent thereon and (ii) a polya.mine having at 

l.east one cyclic or acyclic ethylene polya.mine havinq an 
avercige of fro~ 3 to 6 nitrogen atoms per molecule. 

12 •. A dispersant according to Claim 1.~herein said dispersant 
i~ a product formed by reactinq (i) a.succinic acylatinq aqent 

l.5 having said SU}:)stituent thereon and (ii) a basic salt of 

a:aninoquanidine wherein the molar ratio of said amino9llanidine 
to said acylatinq agent is in the ranqe of about 1. 4: 1 to about 
2. 2: l such that the product obtained upon reaction thereof 
exhibits a dominant infrared peak at 1640 c:m·1 • 

20 13. A dispersant according to Claim 12 Wherein said basic salt 
of aminoguanidine is aminoguanidine bicarbonate. 

14. A dispersant accordinq to Claim 1 wherein said dispersant 
is a product formed by reacting (i) a succinic acylatinq agent 

having said substituent thereon and (ii) a basic salt of 

25 aJD.inoguanidine wherein the molar ratio. of said aminoguanidine 
to said acy1atin9 agent is in the range of about o. 4: l to about 

1.3:1. 
15. A dispersant according to Claim 14 wherein said 

product exh.il>its an infra.red spectrum having peaks in the 

'.30 reqion of about 1580 and about 1690 Cla-t. 

16.. A dispersant according to Claim 14 wherein said 

product exhibits an infrared spectrum having a peak in the 

reqion of about 1720 cm·1 • 

17 ~ A dispersant according- to Clailll 14 wherein said basic salt 

35 of aminoquanidine is aminoquanidine bicarbonate. 
18 • A lUbricating oil. composition co11lprisin9 oil of 

lubricating viscosity containing frOlll o.5 to 60% by weight of 
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a dispersant of Claim 1 • 

19. A lubricating oil composition comprising oil of 

lubricating viscosity containing from 0.5 to 60' by weight of 

a dispersant of Claim 5. 

5 20. A l.ubricating- oil coiuposition comprising oil o:f 

lubricating viscosity containing from 0.5 to 60% by weight of 

a dispersant of Claim 11. 

21. A succinic derivative composition of the formula: 

AC ( I ) 

or 

AG ( I I ) 

D 

10 or a mixture thereof, wherein AG is an aliphatic group derived 

from a liquid, substantially linear copolymer of propylene, 

said copolymer havinq stereo-irreqularity and eontaininq u:p to 

25 mo! percent of c, to c18 in.onoolefin polymeri~ed into the 

polymer chain, at least 60 mol percent of said polymer having 

is a terminal vinyl idene qroup; R 1, R2 and R3 are, independently, 

hydroqen atoms or hydrocarbyl groups containing up to 7 carbon 

atoms aach: and n represents the average number o:r the depicted 

succinic •oieties that are each bonded by a carbon-to-carbon 

bond to the aliphatic qroup derived from said eopo1ymer, and 

20 is in the ranqe of from 1 to 2. 
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