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ADDI TI' VES, AND FLU DS 5 FIELD OF THE | NVENTI ON [00011 The invention §g jaN 2005
di rected towards using novel carbon nonoxi de containing conpositions as
adhesive additives, and fluids (e.g., solvents, synthetic base stocks). 10
BACKGROUND [ 00021 Low nol ecul ar wei ght palynmers are used in a variety of
applications. |In particular, they are often used as additives, nodifiers
and building blocks in 15 the petrochenmi cal industry. Mre specifically, |ow

nol ecul ar wei ght et hyl @/Qf?ﬂ Ig ed in adhesive
production and as ZESIﬁ . t _nelt adhesive
conpositions are 1 il ; dda8i}S a base

pol ymer, a waxy material and a tackifier. The base polyner provides

adhesi on and toughness to the adhesive in its cooled state. The waxy
material acts to initiate the setting and solidification of the heated
conposi § i optRIThent agkE i Renges the wetting and adhesion of the 25
conpositio ich it is applied. Ethylene vinyl acetate
("EVA") copolyners have been used to inprove hot net adhesion. Addi-
tionally, |ow nol ecul ar wei ght ethyl ene-carbon nonoxide ("E-CO') copol yners
and et hyl e[{00d4r bdrhenmvertide ivdirgtteddowraeds 8ifg GOV Jarben pohyxides are  known
to inprove hot, nelt adhesjves. These CO containing polyners are 1 8 JAN 2005

-2 forned €oWAINNE compegiiopsiasRdhesiveadditives, gné e\, sodveatse the vinyl
acetate contalfl PAPLUTS' S
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
15 the petrochemical industry. More specifically, low molecular weight ethylene

carbon monoxide polymers are used in adhesive production and as fluids.

Adhesive Additives:

20 - [0003] 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 solidification of the heated
composition. The tackifier enhances the wetting and adhesion of the

25  composition to the surface onto which it is applied. Ethylene vinyl acetate
("EVA") copolymers have been used to improve hot met adhesion. Addi-
tionally, low molecular weight ethylene-carbon monoxide ("E-CO") copolymers
and ethylene-carbon monoxide-vinyl monomer ("E-CO-X") terpolymers are

known to improve hot melt adhesives. These CO containing polymers are



[ 0004] Thus, there remains a need to produce |ower cost CO containing 5
polymers for use in hot nelt adhesives. Fluid Applications: [0005] F 8iJaN 2005
applications are broad, varied, and conplex and each application 10 has its
own set of characteristics and requirenments. Proper fluid selection and
fluid blending practices have a | arge i miact 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

o 1 evel | g o ure REds ShI Bl B RRpAGY bt e iRkl e

properties éﬁnthﬁﬁng{pbl b such as gl oss, adhesion, etc. OQther operations
i nvol ving the use fTuids and fluid blends include clean- ing, printing,

delivery of agricultural insecticides and pesticides, extraction processes,
use in adhesives, sealants, cosnetics, drilling nuds, and countless others.
20 [0006] Ti0&04]ar eThusitherasemainsra feaditoproduriednwentostéP@eontaeninigoi ce of
fluid(s) used such as the scal e of production and/ or use. Mre specifically,
many f Pui d2Plymersderussin hotgaclfadhesivéses and have therefore been sel ect ed
because they can be produced economcally. Oher fluids may have attractive
safety 25 characteristics and are thus specifically chosen for use in
”anUfaCturiﬁﬁhkLAéﬁﬁ Sand commerci al environnents. Additionally, the
fluids may ‘evaporate ereby escaping into the environnment. In such
applications |ow volatile solvents would nost likely be preferred. Low
volatility fluids such as defined herein, are 1 8 JAN 2005 -3 likely to be

| ow tropospg@05] ozBhed applicatignsatebicalsviried; ehyd complexdambedchappdentioni th a

cl ear benefit. [0007] To neet the demands of a particul ar application,

synt hetlioc |has its amn s& afichatsteristiks and reqynemenéss " Bropay flbid sedesiomyancheni cal | y

reacting maﬁglrd g’le%d?r];g %ractices 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

15 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 clean-
ing, printing, delivery of agricultural insecticides and pesticides, extraction
processes, use in adhesives, sealants, cosmetics, drilling muds, and countless
others.

20
[0006] There are numerous other factors which influence the choice of
fluid(s) used such as the scale of production and/or use. More 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

25 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



specific chem cal conposition to produce a conpound with planned or

predi ctabl e properties. The resulting base stock nay be bl ended wt H & &N Bk
additives to inprove specific properties. Furthernore, synthetic |ubricants
may be superior to petroleumoils in specific performnce areas. For

exanpl e, many to exhibit higher viscositg-index, better thermal stability
and | ow volatility, provide inproved fuel econony, |onger useful product
life and other inproved perfornmance features. Synthetic |ubes are
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pol yi sobut yixefies cleafbEnefit. pol yol esters, aromatic acid is esters and
silicones ("siloxanes"). [0008] Because of the diverse use of fluids, there
is always a need to investigate new polynmers which can be used in fluid
applications. |In particular, |ow cqost avenues for producing such pol ymers

are nost def000H e. To mesRilerdanraydsiob? periicoferapplicaimesntiddoubrcantr es 1, 2,
char act e | 2 s Gk So DulibsuBRY b Tadaipy sagayFeactingabasnel et or Ui 11y
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Acet oneAc Acetonitril eAcN Acet ophenoneAcPH Anili neAn
be superior to petroleum oils in specific performance areas. For example, many
10  exhibit higher viscosity index, better thermal stability and low volatility, provide
improved fuel economy, longer useful product life and other improved
performance features. Synthetic lubes 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

15  esters and silicones ("siloxanes").

[0008] Because of the diverse use of fluids, there is always a need to
investigate new polymers which can be used in fluid applications. In particular,
low cost avenues for producing such polymers are most desirable.

20
BRIEF DESCRIPTION OF THE FIGURES

[0009] Figures 1, 2, 3, and 4 depict a two dimensional solubility parameter
- space with a point characterizing the solvent power of each liquid. X indicates
25  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,
(1995) P661-673. The abbreviations are as follows:



BenzeneB 1- br ononapht hal eneBN n but anol But A n-butyl acetateBA Carbon
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Cycl ohexaneCYH Cycl ohexanol CYHOL Cycl ohexanoneCYHONE Di br ononet haneDBM
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Name Abbreviation
Acetone Ac
Acetonitrile AcN
Acetophenone AcPH
Aniline An '
Benzene B
1-bromonaphthalene BN
n butanol ButA
n-butyl acetate BA
Carbon disulfide CS2
Carbon tetrachloride CCl4
Chlorobenzene CB
Chloroform C
Cyclohexane CYH
Cyclohexanol CYHOL
Cyclohexanone CYHONE
Dibromomethane DBM
0-dichlorobenzene 0DCB
Diethylamine DEA
Diethyl ether DEE
N,N-dimethylacetamide DMA
N,N,-dimethylformamide DMF
Dimethyl sulfoxide DMSO
1,4-dioxane 1,4D
Dipropylamine DPA
Ethanol EtA
Ethyl acetate EA
Ethylbenzene ETB
Ethylene dichloride EDC
Furan FUR
n-heptane HEP
n-hexane HEX
Isophorone ISOP
Methanol MtA
Methylcyclohexane MCYH
Methylene chloride MC
Methyl ethyl ketone MEK
Nitrobenzene NTROB
Nitroethane NE
Nitromethane NM
2-nitropropane 2-NP




Met hyl cycl ohexaneMCYH Met hyl ene chl ori deMC Met hyl et hyl ketoneMEK

Ni t robenzeneNTROB Ni t roet haneNE Ni t r omet haneNM 2-ni t r opr opane2- NP 1 B8 JANZ005
2005 -5 n-pent anol Pent A n-propanol PrA Propyl ene carbonat ePC Pyri di nePY
StyreneSTY Tetrahydrof uranTHE Tetral i nTet Tol ueneT 1,1, 1-trichl oroet hanelll
TCE Trichl or oet hyl eneTCEY p-xyl eneXYL SWBMARY OF | NVENTI ON [ 0010] The

I nstant invention provides a variety of uses for carbon nonoxi de containing
pol ymers. Nbre specifically, | ow nol ecul ar meight (Iess than about 5 50, 000,

10000 e 4t NNt o 20

preferably cosn LAF‘ObUUt 1+6—6060——mpre ﬁj |uuny about—260—+o6 368000 and
nost prefer P, Ut 200t o about ?ﬂﬂﬂ\ 5¥$g'n carbon nmonoxi de FOD)|y- ners

are the des|REBPRANMAC useful products dedrA bed herein. Particularly useful

are the et hyPepyldd® caobonateers. For exanB@, |ike ethylene vinyl acetate,

et hyl ene-ca"ﬁ?ﬁdﬁgnOX| de p0| YyMers can be paynt hesized w th vartapbre tuns of
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Tetrahydrofuran THF
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p-xylene XYL

SUMMARY OF INVENTION

[0010] The instant invention provides a variety of uses for carbon monoxide
containing polymers. More specifically, low molecular weight (less than about

5 50,000, preferably less 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 useful 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

10 crystallizable polyethylenes, 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
preferred to high molecular weight, high carbon monoxide containing
copolymers.

15
[0011] The co-polymers provided herein have desirable melting points of less |
than about 140°C.

[0012] Hence, the invention, in one aspect, provides a method for improving

20 hot melt adhesion by using the low molecular weight (less than about 50,000,



applications the | ow nol ecul ar wei ght | ow carbon nonoxi de (| ess than about
45% preferably | ess than 35% containing copolyners described hereivsqﬁwzaﬁ
preferred to high nol ecul ar wei ght, high carbon nonoxi de cont ai ni ng i
copolynmers. 15 [0011] The co-polymers provided herein have desirable nelting
points of |less than about 140C. [0012] Hence, the invention, in one aspect,
provides a nethod for inproving 20 hot nelt adhesion by using the | ow

nol ecul ar wei ght (less than about 50’000“?% 8 JAN 2605 -6 preferably |ess

t han about 10,000, nore preferably about 0 to 30,000 and nost preferably
about 200 to about 2000) CO containing polyners to inprove the adhesive
properties of a variety of adhesives, specifically those used on substrate

material s hayéfegatilpldssphamabaundl (1000 pmioze proferalsiyeabont 206 te 30L0Ckayd ass 5 or
nmetal. The polynmers taught herein are utilized to inprove adhesive

properties mostapceferabiynabown 200 teabou ) K wentainingepelymesstb impeoweunt s
known in the art i n which,suc ol.yner s EVA polynmers are utilized as
adhesi ve addh® ?@'}Fé!‘fe BEPPPERES) q}{%ﬁmetg&%egv&pg%eg@]a&%pge HSCG AB Dbase

Do e o SR RS s R bbbl s SSnghl ARRESIB BORIRH Ll
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non- | i negr, %p})glrléat%lf P%lésa%@%?( (gefgg?%t%}d%qc%%gﬁltﬁgg;t G:illﬂyfbg non- ﬂeln@%P Bities

ol efi n- CO capateordanddewitheechniguesknownrie the atund iniamamto kabiwvm ia@h& atb

terpol ymer derived fromnon-pure feeds ; and iv) a non-linear ol efin-CO X
t er pol yner ; in whichsuchupadsmeneas BV Amolyimerseane wtilizedas|adbesivefadditivase gr oup

her cof  andLomisal sush palfimeth £8 rblatec ficps edale pORGTeT eoan BUHRIS ng.
ol efins andc&niggi%%q' f eed
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[0013] 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-CO-X
15  terpolymer derived from non-pure feeds ; and iv) a non-linear olefin-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
20 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 Csg

olefins, diolefins and mixtures thereof.

25 [0014] 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 olefin-CO copolymer; i1) a non-linear olefin-CO
copolymer derived from non-pure feeds; iii) an olefin-CO-X terpolymer derived

from non-pure feeds ; and 1v) a non-linear olefin-CO-X terpolymer; and mixtures



conpri sing carbon nonoxi de and wherein when said polymer is (ii) and (iii)
the 20 amount of carbon nonoxi de and ol efin conbined in said non- pure UeﬁﬁMS
is less than or equal to 95% and wherein said olefins in said first ?e%d
conprising olefins are selected fromthe group consisting of |inear and
branched C2 to C30 olefins, diolefins and m xtures thereof. 25 [0014] An
adhesi ve conposition conprising a base polyner, a tackifier and a wax
wherein said base polyner is selected fromthe group consisting of: i) a
non-|inear, paraffin-soluble olefin-CO ceficlyner; ii) a non-linear olefin-CO
copol yner derived fromnon-pure feeds; iii) an olefin-CO X terpol yner
derived fromnon-pure feeds ; and iv) a non-linear ol efin-CO X terpolyner;

and m xture eﬂ'%og Ir Np&x%gglpgglé Q@Fg@ﬁgg@&lg’?%g@? C&léﬁtiﬁf WE G & A Ry he

group consi ica € VI Nyl® mononers an

m xtures t hsseaierfaBleMighe hibidniéHs -aRdrBixthRSAhERHP ah8 8Shétefd 4 Abnphed _
conprising ol éfins and a“second feed conprising carbon nonoxide and wherein

when sai d pfeedroomprise§ iai firsafekd ¢omprising clefinnandfh sscond fesd comprisidg and
ol efin conbined in said non-pure feed is |ess than or equal to 95% and
wher ei n sai carbpaimerpxide and aviareisy whee gaiddymer g () arid () dhe amauat oéd

fromthe group consistin f 11 near,and, branched C2 t.o0 ol efins,
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tackifier, téeb\/\sfa% é{ﬁ%@%@ﬁﬁ%@r%@&ﬁg rfosﬁnlfgﬁ‘g gt éhg{grg(%ﬁ@bg?‘gn%@% ?di) a
non- | i near , frgay tkfdrous ebiéiben® b linee@naReholBY C, toi €;,20ReHhs| didSefins

ol ef i n- CO copol yner derived fromnon-pure feeds; 1ii) an olefin-COX -

t er pol yner atel mictirés thereodn- pure feeds ; and iv) a non-linear 15 ol efin-CO X
terpol ynmer; and m xtures thereof and wherein X is selected fromthe group
consisting of free radically polynerizable vinyl nononers and m xtures

1t o8] o D R R S SRR A Bl bRReBI LS,
pol yner composition comprising blending a tackifier, a wax 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 from non-pure feeds ; and iv) a non-linear
15  olefin-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-
20 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 Cyp olefins, diolefins and mixtures thereof.

{0016] 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.



is (ii) and (iii) the anmpunt of carbon nonoxi de and ol efin conbined in said
non 20 pure feed is less than or equal to 95% and wherein said ol efijng AWZ%S
said first feed conprising olefins are selected fromthe group consisHing
of linear and branched C2 to C30 olefins, diolefins and m xtures thereof.

[ 0016] The invention al so provides novel uses in fluid applications. The CO
25 containing co-polyners can be used as fluids in place of, for exanple
conven tional solvents, industrial solvents, or synthetic base stocks.
Specifically, they can be used as procesg-fluids in a variety of industrial
applications or as synthetic base stock conponents. 1 8 JAN 2005 s [0017] A
formul ated | ubricating oil conposition conprising additives and a

basest ock, | mpr.oyenent r.isin tilizing as said.basest.ock a, pol ymer
se ect e 1 1BAFThe” 4 KR daisa OBty ot doraglfod BaB b ingh i dhives it Bo) &
ol efi n-CO = | o e I Al from
non- pur e fgggggbﬁﬂﬁ#)dnﬁ&éﬁﬁtn%@ég@ gﬁ%%%&%?ggéral%gg tP ?E(;%ﬁ/nog -Stre f eeds
; and iv) ReRefed frofetHe GotpiconSistiXg toft Pal ummemg)aﬁaffi&wgcﬁﬁbméﬁﬁm@nd
wherein X is selected from the group consisting of free radically
pol yner i zakbpolyimst; immoreliseanalefint@Oueapol yiner defived fronh @onipura feeds; pur e
feed conprises a first feed conprising  olefins and_a second feed conprising
car bon frondi) a olgfin-kifere terpabarersdarivadoirps) yorspurasfeedsy andiiv)ia mon-t he
anmount of carbon x{,de d ol ef,in ' ' L. n- feed is | ess
than or eq Fmtoéeﬁ%é%ge a&mf’r?ngériué&%?e {:}ggf%n% “s’lge?%lg )??Srsg eg{eggﬁ’"borrpri si ng
ol efins ar 1 r 1158 ! r nched C2 to
C30 ol of o B EELFORSISAE S freBraliRafy B e S Agnpifers R8T 070 -
conposi t i omigaines itkersgf and Wmﬁéiwmlioxs?hﬁﬁf&d domaprisdstefigt del comptisingng of :
i) a non-linear, paraffin-soluble olefin-CO copolyner; i) a non-linear
ol ef i n- CO olgftnsyanst a gegandefget comprising grd onamgsoxidej andawhergie Whenaaik
terpol ymer derived from.nan-pure feeds.; and iv) a.non-linear . ef { n- CO- X
ter bol Jirer POt B TR i iRt O canBPR e ufad Raa el bombisid

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 C3 olefins, diolefins and mixtures thereof.

15 [0018] A lubricating oil composition comprising a) a polymer selected from
the group consisting of: 1) 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
olefin-CO-X terpolymer; and mixtures thereof and wherein X is selected from the

20 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 (i1) 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

25 comprising olefins are selected from the group consisting of linear and branched
C, to Csp olefins, 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, viscosity index

modifiers, pour point depressants. detergents, corrosion inhibitors. metal



20 group consisting of free radically polynerizable vinyl nononers and

m xtures thereof and wherein a non-pure feed conprises a first feeq 8 JAN 2005
conprising olefins and a second feed conprising carbon nonoxi de and mﬁereln
when said polynmer is (ii) and (iii) the anmpunt of carbon nonoxi de and
olefin conmbined in said non- pure feed is |l ess than or equal to 95% and
wherein said olefins in said first feed 25 conprising olefins are sel ected
fromthe group consisting of linear and branched C2 to C30 ol efins,

di ol efins and m xtures thereof and b)efféctive anounts of |ubricating
additives selected fromthe group consisting of antioxidants, anti- wear
additives, extrene pressure additives, friction nodifiers, viscosity index
modi fiers, deagtivawes)isealegumpatilsilisy additoregedémulstfierspantfoamdntbandrs, metal 1
8 JAN 2005 -9 deactivators, seal conpatibility additives, denulsifiers,

ant i f oamantmixgares theeolir es thereof. [0019] A nethod for |ubricating a
surface conprising applying to said surface 5 a polyner selected fromthe
group consisting of: i) a non-linear, paraffin-soluble ol efin-CO copolyner;

1) a non-lg olefin- . ' A0N- ; e 14 1) an
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ol efin- Q0 % %&?Hﬂr%%&iedaﬁénﬂ‘%gg%bﬁ cofsisaal Ing) WidhelifeaX fiaa?rafﬁn?iséﬁltb?@' from
the group consisting of free radically polynerizable vinyl to nononers and

m xt ures t ldeRniC@rdpoalyane; nia anmon-finesr dlefid-COqupedpmeadérived froheadn-
conprising olefins and a second feed conprising carbon nonoxi de and wherein

when sai d paire feeds; dii) pp plefintGQ+X rerpplymaepderivest from pon-pwse &adge andd

ol efin combined in said.nqns e feed is.less than or 4Q:95% and
wherein sald Ibqnélluller"n‘%o‘l%ﬁngg?'gy {efl?oéffm?ré%d & F?Peﬁeg&gfl (Z% géelrggégs el oct ed
fromthe gr b Sl : : ohefins,

di ol efins gglgeﬁrgggghitrggggg@kt‘gg%] ﬁg\g rrrée%{lﬁ%l?? glrﬁlg?r%%ﬁ ggg!tlhe ozone

f or m ngo potmsricraérsaindamixtorsshefdofiatd wierain b @aatpur8¥eed aomhppises asise | ui d

comprising fgec{ ::cgriimfsllnlg cﬂefsirelé grcl;[l %dse]::ggcrln fégdecomprising 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
15 consisting of linear and branched C, to Cj, olefins, diolefins and mixtures

thereof.

{0020] A method for improving the ozone forming potential of a process fluid
by at least 10%, said process fluid comprising a first fluid selected from the

20  group consisting of toluene, xylenes, methanol, ethanol, n-butanol, n-pentanol,
n-propanol, diacetone alcohol, butyl acetate, propyl acetate, propylene glycol,
methyl isobutyl ketone, C5-C1 g linear ketones, cyclic ketones, methyl t-butyl
ether and mineral spirits, and b) a second polymeric fluid wherein the improve-
ment comprises said polymeric fluid being selected from the group consisting

25  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 olefin-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



20 group consisting of toluene, xylenes, nethanol, ethanol, n-butanol,
n-pentanol, n-propanol, diacetone alcohol, butyl acetate, propyl acef a0
propyl ene glycol, nethyl isobutyl ketone, C5-Cl0 |linear ketones, cyclic

ket ones, nethyl t-butyl ether and mneral spirits, and b) a second
polymeric fluid wherein the inprove- nment conprises said polyneric fluid
being selected fromthe group consisting 25 of: i) a non-Ilinear,

par af fi n-sol ubl e ol efi n-CO copolyner; ii) a non-linear ol efin-CO copolyner
derived fromnon-pure feeds; iii) an ol eldDR-CO X terpolyner derived from
non-pure feeds ; and iv) a non-linear olefin-CO X terpolyner; and m xtures
t hereof and wherein X is selected fromthe group consisting of free

radi cal | y BB%JEE& ifé&%&nﬁfeig%é a fREIEE %o 'srﬂlgb;é’efgﬁ e E&fon?irﬂeiﬂger einal

8 JAN 2005 on- pure conprises a‘firs conprising olefins and a

second f eedonpRidig SArBon PR6MRHATRRAAW KteRNWhBASRRI PolvhRst i8 Gl faP(i¥iyBhel S

(ii) and (iii) the amount of carbon nonoxide and olefin conbined in said
non- pur e f eambuins of earbontrhanoxide eqdadlefin cofthined imbaEidaion-paiedeot éf less i n sai d
first feed conprising 5 olefins are selected fromthe grqup consisting of

| i near andt gl 8995% @d whgrsin said ddefanein spad Sigst T%Pﬁwmﬁlh&r eof .

Sol vent S bopERegit PH RO i drotb aRr sl 38 R ¥EHBeRIRAE: Bto0und 1o
sel ected fo(?quﬂﬁiOgémﬁﬁpﬁékﬁﬁé{gle%of@” ylic, alkyl, polyester, epoxzy,

silicone, osiCc a rivatives thereof , PVC, and isocyanate based
resins, the inprovenent conprising utilizing as said pol yketone a
pol yket one _sel ected from the group consisting of iﬁv a non-linear,
par af fi n- sH02dle ohanethoddoruppropmeg the viscositynard solveaey pregiartieof 8opol yne

derived fro nonB ure feeds; iiis%.an olefin 15 C&Xter olynmer deri,ved from
non-pure f&¥yent %m GOGNg COEPISLHAL FOMPLSINE £BO ke{cg}ep%}ci/ PIPOYRdy xt ur es
t her eof, an j i : .St fes

nai ol " Seea fdin Yo Brd Eitsidtly O HIRYE p IO ERORE MACHR, L | 4
non- pur e f esdtlilesioaadsikzsivatives teréefd PMOparidisogyaiaté basedaedim, the

improvement comprising utilizing as said polyketone a polyketone 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-

35 CO-X terpolymer derived from non-pure feeds ; and iv) a non-linear olefin-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)

20 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

Co to C3( olefins, diolefins and mixtures thereof.

25 [0022] These and other features, aspects and advantages of the present
invention will become better understood with regard to the following description

and claims.



second feed conprising carbon nonoxi de and wherein when said polynmer is (ii)
20 and (iii) the amount of carbon nonoxide and ol efin conbined in saﬁ% AN 700
non-pure feed is less than or equal to 95% and wherein said ol efins inhggpé
first feed conprising olefins are selected fromthe group consisting of

| i near and branched C2 to C30 olefins, diolefins and m xtures thereof. 25

[ 0022] These and ot her features, aspects and advantages of the present
invention will becone better understood with regard to the foll ow ng
description and clainms. 1 8 JAN 2005 - 1111DESCRI PTI ON [ 0023] The i nst ant
invention relates to use of non-alternating olefin CO containing polyner
conpositions effective as a) adhesive additives, and b) 5 fluids. In an
adhesi ve, ﬂigggﬁggigpg%are as the base polyner typically used to nmake the
adhesi ve i with a tackifier and wax. Such adhesive

conpositions and their preparation are comonly known. Al that is necessary
is that the polyners described herein be used as the base polyner typically
used to pr{ep23E t Mhednteat kwvention[rOREsE|toise afalopraEltanuting iotsfil e as fl ui ds
and adhesive additives are selected, the group consisting of: i) a

non- | i near CQsroatdiningpolymeas comapositian effewsiyenas-a) adhiepive additivesnend b)

| efi n- CO I deri ved - f ol efin- X
Cer pol yivor BBt AGHFSIBh-BEPEBERGTe a5t DiePoindt nel Y96 & | n- 00 x
Eg;glo's%’l”ﬁr ;m@&?m@a)&w%ﬁé i\tk %Shgﬂcﬁﬂ%ﬂﬂﬁrtﬁém%r Pﬁd%@a{ﬁcgl‘f& 5%&51&{‘6 group
g o ree radically polynerizabl e vinyl nonorers and m Xt ures

t her eof andowjisitidhsaniohetYsrephREidnCeeROIEAGNIF Kridvwwh. AGPhat REdeSiag ,
olefins and a second feed conprising carbon nonoxide and wherei n when said

pol ymer i gs that theapalygers des¢rebethbenstn bé used avthenasepalpmeantypically nsesbnbi ned
in said non Zoﬂfur feed s | ess than or equal to 95% and wherein said
ol efi ns i n 'S RIPHE acﬁgéave.

10

[0024] The polymers utilizable as fluids and adhesive additives are selected
the group consisting of: 1) a non-linear, paraffin-soluble olefin-CO copolymer;
ii) a non-linear olefin-CO copolymer derived from non-pure feeds; iii) an
alefin-CO-X terpolymer derived from non-pure feeds; and iv) a non-linear
15  olefin-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 (i1) and (iii) the amount of carbon monoxide aind olefin combined in said non-
20 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 C3 olefins, diolefins and mixtures thereof.

[0025]  As used herein, a non-pure feedstream is a feedstream comprising a

25  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 95 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.



conprising olefins are selected fromthe group consisting of |inear and
branched C2 to C30 olefins, diolefins and m xtures thereof. [0025] As used
herein, a non-pure feedstreamis a feedstream conprising a 25 first!8egd 75
conprising olefins and a second feed conprising carbon nonoxi de where the
anount of ol efins and carbon nonoxi de conbined is |less than or equal to 95
nole % The non-pure feed can be either a conbination of the first and
second feed or a co-feed of the first and second feed. 1 8 JH ?W5 12

[ 00261 Hence, for the non-pure feeds, it 5. possi ble for either of the first
olefinic feed or the second CO feed to be™a pure feed so long as once the
feeds are conbined, the anbunt of olefin in conbination with COis |ess
than or equal to 95 nole % Additionally, when the feed conprising CO

cont ai ns J0926lol eionée, €ar thehwon-eume deeds, 110%opaissibhe {dreadher of therfafser abl y
conprise at |east 90 nole hydrogen. It is also, therefore, possible for
each of t definicfees) arfihaisccore§ @Aded seberdbwo feeddotlong aatoaica the hegds
conponents. For exanple, while the first lefinic fe may be a pure feed

of vinyl msaseERRIned e amagneleietin 1n ¢mbmationawithdy OdsAess Yangymanek; s
gas ("syngas.J _or | t,i s nent . s hesi as .10 (/ ").. . Alternatively,
P o e pRe A B RPRARE b She TR s S8R bng U Sadiaits S SDRRIE St Y one
olefin, ¢ | ge Wed : i-gnal |y
St yl Bne 5 C0, I hERing MBTOBPhe FADAM By coliiniR 1RAQ APHIAES ||
contai n C3ytipydsdgeh efli Rales, HeriTefe, Pdssitle f&QdchesSthedat blefiit feddingd and
contai ns conponents other than CO i1t will typically contain up to 90 15
nmol e % COsepord €Q@lfeed tpcontads ottur e ovhEMetd0PvT efonpdedshile thé Badil e herein

are described in U.S. Patent 6,049,011 to Kiss et. al.. Preferably, e
f eedst r earRleBRis fesdiga mvrebtgegﬂ%gvagybmommqr& P6HBRE Rlelanhg %;&ghe

ot 1 oast dEpnindb bouiRL SSpes iR v Bhay SR R mpGrtr ihe s} 821 "ap 0
60% 19 ("MCS™). Alternatively, for example, the CO may originate from MCS feeds
which contain at least one olefin, carbon monoxide, hydrogen, carbon dioxide,
methane and optionally acetylene or paraffins. Typically the first feed compris-
ing olefins will contain C; to C¢ olefins of dienes. If the CO feedstream is not
pure and contains components other than CO, it will typically contain up to 90

1s  mole % CO, preferably up to 95 mole % CO.

[0027] 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 multi-
component syngas. The non-pure feeds will typically contain at least about 10%

20 CO, preferably at least about 15% and at least about 50% olefin, preferable at
least about 60%.

[0028] Hence the polymers utilizable may be selected from the following:
25 1) A non-linear, paraffin-soluble olefin-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.



[ 0028] Hence the polyners utilizable may be selected fromthe foll ow ng: 25
1) A non-linear, paraffin-soluble olefin-CO copolyner. A nore detallpgj N 2005
description of t hese co- pol ymers can be found in U S. Patent 6,156, 87

herein incorporated by reference. 2) A non-linear ol efin-CO copolyner
derived fromnon-pure feeds. 1 8 JAN 2005 -13 3) An ol efin-CO X terpol yner
derived fromnon-pure feeds. Here again, it should be noted that defining
this copolymer as being "derived fromnon- pure feeds", it is nmeant to al so
i ncl ude co-feeds. For exanple, one feed . ¢tpuld be syngas or nulticonponent
syngas while the other feed is a pure 5 vinyl acetate. The two feeds

conbi ned are the non-pure feed described herein. These copol yners may

LBFLES:GEP"" b”'h@ o X 18 BhlyrR B B b, hORRLE HEoek 9B r%p: C:"
eyl one. - 1079)1ch 08 pRRRhaclle B 1t SoRIFRRLLS ei MR romt g0

radically pol y;mﬁbfaédse it\¢ MdantrenalerinclideMoxfdedss Fot ek g@@'dﬁ%éddefi ned
in 1-4. 15 [0029] It shoul d be appreci ated by those skille n the art that
the term "t er pmudnbe' SyagasmaﬂuhmmnponuarsyngaﬂndnbrmBmMﬁebdrlemiqbuie om at
| east three nononer sources. Simlarly, the term "copolyper" is used herein

accordindg to |%1§ymmen§@ﬁltﬁ@ feeds Cﬁﬁﬁlﬁ%ﬂ&me@qrbpﬁﬁfdfeﬁﬂ(ﬁﬁ‘ﬁ@m#%r nor e

20 t he t d di t t
b7 0aq meani ng. AEFoR. iERERb APabRe BRI e peEat e s WAl ety oo,
The term "syntfesfledtiieties: Typical My akarwéigh& will Be 3n 95 rdlgsidH dbout

conpri sed

less than 50,000, more typically about 200 to about 30,000. In a preferred

embodiment, the olefin is ethylene.

10
4) A non-linear olefin-CO-X terpolymer where X is a free radically polymerizable
vinyl monomer.
5) Mixtures of the polymers defined in 1-4.
15

[0029] It should be appreciated by those skilled in the art that the term
“terpolymer” as used herein means a macromolecule formed from at least three
monomer sources. Similarly, the term "copolymer” is used herein according to
its broad meaning of a macromolecule formed from two or more monomer

20 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

25  normal, iso, or straight chain alkanes.

[0030]1 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



predom nantly of CO and hydrogen in various proportions and may contain

ot her conponents in | esser quantities. The termparaffin used hereinf 8ghkifs
to 25 normal, iso, or straight chain al kanes. [0030] The polyners of this

i nvention may be synthesized using well known free radical polynerization
techni ques. For exanple, the CO containin- polyners are fornmed in free

radi cal pol ynerization processes using organic 1 8 JAN 200; -14 peroxides as
a free radical initiator according to conventional nethods. Representative

initiators |j , ‘pot: bk Te | | such as
ditertiar y%é&ﬁ&%%gﬁ%ﬁg%fﬁiﬂ@@18|ktﬁré§){'1§€co§8glggpfég§¥%rg?(§{agﬁ{e&ﬁﬂser oxyhexane,
di -cunyl pepgpred@itafil & MitiairetheiRde Shethra ot Bidited t6; Gl pliodi RR]UBK bde, 5
tertiary-oct hydr oper oxi de, cunene hydroperoxi de; aroyl “peroxi des such as
benzoyl per gixérdety-batydperesides 3,5 dithetagl-2g5-titatiarpbutyl-peangkyraneal at e,
tertiary- butyl-perbenzoate; and conpounds such as azo-bis-isobutyronitrile.
Free radi cadi-cumyt peroxide;wilkyl peroxisles speh as tertiaryf-butiyl bydroperoaiste, on

t enper atures rangi ng érgm abqut 50C to aq?out 230C can be uéeed. O these,
t-butyl SperiExyasyveatyt Bydigpesoxids, FuBene Rydropereddgaray aeroxigesBighasat 66C,

[ f d. 1003 Such feed diniti ful. f .M
GO bont ai i IRFZORLPGRRE iR ofEt sl 15 BPER- SRS valile, LRBRA ur os
ranging 11 ofgPRfhendBale? Al ¥mpoifids HERRE AR ISR AR SRrdraARA!

100C, pressur rangi ng 1 rom-about o abou psi g, preferably
from about H@eatbfs withlin Spt0PriaRShalf liFdt feactibe tihpeanes @hgiagift@a radi cal
initiator. [00321 Preferably the reaction occurs in the presence of a

sol vent . Suatiaitl56°Cgolabent 230U canl dbetuskd.e G, thesen z-bnty] pdiaxyaivalatgemhizhe,

hept ane, hexane pr%Perne 20 oxi de, cycl ohexane, etc. Hexane is preferred.
10033] The Ml & helfdifaed aboup s hewrsat66°G, ieprefemed.n my be recovered using
conventional nethods, for exanple, filtration or evaporation of the diluent.
They may be brought into the desired shape using standard form ng

techni ques, [0031] Such feeds and initiators are useful for forming CO-containing

polymers under copolymerization conditions at temperatures ranging from about
50 to about 230°C, preferably from about 50 to about 100°C, pressures ranging
15 from 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. Hexane is preferred.

[0033] The polymers and co-polymers utilized herein may be recovered using

conventional methods, for example, filtration or evaporation of the diluent.

They may be brought into the desired shape using standard forming techniques,
25  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.



25 such as cold or hot pressing. Alternatively, the polynerization is
carried out in such a way that the copolyner is fornmed in the desired
shape, such as by solution polynerization in a thin |ayer and subsddued 7005
renoval of the diluent, which yields the co-polynmer in the formof a film
1 8 JAN 2009 -15 [0034] The nunmber average nol ecul ar weight ("M") of the
copolynmers utilizable in accordance w tH5t-he i nventi on can range from about
| ess than 50,000, preferably about 200 to about 30,000. 5 [0035] Because
the instant invention enploys free-radical polynerization to formits

non-1| i near |y , i N ' I S0 be

Char act or | J00P8L pamS mbBef Refakd ISR (yERAL (RAPD o IR Cofttpls®

pol yner i zahjtRizbleyin A0v0RdRice With the ihRntiehdn rime fr@fNaBott REd than( pr ef er abl y
C3 to C30 ol efns) such as propyl ene, butene, 1-octene, 1l-octadecene, styrene
and styr ené&0ge00, paeferaslysalsiut 20 0torabbhy3@,000ene, p- net hyl st yr ene,
tetrafl oroet hyl ene, vinyl chloride, vinyl acetate, isobutyl vinyl ether,

met hyl vinyl ketone, 1-vinylpyrrolidone, acrylic acid, nethacrylic acid,

met hyl acryl met hyl met hacry] ate, acrylonitrile, acrylam de, acrolein,
Tyt 56 B M Hebore thgnttant Fyenfbh semiayshSaraion polmeiedion tand
simlar materials i [ nyl con tration in. the feed may
ange. f r omioBRggionheR copy A e R SO ERRBhb RS sl pls§ e
concentrati ﬁé}gfeﬂ %to 80 nole % 20 [0037] In a
preferred e 'ﬁre{i ment ,ésrfﬁgiln | efi %f_i%rgﬁf)i(hger pol ymer of the invention conprises
40-90 nol e % et hyl ene, 3-40 nole % carbon nonoxi de, and 5-60 nole % vi nyl
monomer. [0038] The ratio of the number of nononmer units originating in the
ol efins to [0836} he Tinerfives rastically polynarizableovingl manpmgrsimay he selectednoxi de i s

preferably at nost about 99:1 and nore preferably in the range of from about
90: 1 t doabduem a-olefinh(preferrblinba do frier defins)such appeapylancobuteneo about 1: 1.

1-octene, 1-octadecene, styrene and styrene derivatives such as a-methylstyrene,
p-methylstyrene, tetrafloroethylene, vinyl chloride, vinyl acetate, isobutyl vinyl
ether, methyl vinyl ketone, 1-vinylpyrrolidone, acrylic acid, methacrylic acid,
methylacrylate, methylmethacrylate, acrylonitrile, acrylamide, acrolein, allyl

15 alcohol, allyl chloride, allyl acetate, mixtures thereof, and similar materials.
While the vinyl monomer concentration in the feed may range from zero or trace
amounts to about 95 mole %, the preferred concentration ranges from about 5

mole % to 80 mole %.

20 [0037] Inapreferred embodiment, the olefin-CO-X terpolymer of the
invention comprises 40-90 mole % ethylene, 3-40 mole % carbon monoxide, and

5-60 mole % vinyl monomer.

[0038]  The ratio of the number of monomer units originating in the olefins to
25 the number of carbon atoms originating in carbon monoxide is preferably at
most about 99:1 and more preferably in the range of from about 90:1 to about

1:1, and still more preferably from about 95:1 to about 1:1.



1 8 JAN 2005 -16 [0039] The polyners of the invention are non-Ilinear
polyners having a total nunber of branches per 1000 car bon atons raggimg2m5
from about 20 to about 300 (for polyner (c) from about 60 to about éT.
Because the instant invention enploys free-radical polynerization to form
its non-linear copolynmers, the 5 resulting non-linear copolynmers may al so be
characterized as being non- alternating. Generally speaking, the branches of
the polyners (also referred to as "branchiness") are neasured by 13C
solution NVR in deutero chloroform usingéx Cr(AcAc)3 rel axation agent. The
nunber of CI branches per 1000 carbon atons are neasured at about 20.1 ppm
t he nunber of C2 branches per to 1000 carbon atons are neasured at about

11. 3 ppm nmb ) bl @%ﬁ nber
of C4 br anmgéﬂsr e%%&@gﬁgﬁ thgﬁlgﬁf”ﬁ‘ﬁ“ g}epg%?%éﬁ%@y e &ggﬁgegg?tgy
br anchi ness,uefbdrf BraeHed e 10081 dAsbeM dtdie ranbihe frodh abd&t 20 KO HBSuLIV0 S
originating in the nononers with pol ynerizabl e carbon-carbon unsaturation
rel ative t ¢fdriyolymebée) fodbmeatdu bOatibcatou 306} nBecagse thedasthnninventiori de wi | |
both, at least in part, determne the regularity of the polynmer chains and
t her eby al soxploneftee-radisabpolysnenzatioss to %@rrtxs@ BPYriEIear fepolyars thet he

The po ared i cord with this

tallinit d lLubi lity. I
nvent i Bn SSUIEE AGB-EAE FPPAbIT BT abake shdECtHeed A RENERbl ¢ speci es.

The term £in" el Nl [ | in

al kane. [OBE@E I_fnhéé ?ﬁ%r@fgggliﬁ{alﬁgi trllfges%%flgﬂnées;@ctgﬁﬁ%g? Itnlgfz)sn@%?seg%gggg her ei n
are prepapgdpiimicRihess) ark RevRufdEBy Ma0is6RitioRANMR fih datieed chRebforaves.
Because the 25 polynmers herein are prepared by free-radi cal polynerization,
t he resul t usipgrobr(Adihearclaspody agest. mbhe answepof €haranchesipeed 09 bei ng
non-alternating. 1 8 JAN 2005 -17 [00421 In a preferred odi nent, the
olefin of gﬁ@og@égwr%q: m@sggq@qt@#@ut%.l ppm; the number of C, branches per

10 1000 carbon atoms are measured at about 11.3 ppm; the number of C; are

measured at about 14.7 ppm; and the number of C, branches are measured at

about 14.2 ppm.

[0040] The degree of branchiness of the copolymer chains and the number of
15 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 regularity 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 with this invention
20 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
25  polymers herein are prepared by free-radical polymerization, the resulting non-

linear copolymers may also be characterized as being non-alternating.



anot her preferred enbodi nent, the vinyl nonomer is selected fromthe group
consi sting of al pha-olefins, vinyl acetate, neo vinyl ester and nixtrgq@ 05
thereof. 5 [00431 It should be appreciated by those skilled in the a HJP
synthetic lubricants prepared from nman- made base stocks have uniform

nol ecul ar structures and, therefore well defined properties that can be
tailored to specific applications. Mneral oil base stocks, on the other
hand, are prepared fromcrude oil and are conplex m xtures of naturally
occurring hydrocarbons. The greater to unfformty found in synthetic

| ubricants -generally results in superior performance. For exanple;
synthetic lubricants have excellent thermal stability. As autonobile

engi nes ar gogegiceth biprsictfed dybBYAndR 1Y oRAR SRk copBAME dhyldibdIR"

t enper at ur ore need nore thermally stable ol Becau
| ubri cant s JfBfifer ipreferfadéBbAGNORS thestiAGK sndirgecisceldcted f1owh it et her mal

15 stability, very low volatility, and good viscosity indices over a w de
range of tengisting wf edpha-bisfinst Varylkettate, Hagovinyhestonand dniptunes thdreafjer
drain intervals, with I|ess oil vaporization |oss between oil changes. The
polyners of the instant invention are utilizable in such |ubricants as the

Dot g LIS ot AR BE Bt et SRR RR 530 e GRLIBIRERT e 1
the art. StallicnfOBRAREL AouBartihlddedtise Qicks MATe NN nfbfteddgr basest ock,

or may utilize it njunction wt e comonly used sest ocks, such

as m ner al s@httureymdiaheefERGveRdefinedwisperitistkitdfarbe tilozed elspédifivt i cs,
hydrocrackates, and solvent refined basestocks or mxtures thereof. In such
conposi t i oapplicdionsoMimeralwiil bassestpeless ont the therdhand aps pripaned froms crlent % of

N O
e P RIS RSSO B s RGP zone
]1: : 3: gs. t Egp?ggﬁ_l_h?ziidr:]mg:drhﬁahiﬁé,as}inm&ﬁc}’nﬁrﬁ:a&ﬁs hde @adeleRt theinidl8tabiRGess
’ As autornob?le 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/thermal

15  stability, 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 between 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-

20  tion with additives commonly used in the art. Such a composition may utilize
only the polymer as the basestock, or may utilize itin conjunction with other
commonly used basestocks, 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

25 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-

150.



fluids ozone formng potential is at |east 10% | ess than that of the first
fluid. 5 This is very beneficial environnentally. [0045] Various .
measurenents of reactivity with respect to ozone formation are know®. Aol
i nstance, reactivities can be neasured in environnental snog chanbers, or
t hey may be cal cul ated using conputer airshed nodels. See, for 10 instance,
Dr. WlliamP.L. Carter, "Uncertainties- B Research Needs in Quantifying
VOC Reactivity for Stationary Source Em ssion Controls", presented at the
California Air Resources Board (CARB) Consumer Products Reactivity Subgroup

19 | SPRICHEET e ghifiElAREL B hediiPhre AUPRAAN IS BLIRERI G dae

reactivity- a‘chem I'n ozone tormation I's by using

devel oped b i £ é niiNedr [ ryrgfgt sqReggar ch
and Technol g%?ﬁ?%g%e;rﬁﬁlmi%g{oglk%iﬂ%@h%al i fo?n?ﬁﬂyg%y\?grgy e. Eﬂ'Il"HceIB %

t echni ques utilzinpedhe Tristant pobynterk as dacpolyirier &% the pllftﬁeissnﬁuﬁuﬁhé&ésmﬁﬁFnt of
ozone that is produced when the chem cal is added to an already polluted

at mospher e. flnids ezoneffornaing potantiahischatileast d 0Xaleissrtian that efitine Hrstibadti vity 20

(MR val uei, LS. avaiAéabI e. ?n the int ei net at http:// heliumucr.edu/-carter/
i ndex. htm . Ipgogaereensdicil sayigpnmen@lly | osi ¢ derivatives include, for

exanple nitrocellulosic and cellulosic esters. 25 10047] The invention is

further described in the follow n% nto_ln-l imtin exarrgl es. 1 JAN 2005 -19
EXAVPLES le 1V ARHSTRGASHECTRRNTE P W%ﬁ@ﬁwlgbr F t%@l@@ atwad. 5

0042) 00 cont LR ORROLNIRER B NAA Sl LSe35 LoV REPPALIESHEE . 200
m - aut ocl avey, £ RBELO6r ¥Ry ntRBEEHchiel WL R BmPUlet allshed ddels. See, for
10 instance, Dr. William P.L. Carter, "Uncertainties and Research Needs in
Quantifying VOC Reactivity for Stationary Source Emission Controls",
presented at the California Air Resources Board (CARB) 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
20 (MIR) values is available on the internet at http:// helium.ucr.edu/~carter/
index.html.

[0046]  As used herein, cellulosic derivatives include, for example

nitrocellulosic and cellulosic esters.

[0047] The invention is further described in the following non-limiting

examples.



and 0.6 g of a 75% solution of t-butyl peroxypivalate in mneral spirits.
(t-Butyl to peroxypivalate has a 10 hour half-life at 55C in a 0.2 N behl e
solution, Swern, Oganic Peroxides, John Wley and Sons, 1970, Vol. 1, pp.
82, 87). The reactor was sealed and purged with purified nitrogen. The
reactor was then pressurized with the MS m xture (ethylene 5.4 nole %
carbon nonoxide 1.3 nole % carbon dioxide 7.4 nole % hydrogen 4.6 nole %
and nethane 81.3 15 nole % to 700 psig. The tenperature was raised to 66C
whil e sti ”EWEE‘S“G pressure was maintai ned for 24 hours. The reactor
was al | owed—to—Toor—to room tenperature and was then depressurized. The
hexane was renoved on a rotary evaporator to obtain the product. 20 [00501
The product was characterized by IR, NVMR and GPC. The FTIR spectrum of the
product shokgamplevieSyntitesisrof etipdkneCQ pobymersiusing MG Scieetionyl  group,

i ndi cating incorporation of carbon nonoxide in the product. The 13C NMR of
the product indicated that the polyner had 5.1% CO i ncorporation and a

it i ip{‘gs?r ATHRT 0 otidheds oSS b e G e %385)3%3%%9%3 i 11 o e
320 and a MSFE Ty ARG 8y SR e Ml e, TS CF o0 7 M

et hyl ene- CO 1- oct ene terpolymers [0051] CO containing polyners using a
dilute MCS as co-feed with 1-octene was synthesized according to
free-radi ca[0049] y et 3Gl antdetmiemeactos wass dhat gealwvithSl JOAT2purEhehexane

pol yneri zation conditions were simlar to those set forth in Exanple 1. A

300 m aut odndi0é geba? i sphgiahel igeatyhperpxypivatate ipunmerahepizitse (--Butylo. 6 g

f a 75% sol uti t- but i in | spirits, 20

o o kB B ARG LR oS B 00 v 1o
purified ni KGAGLH, I PEIEHRE, AR WIRY MIESSHY 1596, Vol M, he sYrynptlur e

reactor was 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 81.3
15 mole %) to 700 psig. The temperature was raised to 66°C 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, NMR and GPC. The FTIR
spectrum of the product showed a very strong peak at 1715 cm’ due to carbonyl
group, indicating incorporation of carbon monoxide in the product. The *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

25 in the *C 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.



(ethylene 5.4 nole % carbon nonoxide 1.3 nole % carbon dioxide 7.4 nole O/
hydrogen 4.6 nole % and nethane 81.3 nole % to 700 psig. The tenperlall ukkZ00
was raised to 66C while stirring and the pressure was naintained for 24
hours. The reactor was allowed to cool to roomtenperature and was then 15
depressurized. The hexane and unreacted o2tane was renoved on a rotary
evaporator to obtain the 2.9 g of product. [0053] The product was

characteri zed by IR, NMR and GPC. The FTIR spectrum of the product showed a

very strong;p rbo i ndi cating

i ncor por at %‘ e %Z)nﬁer:r%%\n&tl gﬁﬁe{lgtcz@ ! Bg%hgg rp%gﬁj%%,c of the product
i ndicated a Mh of 860 and a Mv of 1010. Exarrpl e 3. Synthesis of

et hyl ene- COvi nyI acetate terpolyners 25 100541 CO cont ai ni ng pol ynmers

using' a dil t ordlng
to free-radi pol(?/érrec?)%%tﬁlﬁ%nﬁmﬂm que @gﬂﬁﬁlﬁ &Yﬁ%@mﬁgﬁ

[0055] The md %ﬁ‘ﬁhbﬁ@é(ﬂ abcerdingg to fee-redical pbmrﬂléﬁzah@n ‘télﬁhﬁﬁ;u%@hs fa[cwas l n
Exanmple 1. A 3 nm autoclave reactor was charged with 150 nL pure n-hexane
and 0.659 of a 75% sol ution of t-butyl peroxypivalate in mneral spirits. 2
g vinyl acetate was added in the reactor. The reactor was seal ed and purged
with s pun[ﬂﬂé@ﬂ ni tirhegeolymeszationceanditions weensiprlas sathosesetdprth inhe MCS

7.4 ol e SERABRdych H0GmRaN ﬁf@?&%@%@g@wﬁﬁﬁ@;ﬁ GO IGREE The
i ntar noa 1084 5876 SoRAAEL Buf pekoRiflld= B TuRERF AR, 0%

t enper at ur €].3pfndasad Added @ ﬁ@%ﬁétwrﬁeéeac{mw&ee@% zfi‘lﬂgm‘r' peEaahed octane
was renoved on a rotary evaporator to obtain the 2. product. [0056]

The pr oguctpwifiedhitregene Theaeattor vRys tHeR pressufizéd thIh&héME&lmctmé t he
product indicated that the polgmer had 9 nole % CO, 56 nole % ethyl ene
(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 psig. The temperature
was raised to 66°C while stirring and the pressure was maintained for 24 hours.
The reactor was allowed to cool to room temperature and was then

15 depressurized. The hexane and unreacted octane was removed on a rotary

evaporator to obtain the 2.9 g of product.

[0053] The product was characterized by IR, NMR and GPC. The FTIR
spectrum of the product showed a very strong peak at 1715 cm™ due to carbonyl

20  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

25 [0054] CO containing polymers usinga dilute MCS as co-feed with vinyl
acetate was synthesized according to free-radical polymerization techniques as

follows:



15 and 35 nole % vinyl acetate. The GPC of the product indicated a Mh of 730
and a Mv of 1620. Exanple 4: Synthesis of ethylene-CO vinyl Neo-10 lebti&t 200
terpolymers 20 [0057] CO containing polymers using a dilute MCS as co-feed
with neo vinyl ester (ExxarTM Neo- 10) was synthesized according to
free-radical polymeriza- tion techniquesZs follows: [0058] The

pol yneri zation conditions were simlar to those set forth in 25 Exanple 1. A
300 m autoclave reactor was charged with 150 nL pure n-hexane and 0.6 g of
a 75% sol Utmﬂs]ﬁfe el ol nideizaxvRicoatRions iverdsintilarko sk istsforth i neo  vi nyl
ester (ExxarTm Neo-10) was added in the reactor. The reactor was sealed and
purged wi t FExamplei edA 3i00rmgantoctdme reactor was whargedhwithprSdsmiupure d-héxtanet he

MCS mi xture (ethylepe 5.4 nole % _carbon nonoxide 1.3 nole % carbon 1 6 JAN
2035 -22 diavd 46 zoha fele solutiopeiygaryhpe oxppivalatedn mingrah spisits 2 g vimyle % to

was i ni ARG PO Ao i the Sededor SherBrtpu i R A B IR room
t ' d i nyl
eI A o, ) WA T USRAERT Wikt pRAEDENRAR AISERARBRED Ne0 Vi ny

ester was on a rotary evaporator a hen on Kugel r ohr

appar at us t(ﬁthﬁ@ﬁéis.ﬂl fnlote Yo, Tiboh nivestitd 1.3 88189, cAitonldexiivR #tndlBe,pr oduct
I ndi cated that” the polyner had 4.6 nole % CO, 48 nole % ethyl ene and 47.4

mol e % neo hyidipgeredtemalEYs andrethify 81.3imoleHts) ©BP00gisig. [ Eheptenpecdturendi cat ed
a Mh of 1450 and a Mw_ of 2100. Exanple 5: Synthesis of IEQ ne- CO- vi nyl

|
Neo- 10 estwas raisgsblio/6ei(s Widbsetjrriog ansrthaprésagreyoisynaintai 1?@;2& hfiursit e MCS

as co-feed With neo vin b I 5 .ester (Exxar Neo- 1%) s synt hesi zed accordi ng
to free-rad %¥eaﬁ6?ryw_§$¥ QweaitBrfOP_LEOn?ﬂ%iﬁém?gam as 1Ef’@_BGl] The
pol ymer .z ataq%gegsmea' ¥ agﬁ%{dﬁ‘ d&ﬁé\ﬁtﬁd &@gﬁﬁyﬁ%}erﬁé’&e‘dh'bd Drotpmple 1. A

300 ml aut ocltave réact or was arge ure n-hexane
evaporator to obtain the 2.5 g of product.

[0056] The product was characterized by IR, NMR and GPC. The Bc NMR
of the product indicated that the polymer had 9 mole % CO, 56 mole % ethylene

15 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 free-radical polymeriza-

tion techniques as follows:

[0058] The polymerization conditions were similar to those set forth in

25 Example 1. A 300 ml autoclave reactor was charged with 150 mL pure n-hexane
and 0.6 g of a 75% solution of #-butyl peroxypivalate in mineral spirits. 5 g neo
vinyl ester (Exxar™ Neo-10) was added in the reactor. The reactor was 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



20 and 0.6 g of a 75% solution of t-butyl peroxypivalate in mneral spirits.
2 g neo vinyl ester (Exxarm Neo-10) was added in the reactor. The ¥gdgl &t
was sealed and purged with purified nitrogen. The reactor was then
pressurized with the MCS mxture (ethylene 5.4 nole % carbon nonoxide 1.3
nole % carbon dioxide 7.4 nole % hydragen 4.6 nole % and net hane 81. 3 nol e
% to 700 25 psig. The tenperature was raised to 66C while stirring and the
pressure was nmaintained for 24 hours. The reactor was allowed to cool to

Uyl et or itide 7 A HIolER, hAEBL PR SRS il milaB I BT Y 0. "o
Kugel rohr apgar #he'ferhferatitt dad raiB&d &y GFCHhild sﬁg%ﬁ@'a@@@ng? -g?é’s'g}l%%&%%;he 13C

NMR of the product indicated that the pol yner .6 nole

% et hyl ene araintathed fopRé HaurneThy rguctorasdsedll dvirk ey JAGINB GooiDlemidianfsBC of t he
product indicated a M of 970 and a Mv of 1300. 5 Exanple 6: Synthesis of

CO- 1- oct eneardpas yinen deprosgszed Behexhna andvheeactadaren vinyhester weasged wi t h

150 nL pure n-hexane, i;\nd 0.6 g of a 75% sol ution_of t-butyl peroxypivalate
in mnerhl Epneyedsinitiallyon a rgjafyeeappeaionabthenon Kugelsabr apparafis toeact or was

seal ed and I eg g h Lfied nitrogen. The reactor was then

pressuri zedgma?‘h 'E)cg(%‘a%@éﬁtg. The tenperature was raised to 66C while
stirring and the pressure was nmai ntained for 24 hours. The reactor was
allowed to cool to roomtenperature and was then depressurized. The hexane

and unr eact g;ossgt arheBE maﬁmemomm@ﬁ@ieatedemanﬁégbwmte@h%u@é thdige 1.38
g of product. 15 10064] The FTIR spectrum of the product showed a very

strong peak%€O,#Bihotms ehdenmanddhémydledhmep, vinpbéstert (ErgearE dfquei 8).i on of
carbon nonoxide. _in the product., The 13C NVMR of the product indicated that
the pol Yrer The&§BG of e profneiandicatedn M of S0 angd v ol 08PC of the product
i ndi cated a M of

Example 5: Synthesis of ethylene-CO-vinyl Neo-10 ester terpolymers

[0060] CO containing polymers using a dilute MCS as co-feed with neo vinyl
15 ester (Exxar ™ Neo-10) was synthesized according to free-radical polymeriza-

tion techniques as follows:

[0061] = The polymerization conditions were similar to those set forth in
Example 1. A 300 ml autoclave reactor was charged with 150 mL pure n-hexane

20 and 0.6 g of a 75% solution of #-butyl peroxypivalate in mineral spirits. 2 g neo
vinyl ester (Exxa:cTM Neo-10) was added in the reactor. The reactor was 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 81.3 mole %) to 700

25  psig. The temperature was raised to 66°C 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 unreacted neo vinyl ester was
removed initially on a rotary evaporator and then on Kugelrohr apparatus to

obtain the product.



20 965 and a Mv of 1175. Exanple 7: Synthesis of ethyl ene-CO al pha-olefin
terpol ynmers using syngas 100651 A 300-nl autocl ave engi neer's react dr8 W& 2005
charged with 150 nmL pure 25 n-hexane and 0.64 g of a 75% sol ution of
t-butyl peroxypivalate in mneral spirits. The reactor was seal ed and purged
with purified nitrogen. The reactor was23t-hen pressurized with an ethyl ene
and syngas m xture (ethyl ene:carbon nonoxide: hydrogen 70: 15: 15,
respectively). Then 5.9 g of 1-butene was added, the tenperature was raised
to 66C whil @ogj I r THY PERAMRIS (RE 9§o°d4fceiryzﬁéatéd%h&ﬁi¥e§§@yﬁne2ﬂa&fq'.91§@1 ed for
24 hours. e reactor was allowed to cool to roomtenperature and then
depressur i ZACOT S .moban®s vthglenemadSd.Hmale LHhao Witylagsodr ar®iMeay 7.0 g
of the product. 5& 0066] The IR spectrum of the product showed a very strong
peak at 17h0). dhe GR{uef the pradugtdndisated avouef 97hasd addvhaf 18@@n i ncor por at ed
in the product. The MM of the product suggested that the polynmer had 29. 6%
CO incorporation. The NMR spectrum of the terpol ynmer suggested that it has

101 branchgs 1Q0 rb vier .5 branches per 1000 carbons

obt ai ne?isni %@&%@%ﬁ%ﬁ?@%ﬂ%ﬁf?ﬁB@Wﬂ%e 1- butene ternononmer. This
observation indicates that increased branching may result from al pha-olefin
i ncorporation in the polyner. The GPC of the product indicates a M of 500
and Mwv of 1@@3L( Pl 360 ml aneckiverdactds wad bhargeldweith 1501 praen-Betine

Synt hesi s of ethyl ene-CO al pha-ol efin terpolynmers using syngas [0067] A

300- nL aut caide®.6 gofts Teérsodutiomaef isbutyhperokypiyadateiin mihsealspinstsr €0 gn- hexane
and 0.64 g of a 75% sal uqtl]i_o of t-butyl peroxypivalate jn mneral spirits.
The react or L Rstenssasadded in figrgactori the reactor veas sepledaehpurged Wibct or 20 was

B e
added,  t heyel GIRANA WACTAGS thi6®Ctvhile SETinY U Pite! freb 8 wAKlakdiSmBE eSS UT €

was

for 24 hours. The reactor was aliowed to cool to room temperature and was then
depressurized. The hexane and unreacted octane was removed on a rotary
evaporator to obtain the 1.38 g of product.
15
[0064] The FTIR spectrum of the product showed a very strong peak at
1711 em™ due to carbonyi group, indicating incorporation of carbon monoxide
in the product. The 3C NMR of the product indicated that the polymer had 27
mole % CO and 73 mole % 1-octene. The GPC of the product indicated a Mn of
20 965 and aMwof 1175.

Example 7: Synthesis of ethylene-CO-alpha-olefin terpolymers using syngas

[0065] A 300-mL autoclave engineer's reactor was charged with 150 mL pure
25 n-hexane and 0.64 g of a 75% solution of #-butyl peroxypivalate in mineral
spirits. The reactor was sealed and purged with purified nitrogen. The reactor
was then pressurized with an ethylene and syngas mixture (ethylene:carbon
monoxide:hydrogen 70:15:15, respectively). Then 5.9 g of 1-butene was added,

the temperature was raised to 66°C while stirring, and the pressure was



mai nt ai ned for 24 hours. The reactor was allowed to cool to roomtenperature
and was then depressurized. The hexane was renoved on a rotary evapdriatoy 1005
25 leaving 7.6 g of the product. [0068] The IR spectrum of the product
showed a very strong peak at 1711 cm' due to the carbonyl group. Thus, CO
has been incorporated in the product. The_-NVR of the product suggested that
the polynmer had 17.5% CO i ncorpora 1 B JAN 2005 -25 tion. The NVR spectrum
of the terpolyner suggested that it has 72.8 branches per 1000 carbons

i thout ¢ e B R AR TS FERR3: OB BUPGHf Bpf Blofn enibBRb T casea

br anchi ng . I : g j i : The
GPC of 1 hend (SN R, P RoSirey s  LARPTIop 250y BT B! kine

st andar ds, 7THEof the/ prdduct Exanpl e 9: Synthesi s of et hyl ene- CO- al pha-ol efin
terpol ymers uSing syngas to [00691 A 300-nL autocl ave engineer's reactor was
charged with 150 nL pure n-hexane and 0.64 g of a 75% sol ution of t-butyl
peroxypivalate in mineral spirits. The reactor was seal ed and purged with
purified nl@teSien. ThetRspgetrum offhe nreducisheseadra yery sirang peakaét hyl ene and

iﬁQlﬁaio.(St oL o5 e R el B En et mgg,t@gg%%lquégeshgggcgmOm'thCure-
. 8 g S tel T

wns ol 1 owel @ oThe NITROOE BRI BaudE B AL e BRKSS 60100, L osane
was I enovethQindratidhdThe VAR SpELHAIm dﬁﬁ&&é}?o?ﬂe&@ge&t@& tﬂ?it‘?ﬁ;l&lh%tlmzo [ 0070)

The IR spectr of the product” showed a ve trong peak at 1 cm due to

t he car bonptarghes per T008 cafidrBaerheects . Sriransiwsgieed 000 cattonglobthindd in arhe NNI R
of the product suggested that the polymer had 18.2% CO incorpora- tion. The
NVR speet r aamiodl experiroepowyiient ytene termonomehakhi9 8bservatzocindicatgser 1000

carbons versus 65.5 anches per 1000 .carbons obtai.ned in ontr ol
thatsmcreasec{) branc ing may result from a.?pq’l -olehn 1ncorporatﬁ)nclnt €

polymer. The GPC of the product indicates a Mn of 500 and Mw of 1000
(polystyrene standards, THF solvent).

15 Example 8: Synthesis of ethylene-CO-alpha-olefin terpolymers using syngas

[0067] A 300-mL autoclave engineer's reactor was charged with 150 mL pure
n-hexane and 0.64 g of a 75% solution of #-butyl peroxypivalate in mineral
spirits. The reactor was sealed and purged with purified nitrogen. The reactor

20  was then pressurized with an ethylene and syngas mixture (ethylene:carbon
monoxide:hydrogen 70:15:15, respectively). Then 5.9 g of propylene was added,
the temperature was raised to 66°C 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,

25  leaving 7.6 g of the product.

[0068] The IR spectrum of the product showed a very strong peak at 1711
cm’! due to the carbonyl group. Thus, CO has been incorporated in the product,
The NMR of the product suggested that the polymer had 17.5% CO incorpora-



25 experinment w thout 2-butene ternononer. This observation indicateﬁBUEﬁ%%S
I ncreased branching may result from al pha-olefin incorporation in th e
polymer. The GPC of the product indicated a Mh of 590 and Mv of 1120

(pol ystyrene standards, THE solvent). 1 8 JAN ThO5 -26 [0071] The foregoing
exanpl es clearly denonstrate how the nov&b- polyners of the instant

I nvention can be made usi ng i nexpensive non-pure feeds. Exanple 10-Synthesis
of ethyl ene-CO vinyl acetate terpolyner 5 [0072] A 300-nL autocl ave

engi neer's a rthﬁg \ , 3 , 7 of

t - butyl pe}%)%' e%an Sgggﬁgﬁg%%%? %r&}%%éﬂrr%vse ﬁéﬁﬁ@l‘cﬁh‘?@%@a’/ggg tl-;’%"hgﬁ?seact or
was seal ed éﬁFQODQrc@ﬂﬁbﬂM Vesii6 3 5 enohds'pe9 9000 thebons dbtapied M3Scd _
pressurized with ethylene and carbon nonoxi de (80:20) m xture. The io

t enper at ur expesinrent sathdu the pfopyiehetestnonoimeg. Tias dbséreatisremdivatesvihst

mai ntai ned  at 700 psig for 24 hours. The reactor was allowed to cool to
r oom t enperBetgased braaching wex wesule fronHalphaeolofir inconperationinl thg pelymear y

evapor at or,__ | eqyi 0. 38 of . the praqdu 15 073 he IR spectrum of

t he product %@&éﬂgf‘%@ R%Q%&Wﬂmﬁé%&g Oi%g%anﬁﬁ\gwlqt]ﬂ@g@r@qua‘%ﬁrkeo t he
ester and t I ectively. Thus, CO and vinyl acetate has been
I ncor por at é%ﬂ%&‘%%ﬁ%ﬁ%g[}%ﬁ% NVR of the product suggested that the polyner
had 22.4% CO and 9.1 % vinyl acetate incorporation. The NWR al so suggested
that there are 90 branches / 1000C. GPC of the product 20 indicated a Mh of

390 and MvExangdle X:Byinylsdsis ef ethslandaCial IldEeﬁxotetpmg}nersTﬂﬁngyjrx%a@Si ty index
(VI') of thé product was 97 (viscosity 132.26 ¢S at 100C and 4239. 38 cS at

40C) suggesting that the product can be used as a synthetic base- stock. 25
Eéggp l elollz[Og\ég]t hefﬁi §08-f tawéc?art]\?é gr?gi\ﬁiegrysl reggtg}r %}ag c grrggg lwyltrlrlE lr 50 Illjlil Igllgl:]resyngas
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 pressurized with an ethylene and syngas (ethylene:carbon
monoxide:hydrogen 70:15:15, respectively) mixture. Then 10.8 g of 2-butene
15 was added, the temperature was raised to 66°C 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 peak at 1711
cm” 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 incorpora-
tion. 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

25  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).



[0074] A 300-nL autoclave engineer's reactor was charged with 140 nlL pure
n-hexane and 0.641 g of t-butyl peroxide. The reactor was seal ed and ?)gg,ggq;
1 8 JAN 2005 -27 with purified nitrogen. The reactor was then pressuri zed "™
wi th ethylene. carbon nonoxide and hydrogen (70:15:15) m xture. The
tenperature was raised to 120C while stirring and 2 g inhibitor renoved
vinyl acetate was then added via stai nt &s steal addition vessel. The
pressure was nmai ntained at 700 psig for 24 5 hours. The reactor was al |l owed
to cool to roomtenperature and depressurized. Hexane was renoved using a
rotary evappygrir, | eqweardolfy SanplédeatpdumonskAQ el Tiebirispect r um of
t he product showed two carbonyl peaks at 1736 and 1713 cm-1 due to the
ester and kpolymeergotipsinstmp evtentien gan o vmde@Birmihekpendivg nongmtratfeedias been
i ncorporated in the product. NWVR of the product suggested that the pol yner
had 20% CO and 7 % vi nyl acetate incorporation. The NVR al so suggested that
there are 135.7 bl G (5>f.t e prod i ndi cated a Mh of 1140
and Mv of 2826 hBRYE) AN S " ACEYUSSAIRO YL vi scosity i ndex
(V1) of fhe product was 106 (viscosity 28.15 ¢S at 1s 100C and 332.92 cS at
40C) suggesting that the product can be used as a synthetic base-stock.
[00761 The ppd7ayi | i X 3pOLATBIESHavedingifisr's dedch6 Whd cIvABRH SRtE5e rgval uat ed
and the results are shown in Figures 1-4 respectively. "20 Exanpl eFeed

a-a efin Yiphre WNHex&IREC 03T Bolinbbigd peroxide and 5 g of inhibitor removed vinyl

acetate. The reactor was sealed and purged with purified nitrogen. The reactor

was then pressurized with ethylene and carbon monoxide (80:20) mixture. The

10 temperature was raised to 120°C 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.

15 [0073] The IR spectrum of the product showed two carbonyl peaks at 1736
and 1713 cm™ due to the ester and ketone 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 % viny] acetate incorporation.
The NMR also suggested that there are 90 branches / 1000C. GPC of the product

20 indicated a Mn of 390 and Mw of 840 (polystyrene standards, THF solvent). The
viscosity index (VI) of the product was 97 (viscosity 132.26 ¢S at 100°C and
4239.38 cS at 40°C) suggesting that the product can be used as a synthetic base-

stock.

25 Example 11: Synthesis of ethylene-CO-vinyl acetate terpolymer

using syngas feed

[0074] A 300-mL autoclave engineer's reactor was charged with 140 mL pure

n-hexane and 0.641 g of #-butyl peroxide. The reactor was sealed and purged



CO H2(g) (g) “cOVvnMM 100C) A (1) 50: 501- but ene0. 9818. 83153- )
B70/ 15/ 15- 4. 319. 35901100171. 8 C (1) 70/ 15/ 151- but ene7. 029. 65001000101 HtH!l
-6.9125. 935075096 50/20 (1) t-butyl peroxypivalate (0.48G, 66 0 C, 700
psig, 150 nmL hexane, 24h. 1 8 JAN 2005 -28 CLAIMS: 1. An adhesive
conposition conprising a base polyner, -&7%t-ackifier and a wax, the

| mprovenent conprising utilizing a polyner selected fromthe 5 group
consisting of: i) a non-linear, paraffin-soluble olefin-CO copolyner; ii) a
non- | i near T s ' o : o d |
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ol ef i n- CO- Xmohekide! andeydraued (T0NGLIHMmixbeecThe ipoagirRi wastdised®) ected from
the group consisting of free radically polynerizable vinyl nononmers and

m xt ures t hEX(96F whileatictinghande? g inhibitor ppmevddeddyt acgiaieswas thehi adkieds wiad
conprising olefins and a kK second feed conprising carbon nonoxide and wherein
when sai d pdfijtess steal addifion yagpel.i The)presraire msa malptained abR0Gpsigdos@dand
ol efin comhined inh said non-pure . feed js | ess than or equal to 95% and
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polymer, a tackifier and a wax wherein said base polynmer is selected from
the group consisting of: i) a non-linear, paraffin-soluble olefin-CO
copol yner; 00758 ndrhd IRspactromedfithe pAaduCOslemped twe carkony pdaky a1 786 - pur e
feeds; iii) an olefin-CO X terpolynmer derived fromnon-pure feeds; and iv)
a non-1|i neaandlét3 nmgcdwc tp dhgpertemand ketome groups respectively. Thus, CO and
10  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
product indicated a Mn of 1140 and Mw of 2040 (polystyrene standards, THF
solvent). The viscosity index (VI) of the product was 106 (viscosity 28.15 cS at
15 100°C and 332.92 ¢S at 40°C) suggesting that the product can be used as a

synthetic base-stock.

[0076]  The solubility parameters for four different samples were evaluated
and the results are shown in Figures 1-4 respectively.

20

Example | Feed | a-Olefin | Yield | NMR | GPC| GPC Branches/
CO:Hy (@ (g) |%CO| Mn { Mw (100°C)

Ad) 50:50 1-butene | 098 | 18.8 | 31 53 -

B 70/15/15 - 43 | 193 | 590 | 1100 171.8

C@ 70/15/15 | 1-butene | 7.0 | 29.6 | 500 | 1000 101

D ECO - 6.91 | 25.9 | 350 | 750 96
80/20

(1) t-butyl peroxypivalate (0.48G), 66 ° C, 700 psig, 150 mL hexane, 24h.



m xtures thereof and wherein X is selected fromthe group consisting of free
radi cal |y pol ynmerizable vinyl nmonomers and m xtures thereof and wherie§ gAgIG05
non-pure feed conprises a first feed conprising olefins and a second feed 25
conprising carbon nonoxi de and wherein when said polymer is (ii) and (iii)
the anount of carbon nonoxide and ol efin conmbined in said non-pure feed is
| ess than or equal to 95% and wherein said olefins in said first feed
conprising olefins are selected fromthe group consisting of |inear and
branched C2 to C30 olefins, diolefins a8 xtures thereof. 1 8 JAN 1005
-29 3. A nmethod of inproving the hot nelt adhesive characteristics of a
conposition conprising blending a tackifier, a wax and a pol yner sel ected
from the g& M@nsisting of: i) a non-linear, paraffin-soluble olefin-CO
copol yner; |?§ non-|inear ol efin-CO copolyner derived, from non-pure
feeds; iii) an s olefin-CO X terpolynmer derived fromnon-pure feeds ; and
iv) a non-linear olefin-CO X terpolyner; and m xtures thereof and wherein X
is selected fromthel. g%madhcmnscemmgltm‘n domprising x haseyplymenea tackiflier vi nyl
nononers and m xtures . thereof and wherein.a non-pure fee co rises a first
feed conpr i ithy Wkethendnpraygmens 69&@*%8“@%4 BPhEne: 95k fe and

and ol ofi n EoRBcRaSSHAEST i ashnlingas Plafih soplE oMEHCO % @p?e{%” S8 and
wher ei n sai ghpligkdMSiefil-C& ébﬂdl fier Hefded ﬁ@iﬁ’hbﬁlﬁl&e%&ié ”ﬁl)%h%léﬁ‘b gedHed

fromthe group consisting of ear and branched ™ C2 t fins,
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conposi tion conprising additives and a hasestock, the inprovenent

conpri si ng ternalymiergand neixturep shersobend wheprinyhds selerigdtfzemithe groure gr oup
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ol efin- t er pol yner
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 consisting of linear and branched

15 Cpto C3g 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 olefin-CO copolymer; ii) a non-linear olefin-

20 CO copolymer derived from non-pure feeds; iii) an olefin-CO-X terpolymer

derived from non-pure feeds; and iv) a non-linear olefin-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

25  comprising carbon monoxide and wherein when said polymer is (ii) and (ii1) 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 Cy to C3q

olefins, diolefins and mixtures thereof.



wherein X is selected fromthe group consisting of free radically

pol ynmeri zabl e vinyl nmononmers and m xtures thereof and wherein a nont guRg 7005
feed conprises a first feed conprising olefins and a second feed conpri sing
car bon nmonoxi de and wherein when said polyner is (ii) and (iii) the anmount
of carbon nonoxi de and 25 olefin conbined in said non-pure feed is | ess than
or equal to 95% and wherein said olefins in said first feed conprising
olefins are selected fromthe group consisting of linear and branched C2 to
C30 olefins, diolefins and mixtures therd®f. 1 8 JAN 2005 -30 5. A

| ubricating oil conposition conprising a) a polyner selected fromthe group
consisting of: i) a non-linear, paraffin-soluble olefin-CO copolyner; ii) a
non-linear ol efin-CQ copehytAsd o@(‘i‘ﬁirlr)]‘fﬁdinfgrt%‘ﬁmrl‘néwﬁ@héﬁ?éje%harabieﬁ)sti%@ of a
ol efin-CO X terpolyner derived fromnon-pure feeds; and iv) a non 5 |I near
ol ef i n- CO- Xedrapesitipiieompisingbléndieg attheki€iet, andxvinel £polynérssetedted i f r om
the group consisting of free radically polynerizable vinyl nononmers and

m xt ures t hideegrbupednsikéngioh 3 moandinears m@fhwp}utﬂeglﬁ'}/n-mﬁopeb’mer;

conprising ..ol efing and a.secqnd feed ¢ ri si.ng carbon noxi de and wherein
when sai d- iBbABRIFINGAT QIRSinedid qapoTymer SoHER SOt ACBAMBER M A8 and

ol efi n conmbjn hA 4 i - | S a r. | +0.95% and
wher ei n %sai eglﬁéﬁz@ﬁjs(qfa’f?aoégﬁl‘lg?a? ﬁ?é& f{ogggxo%%%r%ffgfaﬁg, (r)élnqeiflivr?]g%g’ HRGATe e
fromthe grQun-CONKi teipoliened] andiriik@iresthereoPARNWHAEING2 iS 21 R tHeNS
di ol efins and m xtures thereof and b)effective anounts of |ubricating
addi ti ves sgbapteedsikstingof Hreegradigalkyopliysterizabdd vinghmenomlenstand mixkturesear
additives, extreme pressure additives, friction podifiers, 15 viscosity
i ndex rodi ftheresf apdovheseina ngammuse Saed sompeises gdisticed somprisng olefinyi t or s,
met al deactjvators al, conpatibility additives. .denulsifiers
ant i f oarant ARG TERA SO carponRnoRIde g MRtkTR el gid pelirperce
conpri sjgng iegﬁi Mfg@@iiit) Ot AHrfourdbIFUMrbEE Tnch QY ARA ot E68Bidd PR i€ nBhouP
consisting of:"1) a non-l1inear,

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

Cy to C3 olefins, diolefins and mixtures thereof.

15 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, 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

20 feeds ; and iv) a non-linear olefin-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

25  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 C3( olefins, diolefins and mixtures

thereof.



par af fi n-sol ubl e ol efi n-CO copol yner; ii) a non-linear ol efin-CO copol yner
derived fromnon-pure feeds; iii) an olefin-CO X terpolynmer derived f§agmnN 2005
non- pure feeds; and iv) a non-linear olefin-CO X terpolyner; and m xtures
thereof and wherein X is selected fromthe group consisting of free
radically polynerizable 25 vinyl nononmers and m xtures thereof and wherein a
non-pure feed conprises a first feed conprising olefins and a second feed
conprising carbon nonoxide and wherein wlegn said polymer is (ii) and (iii)
t he amobunt of carbon nonoxide and olefin conmbined in said non-pure feed is
| ess than or equal to 95% and wherein said olefins in said first feed
conprising olefins are selected fromthe group 1 8 JAN 2005 -31 consisting
of linear and branc dACEJQrtPE’@E’@Q} 6PF}P§,SHH?%¢‘€’PPH§IW HpQhymessalerdedof . 7.
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pol ymersc fiingarchlefiveCE1-X terpotymrer; andmoixemesthereofprd whereinaX i sstacieddrane | ui d
bei ng selected fromthe, grougr consisting of: i) a.non-linear,

par af f i n- s dheBTRUPFISIINgL sa%asal,lymO?YIaeﬁé@ablen«lmﬂamoapgfqrﬁa@d) copol ymer
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branched C, to Csg olefins, 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,

15  viscosity index modifiers, pour point depressants, detergents, corrosion

inhibitors, metal deactivators, seal compatibility additives, demulsifiers,

antifoamants and mixtures thereof.

6. A method for lubricating a surface comprising applying to said
20  surface 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 from non-
pure feeds; and iv) a non-linear olefin-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



20 olefins are selected fromthe group consisting of Iinear and branched C2
to C30 olefins, diolefins and m xtures thereof. 8. The |ubricati ng PB'J’H‘?QDBS
claim4 wherein said polyner is present in a concentration of at |eas

about 5 wt % of the composition. 25 9. The lubricating oil of claim4 where| n
said polymer has a viscosity index of about 90 to about 150.

231 -

consisting of linear and branched C; to C53() olefins, diolefins and mixtures

thereof.

7. A method for improving the ozone forming potential of a
5  process fluid by at least 10%, said process fluid comprising a first fluid selected
from the group consisting of toluene, xylenes, methanol, ethanol, n-butanol,
n-pentanol, n-propanol, diacetone alcohol, butyl acetate, propyl acetate,

propylene glycol, methyl isobutyl ketone, C5-C1( linear ketones, cyclic ketones,

methyl t-butyl ether and mineral spirits, and b) a second polymeric fluid wherein

10  the improvement comprises said polymeric fluid being 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 from non-pure feeds; and iv) a non-linear olefin-CO-X terpolymer;
and mixtures thereof and wherein X is selected from the group consisting of free

15 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-pure feed is less
than or equal to 95% and wherein said olefins in said first feed comprising

20  olefins are selected from the group consisting of linear and branched C» to C3

olefins, diolefins and mixtures thereof.

8. The lubricating oil of claim4 wherein said polymer is present in

a concentration of at least about 5 wt% of the composition.

25

9. The lubricating oil of claim4 wherein said polymer has a

viscosity index of about 90 to about 150.



