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cont ai ni ng them nmay be measured by a nunmber of methods | ncluding the
Kurt-Orbahn Diesel Fuel Injector test (CEC-L-1 4-A-88). QO shear
stability is quoted as the % | oss of kV100C of the oil in the test. VM
shear stability is quoted as the shear' 5 stability index or SSI of the WM
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attached to a saturat aﬂﬁh& Jﬁ?e pol ymeric
hydr ocar bon backbone vi a substltutlon reactlons or to an olefinic
portion via addition or cycloaddition reactions. Alternatively, the
functional group can be incorporated into the 5 polyner in conj uncti on
with oxidation or cleavage of the pol yner chain end - (e.g., asin
ozonol ysi s). Useful functionalization reactions include:
hal ogenation of t he pol yner _ at an ol ef.ini ¢ bond and .subsequent
reaction of the hal ogenated polymer wth - an ethylenjcally unsaturated
functional conpound (e.g., naleation where the 10 polynmer . is reacted with
mal ei ¢ acid or anhydride); reaction of the polyner - with an unsaturated.
functional conpound by the "ene" reaction absent = halogenatlon
reaction-of the polyner with at | east one phenol group (thi-ss - - permts

derivatization in a Mannich base-type condensation); reaction of the

pol ymer at a point of unsaturation with carbon nonoxide using a Koch-type
15 reaction to introduce a carbonyl group in an iso or neo posi tion; '
reaction.of . . the polyner with the functionalizing conpound by free

radi cal addition.using a free radical catalyst; reaction with a

‘t hi ocarboxylic acid derivative; and reaction of the .pol ymer by air

.oxi dation methods, epoxidation, . . chloroanination,. .or. ozonol ysis. 20

: The functionalized oil soluble polynerlc hydr ocar bon backbone is then
"further derivatized wth a nucleophilic reactant such as an am ne, am no-

. al cohol, al cohol, netal conmpound or mixture thereof to forma correspondi ng
- derivative. Useful am ne conpounds for derivatizing functionalized polyners
conprise at |east one am ne and can conprise one or nore additional am ne
25 or other reactive or polar groups. These am nes nmay be hydrocar byl

am nes or may be predom nantly hydrocarbyl am nes in which the
hydr ocar byl group i ncl udes ot her groups, e.g., hydroxy groups, al koxy
groups, am de groups, nitriles, imdazoline groups, and the |iKke.

Part| cuI arI y useful am ne corrpounds | ncI ude nono- and pol yam nes, e.qg.



The tic rings are typically substituted by one or nore substltuents
sel ect-ted fromal kyl, cycloal kyl, al koxy, aryloxy, acyl, acylam no, hydr'oxy
and—-=...nitro groups. Friction nodifiers. may be- incl uded—t.0+

i nprove “fuel econony. Q- sol ubl e al koxyl ated nono- and di am nes are
well known to inprove boundary 30 |ayer lubrication. The am nes may be ™

used as such or in the formof an adduct or reaction product with a
boron conmpound such as a boric oxide, boron halide, metaborates boric
aci@ or _a nono-.4di- or trial R¢pBdrate. Ot her_Rri‘ction
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exceeding 0.1 nass % active ingredi ent A treat. rate of 0.001 to 0.05

mass % active ingredient is convenient. Pour poi nt

depressants, otherw se known as |ube oil flow inprovers, 30 |ower the

m ni mum tenperature at which the f ow or can be poured.

Such additives are well knovvn cal addi ti ves which inprove

| ow tenperature fluidity of t m 018 di al kyl fumarate/viny
acet.ate copol yners and pol yaI ases* Foam control can-
'be provided by many conpounds i hcl ud| ng an antl foamant of the -
pol ysi l'oxane type, for exanple, silicone oil or polydinethyl si | oxane.
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of the above-nentioned additives can provide a nmultiplicity of ef fects;,

thus for exanple, a single additive nmay act as a di spersant-oxidation
inhibitor. This approach is well known and does not require further

el aboration. 5 When |ubricating conpositions contain one or nore
of the above- mentioned additives, each additive is typically blended
into the base oil in an amount whi-ch enabl es the additive to provide
its desired function. Representative effective anmounts of such
additives, when used in crankcase 10 |lubricants, are listed below Al fhe.
values listed are stated as nmass percent active ingredient. R
ADDI Tl VE MASS % MASS %

(Broad) (Preferred) Ashl ess Di spersant

0.1 - 20 1-8 Metal detergents 0.1 -
15 0.2 -9 Corrosi on | nhibitor 0- 5

0 -1.5 Met al di hydrocar byl dithiophosphate 0.1 - 6 0.1 - 4
Suppl enent al anti - oxi dant 0 -5 0.01 - 1.5 Pour

P0| nt. Depr essant 0.01 - 5 0.01-1.5
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