
;e3e`5../1j1465T`5zV4'0 02/0G-I1G  PCT/USO1/207-4G USE OF CARBON MONOXIDE
CONTAINING POLYMERS AS ADHESIVE ADDITIVES, AND FLUIDS s FIELD OF TIC
INVENTION [0001] The invention is directed towards using novel carbon
monoxide containing compositions as adhesive additives, and fluids (e.g.,
solvents, synthetic base stocks). 10 BACKGROUND [0002] Low molecular weight
polymers are used in a variety of applications. In particular, they are
often used as additives, modifiers and building blocks in is the
petrochemical industry. More specifically, low molecular weight ethylene
carbon monoxide polymers are used in adhesive production and as fluids.
Adhesive Additives: zo [0003J Hot melt adhesive compositions are known to
contain three constituents; namely, a base polymer, a waxy material and a
tackifier. The base polymer provides adhesion and toughness to the adhesive
in its cooled state. The waxy material acts to initiate the setting and
solidific canon of the heated composition. The tackifier enhances the
wetting and adhesion of the 2s composition to the surface onto which it is
applied. Ethylene vinyl acetate ("EVA") copolymers have been used to
improve hot met adhesion. Additionally, low molecular weight
ethylene-carbon monoxide ("E-CO") copolymers and ethylene-carbon
monoxide-vinyl monomer ("E-CO-X") tepolymers are known to improve hot melt
adhesives. These CO containing polymers are    V1'O U2/UG~1G -2
PCT/USU1/207~G formed from pure feeds which are relatively expensive as are
the vinyl acetate containing polymers. [0004] Thus, there remains a need to
produce lower cost CO containing s polymers for use in hot melt adhesives.
Fluid Applications: [00U5] Fluid applications are broad, varied, and
complex and each application 1o has its own set of characteristics and
requirements. Proper fluid selection and 



fluid blending practices have a large impact on the success of the
operation in which the fluid is used. For instance, in a typical industrial
coating operation, a blend of several fluids is used in order to get
appropriate solvency properties, including formulation stability,
viscosity, flow/leveling, and the like. The fluid is blend choice also
affects the properties of the dry film, such as gloss, adhesion, etc Other
operations involving the use of fluids and fluid blends include cIeaning,
printing, delivery of agricultural insecticides and pesticides, extraction
processes, use in adhesives, sealants, cosmetics, drilling mulls, and
countless other s. 20 [0006] There are numerous other factors which
influence the choice of fluids) used such as the scale of production and/or
use. Mare specifically, many fluids are used in large quantities and have
therefore been selected because they can be produced economically. Other
fluids may have attractive safety 2s characteristics and are thus
specifically chosen for use in manufacturing, consumer and commercial
environments. Additionally, the fluids may evaporate thereby escaping into
the environment. In such applications low volatile solvents would most
likely be preferred. Low volatility fluids such as defined herein, are
V1'0 02/0G-~1( -3 PCT/USO 1/207G lilcely to be low tropospheric ozone
forming materials thereby providing the user with a clear benefit. [0007]
To meet the demands of a pauicular application, synthetic lubricant fluids
(a.lc.a., "synlubes") may be made by chemically reacting materials of a
specific chemical composition to produce a compound with planned or
predictable properties. The resulting base stock may be blended with
various additives to improve specific properties. Furthermore, synthetic
lubricants may be superior to petroleum oils in specif c performance areas.
For example, many 1 o exhibit higher viscosity index, better thermal
stability and low volatility, provide improved fuel economy, longer useful
product Iife and other improved performance features. Synthetic Iubes are
increasingly being used in industrial and automotive applications. Some of
the synthetic lubes used today include polyalphaolefins ("PAO"),
polyisobutylenes ("PIB"), polyol esters, aromatic acid Is esters and
silicones ("siloxanes"). [0008] Because ofthe diverse use of fluids, there
is alvl~ays a need to investigate new polymers which can be used in fluid
applications. In particular, lout' cost avenues for producing such polymers
are most desirable. 20 BRIEF DESCRIPTION OF THE FIGURES [0009] Figures 1,
2, 3, and 4 depict a t~.vo dimensional solubility parameter space with a
pOlllt characterizing the solvent power of each liquid. X indicates 2s
insolubility and o indicates solubility. The complexing solubility
parameter component is plotted against the field force solubility parameter
component. The method is as described in "Polygon Mapping With
Two-Dimensional Solubility Parameters, Irwin Wiehe, Ind. Eng. Chem. Res.,
Volume # 34, #2, {l995) P561-573. The abbreviations are as follows:   V~ O
112/(16-11 C 



-4 PCTIUS(11/2(17~6
NalneAbbreviationAcetoneAcAcetonitrileAcNAcetophenoneAcPHAnilineAnBenzeneB1
-bromonaphthaleneBNn butanolButAn-butyl acetateBA .Carbon
disulfideCS2Carbon tetrachlorideCC14ChlorobenzeneCBChlor
oformCCyclohexaneCYF-ICyclohexanolCYf-IOLCyclohexanoneCYHONEDibromomethaneD
BM0-dichlorobenzeneODCBDiethylamineDEADiethyl
etherDEEN,N-dimethylacetamideDMAN,N,-dimethylformamideDMFDimethyl
sulfoxideDMSO1,4-dioxane1,4DDipropylamineDPAEthanolEtAEthyl
acetateEAEthylbenzeneETBEthylene
dichlorideEDCFuranFURn-heptaneHEPn-hexaneHEXIsophoroneISOPMethanolMtAMethyl
cyclohexaneMCYHMethylene chlorideMCMethyl ethyl
ketoneMEI~NitrobenzeneNTROBNitroethaneNENitromethaneNM2-nitropropane2-NP
~'4'O 112/oG-11G -5 PCT/US01/207-4G n-pentanolPentAn-propanolPrAPropylene
carbonatePCPyridinePYStyreneSTYTetrahydrofuranTIIFTetraIinTetTolueneTI,
I,1-trichloroethanel I lTCETrichloroethyleneTCEYp-xylene SUMMARY OF
INVENTION [00I0] The instant invention provides a variety of uses for
carbon monoxide containing polymers. More specif tally, low molecular
weight {less than about 50,000, preferably Iess than about 10,000, more
preferably about 200 to 30,000 and most preferably about 200 to about 2000)
olefin-carbon monoxide copoly mers are the desirable and usefiil products
described herein. Particularly useful are the ethylene-CO copolymers. For
example, like ethylene vinyl acetate, ethylene-carbon monoxide polymers can
be synthesized with variable runs of to ctystallizable poiyethylenes,
punctuated by functionality. In fact, for such applications the low
molecular weight low carbon monoxide (less than about 45%, preferably less
than 35%) containing copolymers described herein may be prefewed to high
molecular height, high carbon monoxide containing copolymers. 15 [00l.1]
The co-polymers provided herein have desirable melting points of less than
about l40C. [0012] Hence, the invention, in one aspect, provides a method
for improving 2o hot melt adhesion by using the low molecular weight (less
than about Q0,000,   ~'1'O U2/OG~1G PCT/USO1/2117-lG -G preferably less
than about 10,000, more preferably about 200 to 30,000 and most preferably
about 200 to about 2000) CO containing polymers to improve the adhesive
properties of a variety of adhesives, specifically those used on substrate
materials having both polar and non-polar characteristics such as glass or
metal. The polymers taught herein are utilized to improve adhesive
properties in accordance with techniques lalown in the art alld in amounts
known in the art in which such polymers as EVA polymers are utilized as
adhesive additives. Typically such poly leers are refel~~ed to as the base
polymer of an adhesive composition. 



to [0013] An adhesive composition comprising a base polymer, a taclcif er
and a wax, the improvement comprising utilizing a polymer selected fiom the
group consisting of: i) a non-linear, paraffin-soluble olefin-CO copolymer;
ii) a nonlinear olefin-CO copolymer derived fi~om non-pure feeds; iii) an
olefin-CO-X is telpolymer derived from non-pure feeds ; and iv) a
non-linear CO-X teipolyn-ler; and mixtures thereof and wherein X is
selected from the group consisting of free radically polymerizable vinyl
monomers and mixtures thereof and wherein a non-pure feed comprises a first
feed comprising olefins and a second feed comprising carbon monoxide and
wherein when said polymer is {ii) and (iii) the 2o amount of carbon
monoxide and olefin combined in said non-pure feed is less than or equal to
95% and wherein said olefins in said first feed comprising olefins are
selected from the group consisting of linear and branched C2 to C3o
olefins, diolefins and mixtures thereof. 2s [U01] An adhesive composition
comprising a base polymer, a taclcifier and a wax wherein said base polymer
is selected from the group consisting of i) a non-linear, paraffin-soluble
olefin-CO copolymer; ii) a non-linear olefin-CO copolymer derived fiom
non-pure feeds; iii) an olefin-CO-X terpolymer derived from non-pure feeds
; and iv) a non-linear CO-X terpolynaer; and mixtures   V'O tl2/OC-~1G
PCT/US01/207-4G thereof and wherein X is selected from the group consisting
of free radically polymerizable vinyl monomers and mixtures thereof and
wherein a non-pure feed comprises a fist feed comprising olefins and a
second feed comprising carbon monoxide and wherein when said polymer is
(ii} and (iii) the amount of s carbon monoxide and olefin combined in said
non-pure feed is less than or equal to 95% and wherein said olefins in said
first feed comprising olefins are selected from the group consisting of
linear and branched C2 to C3o olefins, diolefms and mixtures thereof I o
Q0015] A method of imps owing the hot melt adhesive char acteristics of a
composition comprising blending a taclcifier, a ~vax and a polymer selected
from the group consisting of; i) a non-linear, paraffin-soluble olefin-CO
copolymer; ii) a non-linear olefin-CO copolymer derived from non-pure
feeds; iii) an olefin-CO-X terpolymer derived fiom non-pure feeds ; and iv)
a non-linear is CO-X terpolymer; and mixtures thereof and wherein X is
selected from the group consisting of free radically polymerizable vinyl
monomers and mixtures thereof and wherein a non-pure feed comprises a first
feed comprising olefins and a second feed comprising carbon monoxide and
wherein when said polymer is (ii) and (iii) the amount of carbon monoxide
and olefin combined in said non 2o pure feed is less than or equal to 95%
and wherein said olefins in said first feed comprising olef ns are selected
from the group consisting of linear and branched CZ to C3o olefins,
diolefins and mixtures thereof. Q0016] The invention also provides novel
uses in fluid applications. The CO 25 containing co-polymers can be used as
fluids in place of, for example conven tional solvents, industrial
solvents, or synthetic base stocks. Specifically, they can be used as
process fluids in a variety of industrial applications or as synthetic base
stock components.   WJO U2/UG.11G -s PCT/USUI/207~G [0017] A formulated
lubricating oil composition comprising additives and a basestock, the
improvement comprising utilizing as said basestoclc a polymer selected
fi~om the group consisting of: i) a non-linear, paraffin-soluble olefin-CO
copolymer; ii)a non-linear olefin-CO copolymer derived from non-pure feeds;
5 iii) an olefin-CO-X terpolymer derived from non-pure feeds ; and iv) a
non linear CO-X terpolymer; and mixtures thereof and wherein X is selected
from the ~gr.~oup consisting of fi~ee radically polymerizable vinyl
monomers and mixtlzres thereof and wherein a non-pure feed comprises a
first feed comprising olefins and a second feed comprising carbon monoxide
and wherein when said to polymer is (ii) and (iii) the amount of carbon
monoxide and olefin combined in said non-pure feed is less than or equal to
95% and wherein said olefins in said first feed comprising olefins are
selected from the group consisting of linear and branched C~ to C3a
olefins, diolefins and miWures thereof. Is [0018] A lubricating oil
composition comprising a) a polymer selected from the group consisting o i)
a non-linear, paraffin-soluble olefin-CO copolymer; ii) a non-linear
olefin-CO copolymer derived from non-pure feeds; iii) an olefin-CO-X
terpolyrner derived from non-pure feeds ; and iv) a non-linear CO-X
terpolymer; and mixtures thereof and wherein X is selected from the 2o
group consisting of free radically polymerizable vinyl monomers and
mixtures 



thereof and wherein a non-pure feed comprises a first feed comprising
olefins and a second feed comprising carbon monoxide and ~.vherein when
said polymer is (ii) and (iii) the amount of carbon monoxide and olefin
combined in said nonpure feed is less than or equal to 95% and wherein said
olefins in said first feed 25 comprising olefins are selected from the
group consisting of linear and branched CZ to C3o olefins, diolefins and
mixtures thereof and b)effective amounts of lubricating additives selected
from the group consisting of antioxidants, antiwear additives, eh~treme
pressure additives, fi~iction modifiers, viscosity index modif ers, pour
point depressants, detergents, corrosion inhibitors, metal   VI'O 02/oG-11(
PCT/US(11/207~G -9 deactivators, seal compatibility additives,
demulsiflers, antifoamants and mixtures thereof. [00I9] A method for
lubricating a surface comprising applying to said surface s a polymer
selected from the group consisting of: i) a non-linear, paraffin-soluble
olefin-CO copolymer; ii) a non-linear olefin-CO copolymer derived fi~om
nonpure feeds; iii) an olefin-CO-X teyolymer derived from non-pure feeds;
and iv) a non-linear CO-X terpolymer; and mixtures thereof and wherein X is
selected from the group consisting of free radically polymerizable vinyl
monomers and mixtures thereof and wherein a non-pure feed comprises a first
feed comprisilig olefins and a second feed comprising carbon monoxide and
wherein when said polymer is (ii) and (iii) the amount of carbon monoxide
and olefin combined in said non-pure feed is less than or equal to 95% and
wherein said olefins in said first feed comprising olefins are selected
from the group 1 s consisting of linear and br anched C2 to C3o olefins, di
olefins and mihrtures thereof. [0020] A method for improving the ozone
forming potential of a process fluid by at Ieast 10%, said process fluid
comprising a first fhlld selected fi~om the 2o group consisting of toluene,
xylenes, methanol, ethanol, n-butanol, n-pentanol, n-propanol, diacetone
alcohol, butyl acetate, propyl acetate, propylene glycol, methyl isobutyl
lcetone, CS-C 1 p linear ketones, cyclic ketones, methyl t-butyl ether and
mineral spirits, and b} a second polymeric fluid wherein the improvement
comprises said polymeric fluid being selected fi~om the group consisting 2s
o i) a non-linear, paraffin-soluble olefin-CO copolymer; ii) a non-linear
olefin-CO copolymer derived from non-pure feeds; iii) an olefin-CO-X
telpolymer derived from non-pure feeds ; and iv} a non-linear CO-X
terpolymer; and mixtures thereof and wherein X is selected fi~om the group
consisting of fi~ee radically polymerizable vinyl monomers and mixtures
thereof and wherein a   WO 02/UC~1G PCT/US01/2U7~G - 10 non-pure feed
comprises a first feed comprising olef ns and a second feed comprising
carbon monoxide and wherein when said polymer is {ii) and (iii) the amount
of carbon monoxide and olefin combined in said non-pure feed is Iess than
or equal to 95% and wherein said olefins in said first feed comprising
olefins are selected from the group consisting of linear and branched CZ to
Czo olefins, diolefins and mixtures thereof. [0021] A I11et110d for
llllprOVlllg the vISCOSIty and solvency propeuties of a solvent-borne
coating composition comprising a polyketone and a compound 1o selected from
the group consisting of acrylic, alkyl, polyester, epoxzy, silicone,
cellulosic and derivatives thereof , PVC, and isocyanate based resins, the
improvement comprising utilizing as said polylcetone a polyketone selected
fi~om the group consisting of i) a non-linear, paraffin-soluble olefin-CO
copolymer; ii) a non-linear olefin-CO copolymer derived from non-pure
feeds; iii) an olefin Is CO-X terpolymer derived from non-pure feeds ; and
iv) a non-linear CO-X terpolymer; and mixtures thereof and wherein X is
selected from the group consisting of free r adically polymerizable vinyl
monomers and mixtures thereof and wherein a non-pure feed comprises a first
feed comprising olefins and a second feed comprising carbon monoxide and
.~herein when said polymer is (ii) 2o and (iii) the amount of carbon
monoxide and olefin combined in said non-pure feed is less than or equal to
95% and wherein said olefins in said first feed comprising olefins are
selected from the group consisting of linear and branched C2 to C30
olefins, diolefins and mixtures thereof. z5 [0022] These and other
features, aspects and advantages of the present 



invention will become better understood with regard to the following
description and claims.   ~~4%O (121i1ICr -I1 DESCRIPTION PCT/USfll/207-4G
[0023] The instant invention relates to use of non-alternating olefin
CO-containing polymer compositions effective as a) adhesive additives, and
b} fluids. In an adhesive, the polymers are as the base polymer typically
used to make the adhesive in conjunction with a tackifier and wax. Such
adhesive compositions and their preparation are commonly kuov~n. All that
is necessary is that the polymers described herein be used as the base
polymer typically used to prepare the adhesive. to [0024] The polymers
utilizable as fluids and adhesive additives are selected the group
consisting of: i) a non-linear, paraffin-soluble olefin-CO copolymer; ii) a
non-linear olefin-CO copolymer derived from non-pure feeds; iii) an
olefin-CO-X terpolymer derived from non-pure feeds; and iv} a non-linear 1s
CO-X telpolymer; and mixtures thereof and wherein X is selected from the
group consisting of fi~ee radically polymerizable vinyl monomers and
mixtures thereof and wherein a non-pure feed comprises a first feed
comprising olef ns and a second feed comprising carbon monoxide and wherein
when said polymer is (ii) and (iii) the amount of carbon monoxide and
olefin combined in said non 2o pure feed is less than or equal to 95% and
wherein said olefins in said first feed comprising olefins are selected
from the group consisting of linear and branched C~ to C3p olefns,
diolefins and mixtures thereof. [0025] As used herein, a non-pure
feedstream is a feedstream comprising a 2s first feed comprising olefins
and a second feed comprising carbon monoxide where the amount of olefins
and carbon monoxide combined is less than or equal to 9S mole %. The
non-pure feed can be either a combination of the first and second feed or a
co-feed of the first and second feed.   VI'O U2/116-41C PCT/LISII1/2U7-4C -
12 (0026] Hence, for the non-pure feeds, it is possible for either of the
first olefinic feed or the second CO feed to be a pure feed so long as once
the feeds are combined, the amount of olefin in combination with CO is Iess
than or equal to 95 mole %. Additionally, when the feed comprising CO
contains > 90 mole s % CO, the remaining 90% of the feed will preferably
comprise at least 90 mole hydrogen, It is also. therefore, possible for
each of the first olefinic feed and second CO feed to contain other
components. For example, while the first olefinic feed may be a pure feed
of vinyl monomers, including olefins, the CO feed may comprise synthesis
gas ("syngas") or multi-component synthesis gas ~o ("MCS"). Alternatively,
for example, the CO may originate from IVICS feeds which contain at least
one olefin, carbon monoxide, hydrogen, carbon dioxide, methane arid
optionally acetylene or paraffns. Typically the first feed comprising
olefins will contain C3 to C6 olefins or dimes. If the CO feedstream is not
pure and contains components other than CO, it will typically contain up to
90 ~s mole % CO, preferably up to 95 mole % CO. [00Z7] CO feeds utilizable
herein are described in U.S. Patent 6,049,011 to Kiss et al. Preferably,
the feedstream comprising CO will be syngas or multicomponent syngas. The
non-pure feeds ~.vill typically contain at least about 10% 2o CO,
preferably at Ieast about 15% and at least about 50% olefin, preferable at
least about 60%. 



[0028] Hence the polymers utilizable may be selected form the following: 2s
1) A non-linear, paraffin-soluble olefn-CO copolymer. A more detailed
description of these co-polymers can be found in U.S. Patent 6,156,872
herein incorporated by reference. 2) A non-linear olefin-CO copolymer
derived from non-pure feeds.   V'O U2/(IG~IG -13 PCT/USO1/207-tG 3) An
olefin-CO-X terpolymer derived from non-pure feeds. Here again, it should
be noted that defining this copolymer as being "derived fi~om non pure
feeds", it is meant to also include co-feeds. For' example, one feed could
be syngas or multicomponent syngas while tile other feed is a pure s vinyl
acetate. The two feeds combined are the non-pure feed described herein.
These copolymers may include paraffin-soluble as well as paraffin insoluble
varieties. Typical molecular weights will be in the range of about Iess
than 50,000, more typically about 200 to about 30,000. In a prefewed
embodiment, the olefin is ethylene. to 4) A non-linear CO-X copolymer where
X is a free radically polymerizable vinyl monomer. 5) Mixtures of the
polymers defined in 1-=~. is [0029] It should be appreciated by those
chilled in the art that the term "tezpolymer" as used herein means a
macromolecule formed from at least three monomer sources. Similarly, the
temp "copolymer" is used herein according to its broad meaning of a
macromolecule formed from two or more monomer 2o sources. Also, the term
"polymer" is used herein according to its broad meaning of a macromolecule
formed from at least one monomer source. The term "synthesis gas" {a.k.a.,
"syngas") refers to a gas mixture comprised predominantly of CO and
hydrogen in various proportions and may contain other components in lesser
quantities. The term paraffin used herein refers to 2s normal, iso, or
straight chain alkanes. [0030] The polymers of this invention may be
synthesized using well known free radical polymerization techniques. For
example, the CO containing polymers are formed in free radical
polymerization processes using organic   V'O 02/11G-11G PCT/USO1/2(17-lG
-I4 peroxides as a free radical initiator according to conventional
methods. Representative initiators include, but are not limited to,
diallcyl peroxides such as ditertiary-butyl peroxide,
2,5-dimethyl-2,5-ditertiary-butyl-peroxyhexane, di-cumyl peroxide; alkyl
peroxides such as tet~tiary-but5ll hydroperoxide, s tertiary-octyl
hydroperoxide, cumene hydroperoxide; aroyl peroxides such as benzoyl
peroxide; peroxy esters such as tertiary-butyl peroxypivalate,
tertiarybutyl-perbenzoate; and compounds such as azo-bis-isobutyronitrile.
Free radical initiators with an appropriate half life at reaction
temperatures ranging from about 50C to about 230C can be used. Of these,
t-butyl peroxypivalate, which 



io has a half life of about 10 hours at 6dC, is preferred. [0031] Such
feeds and initiators are useful for forming CO-containing polymers under
copolymerization conditions at temperatures ranging from about 50 to about
230C, preferably from about 50 to about l00C, pressures ranging zs fi~om
about 100 to about 30,000 psig, preferably from about 100 to about 3,000
psig, and in the presence of a free radical initiator. [0032] Preferably
the reaction occurs in the presence of a solvent. Suitable solvents include
toluene, benzene, dioxane, pentane, heptane, hexane, propylene 20 oxide,
cyclohexane, etc. Plexane is preferred. , [0Q33] The polymers and
co-polymers utilized herein may be recovered using conventional methods,
for example, f ltration or evaporation of the diluent. They may be brought
into the desired shape using standard forming techniques, 2s such as cold
or hot pressing. Alternatively, the polymerization is carried out in such a
way that the copolymer is formed in the desired shape, such as by solution
polymerization in a thin layer and subsequent removal of the diluent, which
yields the co-polymer in the form of a film.   w0 U2/f)G-41G -15 15 [0034]
PCT/USUI/2U7.1G The number average molecular weight ("Mn") of the
copolymers utilizable in accordance with the invention can range from about
Iess than 50,000, preferably about ?00 to about 30,000. [0035] Because the
instant invention employs free-radical polymerization to form its
non-linear copolymers, the resulting non-linear copolymers may also be
cha~~acterized as being non-alternating. [0036] The free radically
polymerizable vinyl monomers may be selected from a-olefins (preferably C3
to C30 olefins) such as propylene, butene, 1-octene, 1-octadecene, styr ene
and styr ene derivatives such as a-methylstyr ene, p-methylstyrene,
tetrafloroethylene, vlllyl chloride, vinyl acetate, isobutyl vinyl ether,
methyl vinyl ketone, 1-vinylpymolidone, acrylic acid, methacrylic acid,
methylaclylate, methylmethacrylate, acrylonitrile, acrylamide, acrolein,
allyl alcohol, allyl chloride, allyl acetate, mixtures thereof, and similar
materials. While the vinyl monomer concentration in the feed may range from
zero or trace amoulits to about 95 mole %, the preferred concentration
ranges from about 5 mole % to 80 mole %. zo [0037] In a prefez~~ed
embodiment, the olefin-CO-X tel~olymer of the invention comprises 40-90
mole % ethylene, 3-40 mole % carbon monoxide, and 5-~0 mole % vinyl
monomer. 25 [003] The ratio of the number of monomer units originating in
the olefins to the number of carbon atoms originating in carbon monoxide is
preferably at I110St about 99:1 and more preferably in the range of fi~om
about 90:I to about l:l, and still more preferably from about 95;1 to about
l:l.   V'O 02/UC~1G - 16 PCTIUSO1/207-1G 10039] The polymers of the
invention are non-linear polymers having a total number of branches per
1000 carbon atoms ranging fi~om about 20 to about 300 (for polymer {c) from
about 60 to about 300). Because the instant invention employs free-radical
polymerization to form its non-linear copolymers, the resulting non-linear
copolymers may also be characterized as being nonalternating. Generally
speaking, the branches of the polymers (also referred to as "branchiness")
are measured by 13C solution N1VIR in deutero chloroform using a Cr{AcAc)3
relaxation agent. The number of C1 branches per l000 carbon atoms are
measured at about 20.1 ppm; the number of C~ branches per 



l0 1000 carbon atoms are measured at about 11.3 ppm; the number of C3 are
measured at about I4.7 ppm; and the number of C4 branches are measured at
about 14.2 ppm. [0040] The degree of branchiness of the copolymer chains
and the number of is monomer units originating in the monomers with
polymerizable carbon-carbon unsaturation relative to the number of carbon
atoms originating in carbon monoxide will both, at least in part, determine
the reb parity of the polymer chains and thereby also some of the
properties of the copolymer, for example the crystallinity and solubility.
The polymers prepared in accord ~~~ith this invention 2o include
paraffin-soluble as well as paraffin insoluble species. The term "paraffin"
as used herein is a normal, iso, or straight chain alkane. [0041] Thus the
CO-containing polymer compositions described herein are prepared using well
known free radical polymerization techniques. Because the 2s polymers
herein are prepared by free-radical polymerization to the resulting non
linear copolymers may also be characterized as being non-alternating.
~~'O 02/(1G-I IG -17 PCT/USUI/2117-tG [0042] In a preferred embodiment, the
olefin of the copolymer is ethylene. In another preferred embodiment, the
vinyl monomer is selected fi~om the group consisting of alpha-olefins,
vinyl acetate, neo vinyl ester and mixtures thereof. [0043] It should be
appreciated by those skilled in the au that synthetic lubricants prepared
fTOm man-made base stocks have uniform molecular structures and, therefore
well defined properties that can be tailored to specific applications.
Mineral oil base stocks, on the other hand, are prepared from crude oil and
are complex mixtures of naturally occutTing hydrocarbons. The greater to
uniformity found in synthetic lubricants generally results in superior
performance. For example, synthetic lubricants have excellent thermal
stability. As automobile engines are reduced in size to save weight and
fuel, they run at higher temperatures and therefore need more thermally
stable oil. Because lubricants made from synthetic base stocks have
excellent oxidative/thetmal ~s stabilit5l, very low volatility, and good
viscosity indices over a wide range of temperatures, they offer better
lubrication and permit longer drain intervals, with less oil vaporization
loss betvaeen oil changes. The polymers of the instant invention are
utilizable in such lubricants as the basestock. Hence, a lubricating oil
composition can be formed from the polymers described herein in conjunc 2o
tion with additives commonly used in the art. Such a composition may
utilize only the polymer as tile basestock, or may utilize it n conjunction
with other commonly used basestoclcs, such as mineral oil, synthetic PAO,
ester, wax isomerates, selected aromatics, hydrocrackates, and solvent
refined basestocks or mixtures thereof. In such compositions, the polymer
will be present in amounts 2s of at least 5 wt% of the total lubricating
oil composition. When used in lubricating oils, such polymers will
typically have a viscosity index of about 90 l50.   



V4'0 02/0G-llf - 1S  PCT/L`SO1/207-tG [0044] The polymers described herein
are also useful for improving the ozone forming potential of a process
fluid comprised of polymer and a first fluids. By utilizing the instant
polymers as the polymer in the process fluid, the resulting fluids ozone
forming potential is at least 10% less than that of the first fluid. 5 This
is very beneficial environmentally. [ao4s] Various measurements of
reactivity with respect to ozone formation are known. For instance,
reactivities can be measured in environmental smog chambers, or they may be
calculated using computer airshed models. See, for 1o instance, Dr.
W1111aI11 P.L. Carter, "Uncertainties and Research Needs in Quantifying VOC
Reactivity for Stationary Source Emission Controls", presented at the
California Air Resources Board (CARE) Consumer Products Reactivity Subgroup
Meeting, Sacramento, CA (October 17, 1995). Another way to measure the
reactivity of a chemical in ozone formation is by using a 15 technique
developed by Dr. Carter {supra) at the Center for Environmental Research
and Technology (CERT), University of California at Riverside. The CERT
techniques measures "incremental reactivities", the incremental amount of
ozone that is produced when the chemical is added to an already polluted
atmosphere. A list of compounds and their Maximum Incremental Reactivity ?o
{MIR) values is available on the Internet at http://
heIium.ucr.edu/~carter/ index.html. [0046] As used herein, cellulosic
derivatives include, for example nitrocellulosic and cellulosic esters. 25
[U047] The invention is further described in the following non-limiting
examples.   ~'4'O U2/fi(~~lll PCT/USU1/207~G -19E~iA~4PLES Example 1:
Synthesis of ethylene-CO polymers using MCS feed. s [0048] CO C011ta1n1llg
pOlymerS LISIng a dilute MCS feed was synthesized according to
fi~ee-radical polymerization teclmiques as follows: [0049] A 300 ml
autoclave reactor was charged with 150 mL, pure ~z-hexane and 0.6 g of a
75% solution of t-butyl peroxypivalate in mineral spirits. (t-Butyl to
peroxypivalate has a 10 hour half life at 55C in a 0.2 M benzene solution,
Swern, Organic Peroxides, John ZViley and Sons, 1970, Vol. l, pp. 82, 87}.
The reactor u~as sealed and purged with purified nitrogen. The reactor was
then pressurized with the MCS mixture (ethylene 5.4 mole %, carbon monoxide
1.3 mole %, carbon dioxide 7.4 mole %, hydrogen 4.6 mole % and methane 8l.3
1 s mole %) to 700 psig. The temperature was raised to 66C while stirring
and the pressure was maintained for 24 hours. The reactor was allowed to
cool to room temperature and was then depressurized. The hexane was removed
on a rotary 



evaporator to obtain the product. 20 [0050] The product was characterized
by IR, I~TMR and GPC. The FTIR spectrum of the product showed a very strong
peak at 1715 cni ~ due to carbonyl group, indicating incorporation of
carbon monoxide in the product. The 1'C NMR of the product indicated that
the polymer had 5.1% CO incorporation and a non-linear (branched)
polyethylene structure, as indicated by a broad multiplet 2s in the 13C NMR
for the alkyl region at 9-48 ppm and a multiplet at 206-218 for the CO
resonance. The GPC of the product indicated a Mn of 320 and a Mw of 420.
WO 02/06.11G Example 2: Synthesis of ethylene-CO-1-octene telpoIymers
PCT/US01/207-tG [oa51] CO containing polymers using a dilute IVICS as
co-feed with 1-octene was synthesized according to free-radical
polymerization techniques as follows: 5 [0052] The polymerization
conditions were similar to those set forth in Example 1. A 300 ml autoclave
reactor was charged with 1501nL pure fz-hexane and 0.6 g of a 75% solution
of t-butyl peroxypivalate in mineral spirits. 20 g 1-octene was added in
the reactor. The reactor was sealed and purged with 1o purified nitrogen.
The reactor was then pressurized with the MCS mixture (ethylene 5.4 mole %,
carbon monoxide 1.3 mole %, carbon dioxide 7.4 mole %, hydrogen 4.6 mole %
and methane 81.3 mole %) to 700 prig. The temperature was raised to 66C
while stirring and the pressure was maintained for 24 hours. The reactor
was allowed to cool t01'OOIIl temperature alld was then Is depressurized.
The hexane and unreacted octane was removed on a rotary evaporator to
obtain the 2.9 g of product. [0053] The product u~a.s characterized by IR,
NMR and GPC. The FTIR spectlmm of the product showed a very strong peak at
17l5 cm 1 due to carbonyl 2o group, indicating incorporation of carbon
monoxide in the product. The GPC of the product indicated a Mn of 860 and a
Mw of 1010. Example 3: Synthesis of ethylene-CO-vinyl acetate terpolymers
2s I0054] CO containing polymers using a dilute MCS as co-feed with vinyl
acetate vas synthesized actor ding to fr ee-radical polymerization
techniques as follows:   V4'0 02/0G-11G -2I PCT/USO1/207~G 



[0055] The polymerization conditions were similar to those set forth in
Example 1. A 300 ml autoclave reactor was charged with 150 mL pure
~a-hexane and 0.6 g of a 75% solution of t-butyl peroxypivalate in mineral
spirits. 2 g vinyl acetate was added in the reactor. The reactor was sealed
and purged with s purified nitrogen. The reactor was then pressurized with
the MCS mixture {ethylene 5.4 mole %, carbon monoxide I.3 mole %, carbon
dioxide 7.4 mole %, hydrogen 4.6 mole % and methane 81.3 mole %) to 700
prig. The temperature was raised to 66C while stil-ring and the pressure
was maintained for 24 hours. The reactor was allowed to cool to room
temperature and was then to depressurized. The hexane and unreacted octane
was removed on a rotary evaporator to obtain the 2.5 g of product. [0056]
The product u~as characterized by IR, NMR and GPC. The 13C NMR of the
product indicated that the polymer had 9 mole % CO, 56 mole % ethylene is
and 35 mole % vinyl acetate. The GPC of the product indicated a Mn of 730
and a Mw of 1620. Example 4: Synthesis of ethylene-CO-vinyl Neo-10 ester
terpolymers 20 [0057] CO containing polymers using a dilute MCS as co-feed
with neo vinyl ester {ExxarTM Neo-10) was synthesized according to
fi~ee-radical polymeriza tion techniques as follo~s: [0058] The
polymerization conditions were similar to those set forth in 2s Example 1.
A 300 ml autoclave reactor was charged with 150 mL pure ~z-hexane and 0.6 g
of a 75% solution of t-butyl peroxypivalate in mineral spirits. 5 g neo
vinyl ester (ExxarT~'i Neo-10) was added in the reactor. The reactor was
sealed and pu r ged with purified nitrogen. The r eactor was then
pressurized with the MCS mixture (ethylene 5.4 mole %, carbon monoxide 1.3
mole %, carbon   V4'O 02/(101G PCT/C1S01/2(17-1G -22 dioxide 7.4 mole %,
hydrogen 4.6 mole % and methane 81.3 mole %) to 700 psig. The temperature
was raised to 66C while stiwing and the pressure vas maintained for 24
hours. The reactor was allowed to cool to room temperature and was then
depressurized. The hexane and unreacted neo vinyl ester was 5 removed
initially on a rotary evaporator and then on I~ugelrohr apparatus to obtain
the I .9 g of product. [0059] The 13C NNIR of the product indicated that
the polymer had 4.5 mole CO, 48 mole % ethylene and 47.4 mole % neo vinyl
ester (ExxarTl~l I~Teo-10). to The GPC of the product indicated a Ivln of
1450 and a Mw of 2100. Example 5: Synthesis of ethylene-CO-vinyl Neo-10
ester terpolyn lers [0060] CO containing polymers using a dilute MCS as
co-feed with neo vinyl 1 s ester (ExtarTM Neo-10) was synthesized accor
ding to free-radical polymeriza 



Lion tecllrliques as follows: [00G1] The polymerization conditions were
similar to those set forth in Example 1. A 300 ml autoclave reactor was
charged with 150 1nL pure sa-hexane 2o and 0.6 g of a 75% solution of
t-butyl peroxypivalate in mineral spirits. 2 g neo vinyl ester (ExxarTl`'z
Neo-I O} ~~.~as added in the reactor. The reactor was sealed and purged
~ith purified nitrogen. The reactor was then pressurized with the MCS
mixture (ethylene 5.4 mole %, carbon monoxide 1.3 mole %, carbon dioxide
7.4 mole % hydrogen 4.6 mole % and methane 81.3 mole %) to 700 25 psig. The
temperature was raised to b6C while stirring and the pressure was
maintained for 24 hours. The reactor was allowed to cool to room
temperature and was then depressurized. The hexane and um~eacted neo vinyl
ester was removed initially on a rotary evaporator and then on Kugelrohl-
apparatus to obtain the product.   ~T4'O 1)2/OfuIG -23 PCT/US01/2U7~G
[0062j The 1'C NiYIR of the product indicated that the polymer had 7.9 mole
CO, 55.6 mole % ethylene and 36.4 mole % neo vinyl ester {ExxarT~~ Neo I0).
The GPC of the product indicated a Mn of 970 and a Miv of 1300. 5 Example
G: Synthesis of CO-I-octene copolymer. [0063] A 300 nil autoclave reactor
was charged with 150 mL pure rz-hexane and 0.6 g of a 75% solution of
t-butyl peroxypivalate in mineral spirits. 10 g I-octene was added in the
reactor. The reactor was sealed and purged with to purified nitrogen. The
reactor was then pressurized with CO to 700 prig. The temperature was
raised to 66C Evhile stirring and the pressure was maintained for 24 hours.
The reactor was allowed to cool to room temperature and wa.s then
depressurized. The hexane and unreacted octane was removed on a rotary
evaporator to obtain the I .3 8 g of product. 15 [0064] The FTIR spectrum
of the product showed a very strong peals at 17I 1 cm'1 due to carbonyl
group, indicating incorporation of carbon monoxide in the product. The '3C
NMR of the product indicated that the polymer had ?7 mole % CO and 73 mole
% I-octene. The GPC of the product indicated a Mn of zo 965 and a IVIw of I
I75. Example 7: Synthesis of ethylene-CO-alpha-olef n terpolymers using
syngas [0065] A 3 00-mL autoclave engineer's reactor was charged with 150
mL pure z5 n-hexane and 0.64 g of a 75% solution of t-butyl peroxypivalate
in mineral spirits. The reactor was sealed and purged with purified
nitrogen. The reactor was then pressur ized with an ethylene and syngas
mixture (ethylene; carbon monoxide:hydrogen 70:15: I5, respectively). Then
5.9 g of 1-butene was added, the temperature was raised to 66C while
stirring, and the pressure was  



W'O 02/0G-! ll -2~ PCT/USO1/207-4C maintained for 24 hours. The reactor was
allowed to cool to room temperature and then depressurized. The hexane was
removed on a rotary evaporator leaving 7.0 g of the product. s [0066] The
IR spectrum of the product showed a very strong peak at I711 clri 1 due to
the carbonyl group. Thus, CO has been incot~porated in the pl'OdllCt. The
NN1R of the product suggested that the polymer had 29.6% CO incorporation.
The NMR spect111m of the terpolymer suggested that it has 1 O I branches
per 1000 carbons versus &5.5 branches per 1000 carbons obtained in a 1 o
control experiment without the 1-hutene termonomer. This observation
indicates that increased branching may result from alplra-olefin
incorporation in the polymer. The GPC of the product indicates a Mn of 500
and Mw of 1000 polystyrene standards, Tl-IF solvent). is Example 8:
Synthesis of ethylene-CO-alpha-olef n telpolymers using syngas [0067] A
300-mL autoclave engineer's reactor was charged with 150 mL pure fz-hexane
and 0.64 g of a 75% solution of t-butyl peroxypivalate in mineral spirits.
The reactor was sealed and purged with purified nitrogen. The reactor 2o
was then pressurized with an ethylene and syngas miz~ture (ethylene:carbon
monoxide:hydrogen 70:15:1S, respectively). Then 5.9 g of propylene was
added, the temperature was raised to 66C while stirring, and the pressure
was maintained for 24 hours. The reactor was allowed to cool to room
temperature and was then depressurized. The hexane was removed on a rotary
evaporator, 2s leaving 7.6 g of the product. [0068] The IR spectrum of the
product shoved a very strong peak at 1711 crri l due to the carbonyl group.
Thus, CO has been inco~~porated in the product. The NMR of the product
suggested that the polymer had 17.5% CO incorpora   1'~'O 021!)(-1l6 -25
PCT/L'SO1/207-L6 Lion. The NMR spectl-um of the terpolymer suggested that
it has 72. S branches per I000 carbons versus 65.5 branches per 1Q00
carbons obtained in a control experiment without the propylene termonomer.
This observation indicates that increased branching may result from
alpha-olefin incorporation in the polymer. s The GPC of the product
indicated a Mn of 500 and Mu' of 1000 (polystyrene standards, THF solvent).
Example 9: Synthesis of ethylene-CO-alpha-olefin terpolymers using syngas
10 [00G9] A 300-mL autoclave engineer's reactor was charged with 150 mL
pure 



~2-hexane and 0.64 g of a 75% solution of t-butyl peroxypivalate in mineral
spirits. The reactor was sealed and purged with purified nitrogen. The
reactor was then pressurized with an ethylene and syngas {ethylene:carbon
rnonoxide:hydrogen 70:15:15, respectively) mixhire. Then 10.8 g of 2-butene
Is was added, the temperature was raised to 66C while stirring, and the
pressure was maintained for 24 hours. The reactor was allowed to cool to
room temperature and then depressurized. The hexane was removed on a rotary
evaporator, leaving 6.7 g of the product. 20 [0070] The IR spectrum of the
product showed a very strong peals at 17l 1 cni 1 due to the carbonyl
group. Thus, CO has been incorporated in the product. The NMR of the
product suggested that the polymer had 18.2% CO incorporation. The NMR
spectrum of the terpolymer suggested that it has 93.2 branches per 1000
carbons versus 65.5 branches per 1000 carbons obtained in a control 2s
experiment without 2-butene termonomer. This observation indicates that
increased branching may result from alpha-olefin incorporation in the
polymer. The GPC of the product indicated a Mn of 590 and Mw of 1120
(polystyrene standards, THF solvent).   W'O 02/0G-11G -2G PCT/USII l/207-1G
[0071] The foregoing examples clearly demonstrate how the novel polymers of
the instant invention can be made using inexpensive non-pure feeds. Example
10-Synthesis of ethylene-CO-vinyl acetate ter~olymer s [0072] A 300-mL
autoclave engineer's reactor was charged wlth 150 n1L pure n-hexane, 0.507
g of t-butyl peroxide and 5 g of inhibitor removed vinyl acetate. The
reactor was sealed and purged with purified nitrogen. The reactor vas then
pressurized with ethylene and carbon monoxide (80:20) mixture, The to
temperature was raised to 120C while stirring, and the pressure was
maintained at 700 psig for 24 hours, The reactor was allowed to cool to
room temperature and depressurized. Hexane was removed using a rotary
evaporator, leaving 10.38 g of the product. is [0073] The IR spectrum of
the product showed two carbonyl peals at 1736 and 1713 cm'' due to the
ester and hetone groups respectively. Thus, CO and vinyl acetate has been
incorporated in the product. NMR of the product suggested that the polymer
had 22.4% CO and 9.1 % vinyl acetate incorporation. The NMR also suggested
that there are 90 branches / 1000C. GPC of the product 2o indicated a Mn of
390 and Mw of 840 (polysyrene standards, THF solvent). The viscosity index
(VI) of the product was 97 (viscosity l32.26 cS at l00C and 423 9.3 8 cS at
40C) suggesting that the product can be used as a synthetic base stock. 2s
Example 11: Synthesis of ethylene-CO-vinyl acetate tet~polymer 



using syngas feed (0074] A 300-mL autoclave engineer's reactor was charged
with 140 mL pure fa-hexane and 0.64l g of t-butyl peroxide. The reactor was
sealed and purged   ~'4'O 02/0G-11G -27 PCT/US111/207-1G with purified
nitrogen. The reactor was then pressurized with ethylene carbon monoxide
and hydrogen (70:15:15) mixture. The temperature was raised to l20C while
stirring and 2 g inhibitor removed vinyl acetate was then added via
stainless steal addition vessel. The pressure was maintained at 700 prig
for 24 5 houl'S. The reactor ivas allowed to cool to 100111 temperature and
depressurized. Hexane was removed using a rotary evaporator, leaving 6.06 g
of the product. [007a] The IR spectrum of the product showed t<vo carbonyl
peaks at 1736 and 1713 cm-1 due to the ester and ketone groups
respectively. Thus, CO and 1o vinyl acetate has been incorporated in the
product. NMR of the product suggested that the polymer had 20% CO and 7 %
vinyl acetate incorporation. The NMR also suggested that there are 135.7
branches / 1000C. GPC of the p10dL1Ct indicated a Mn of 1140 and Mw of 2040
(polystyrene standards, THF solvent). The viscosity index (VI) of the
product was I06 (viscosity 28.15 cS at is 100C and 332.92 cS at 40C)
suggesting that the product can be used as a synthetic base-stock. [0076j
The solubility parameters for four different samples were evaluated and the
results are shown in Figures I-4 respectively. 20 ExampleFeed CO:H~a-Olefin
(g)Yield (g)NMR %COGPC MnGPC MwBranches/ 



(100C)A (I)50:501-butene0.9818.83153-B70/15/l5-4.319.35901100171.8C
(I)70/15/I51-butene7.029.6500100010lDECO so/2o-6.9125.935075096 (I) t-butyl
peroxypivalate (0.48G), 66  C, 700 prig, 150 mI, hexane, 24h.   V'O
U2/UG~1G _7g CLAIMS PCT/USl)1/2U7-4G 1. An adhesive composition comprising
a base polymer, a tackifier and a wax, the improvement comprising utilizing
a polymer selected from the group consisting of: i} a non-linear,
paraffin-soluble olefin-CO copolymer; ii) a non-linear olefin-CO copolymer
derived from non-pure feeds; iii) an olefin-COX terpolymer derived fi~om
non-pure feeds; and iv} a non-linear CO-X telpolyrner; and mixtures then
eof and wherein X is selected from the gr oup consisting of free radically
polymerizable vinyl monomers and mixtures thereof io and wherein a non-pure
feed comprises a first feed comprising olefins and a second feed comprising
carbon monoxide and ~.vherein when said polymer is (ii) and (iii) the
amount of carbon monoxide and olefin combined in said non-pure feed is less
than or equal to 95% and wherein said olefins in said fwst feed comprising
olefins ale selected from the group consisting of linear and branched is C~
to C3p olefins, diolefins and mixtures thereof 2. An adhesive composition
comprising a base polymer, a tackifier and a wax wherein said base polymer
is selected from the group consisting of: i) a non-linear, paraffin-soluble
olef n-CO copolymer; ii) a non-linear olefin 2o CO copolymer derived from
non-pure feeds; iii} an olefin-CO-X terpolymer derived from non-pure feeds;
and iv) a non-linear CO-X terpolymer; and mixtures thereof and wherein X is
selected from the group consisting of free radically polymerizable vinyl
monomers and mixtures thereof and wherein a non-pure feed comprises a first
feed comprising olef ns and a second feed 2s comprising carbon monoxide and
wherein when said polymer is (ii) and (iii) the amount of carbon monoxide
and olefn combined in said non-pure feed is less than or equal to 95% and
wherein said olef ns in said first feed comprising olefins are selected
from the group consisting of linear and branched C2 to C3p olefins,
diolefins and mixtures thereof.   1~'O 112/0C-llCr -29_ PCT/USU1/207~G 3. A
method of improving the hot melt adhesive characteristics of a
COI11p051t1OI1 COmprlSlng blelldlllg a tackifler, a wax and a polymer
selected from the group consisting of: i) a IlOIl-llllear, paraffn-soluble
olefin-CO copolymer; ii} a non-linear olefin-CO copolymer derived from
non-pure feeds; iii) an olefin-CO-X tel~olymer derived from non-pure feeds
; and iv) a non-linear CO-X tel~olymer; and mixtures thereof and wherein X
is selected from the gro~:p consisting of free radically polymerizable
vinyl monomers and mi?~rtures thereof and wherein a non-pure feed comprises
a first feed comprising olefins and a second feed comprising carbon
monoxide and wherein when said polymer is (ii) and (iii) the amount of
carbon monoxide and olefin combined in said non pure feed is less than or
equal to 95% and wherein said olefins in said first feed comps ising
olefins ar a selected fr om the gr oup consisting of linear and branched C2
to C3p olefins, diolefins and mixtures thereof. 



la 4. A formulated lubricating oil composition comprising additives and a
basestock, the improvement comprising utilizing as said basestock a polymer
selected from the group group consisting of i) a non-linear,
paraffinsoluble olefin-CO copolymer; ii) a non-linear olefin-CO copolymer
derived from non-pure feeds; iii) an olefin-CO-X terpolymer derived from
non-pure 2o feeds ; and iv} a non-linear CO-X telpolylner; and mixtures
thereof and wherein X is selected fi~om the group consisting of free
radically poiymerizable vinyl monomers and mixtures thereof and wherein a
non-pure feed comprises a first feed comprising olefins and a second feed
comprising carbon monoxide and wherein when said polymer is {ii) and (iii)
the amount of carbon monoxide and 2s olefin combined in said non-pure feed
is less than or equal to 95% and `wherein said olefins in said first feed
comprising olefins are selected from the group consisting of linear and
branched C2 to C3p olefins, diolefins and mixtures thereof.   W~O U2/OG~1G
-30 PCT/USO1/2U7~G S. A lubricating oil composition comprising a) a polymer
selected fiom the group consisting of i) a non-linear, paraffin-soluble
olefn-CO copolymer; ii) a non-linear olefin-CO copolymer derived from
non-pure feeds; iii) an olefin-CO-X terpolymer derived fiom non-pure feeds;
and iv) a nonlinear CO-X terpolymer; and mixtures thereof and wherein X is
selected from the group consisting of free radically polymerizable vinyl
monomers and mixhzres thereof and wherein a non-pure feed comprises a first
feed comprising oletns and a second feed comprising carbon monoxide and
wherein when said polymer is {ii) and (iii) the amount of carbon monoxide
and olefin combined in to said non-pure feed is less than or equal to 95%
and wherein said olefins in said first feed comprising olefins are selected
fiom the group consisting of linear and branched C~ to C3o olefns,
diolefins and mixtures thereof and b)effective amounts of lubricating
additives selected from the group consisting of antioxidants, anti-wear
additives, extreme pressure additives, friction modifiers, is viscosity
index modifiers, pour point depressants, detergents, corTOSion inhibitors,
metal deactivators, seal compatibility additives, demulsifiers,
antifoamants and mixtures thereof. fi. A method for lubricating a surface
comprising applying to said 2o surface a polymer selected fi~om the group
consisting of: i) a non-linear, paraffin-soluble olefin-CO copolymer; ii) a
non-linear olefin-CO copolymer derived from non-pure feeds; iii} an
olefin-CO-X terpolymer derived fiom nonpure feeds; and iv) a non-linear
CO-X terpolymer; and mixtures thereof and wherein X is selected from the
group consisting of free radically polymerizable 25 vinyl monomers and
mixtures thereof and wherein a non-pure feed comprises a first feed
comprising olefins and a second feed comprising carbon monoxide and wherein
when said polymer is (ii} and (iii) the amount of carbon monoxide and
olefin combined in said non-pure feed is less than or equal to 95% and
wherein said olefins in said first feed comprising olefins are selected
from the group   V4'O (12!(1C-llb PCTlUS01/207-~G - 3 1  consisting of
linear and branched C? to C30 olefins, diolefins and mixtures they eof. '7.
A method for improving the ozone forming potential of a 5 process fluid by
at least 10%, Sald process fluid comprising a first fluid selected fi~om
the group CO11s1Stlllg of toluene, xylenes, methanol, ethanol, n-butanol,
n-pentanol, n-propanol, diacetone alcohol, butyl acetate, propyl acetate,
propylene glycol, methyl isobuyl lcetone, CS-Cl0 linear lcetones, cyclic
ketones, methyl t-butyl ether and mineral spirits, and b) a second
polymeric fluid wherein to the improvement comprises said polymeric fluid
being selected fi~om the group 



consisting of: i} a non-linear, paraffin-soluble olefin-CO copolymer; ii) a
nonlinear olef n-CO copolymer derived from non-pure feeds; iii) an
olefin-CO-X terpolymer derived from non-pure feeds; and iv) a non-linear
CO-X terpolymer; and mixtures thereof and wherein X is selected from the
group consisting of free 1 s radically polymerizable vinyl monomers and
mixtures thereof and wherein a non-pure feed comprises a first feed
COIllprlslng olefins and a second feed comps ising carbon monoxide and
wherein when said polymer is (ii) and (iii) the amount of carbon monoxide
and olefin combined in said non-pure feed is less than or equal to 95% and
wherein said olefins in said first feed comprising 20 olefins are selected
from the gTOUp consisting of linear and branched Cz to C30 olefins,
diolefins and mixtures thereof. 8. The lubricating oil of claim 7 wherein
said polymer is present in a concentration of at least about 5 wt% of the
composition. 25 9. The lubricating oil of claim 7 wherein said polymer has
a viscosity index of about 90 to about 150.
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