;e3e’ 5../1j 1465T 5zv4' 0 02/0G 11G PCT/ USQL/ 207- 4G USE OF CARBON MONOXI DE
CONTAI Nl NG POLYMERS AS ADHESI VE ADDI TI VES, AND FLU DS s FIELD OF TIC

| NVENTI ONypQRfdd1s The i nvention is directed towards using nev@hlsegasgn
nonoxi de containing co i ' adhesive additives, and fluids (e.qg.
sol vents, synthetic ba @N@H m 0 BACKGROUND [ 0002] Low nol ecul ar wei ght
polyners are used in a pplications. In particular, they are
often used as additives, nUdTF?ers and bU|Id|ng bl ocks in is the

pet rochem cal |ndustry-U§%R§r%p i wei ght et hyl ene
car bon nonoxi de pol yner. ) 1alo fluids.
Adhesi ve Additives: PO YEHES ARADHS dHedire! KERpOY Y ifdndl2® e known to
contain three constituents; nanely, a base polyner a waxy material and a
tackifier. The base pol yner provides adhesion and toughness to the adhesive
inits cooled state. The waxy material acts to initiate the setting and
solidifie caphPORTEETeAVEN TdoOMposi tion. The tackifier enhances the
wetti ng and adhesion of the ZS conposition to the surface onto which it is
applied. Ethylene vinyl acetate ("EVA") copol yners have been used to

i nprove hot pet adhesion. Additionally, |ow nmplecular weig

et hyl ene- cal®¥HInonbhe gweptipndpylireetsd 6@‘9’%‘%158?&:1“%‘{% Vﬂ@rﬁ@-@éﬂ%ﬁe

anosi ves. - el TEbubaiateg aUpoIEy ot gyt i MGGy besRRG® " ™

PCT/ USU1/ 20¢s; ure feeds which are relatively expensive as are
t he vinyl age@%gégg%%?%gg pol ymers. [0004] Thus, there renmains a need to
produceid ower cost CO containing s polymers for use in hot nelt adhesives.
Fluid Applications: [00U5] Fluid applications are broad, varied, and

conpl ex andBedcRGAYPIUNIAt i on 10 has its own set of characteristics and
requi rements. Proper fluid selection and

[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

b
W

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

LT

*G00001 *



fluid bl ending practices have a | arge inpact on the success of the
operation in which the fluid is used. For instance, in a typical industrial
coati ng operawkAe, a blend of several fluids is used in orpdgiudo9 268
appropriate sol vency properties, including fornmulation stability,
viscosity, flowleveling, and the like. TFie fluid is blend choice also
affects the properties of the dry film such as gl oss, adhesion, etc O her
operations involving the use of fluids and fluid blends include cleaning,
printing, del.. [ al 1.GJ, ; i€l ction
b ocesoes, aobHEl i R KR HIPh of CRRENCR PRIGRNG RPRC e (i 801
count| ess oqﬁﬁﬁﬁﬁh¥%&ﬂkggg§] There are numerous ot her factors which

i nfluence 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
t herefore been sel ected because they can be produced econom cally. O her
fluids may HE084kt t Fhus) thercsgmaiys paceh it Biodsee deweiscash§ Queentaining
specificalli ?hosen for use {n Hagﬁfacturing, consuner and commer ci al
envi r onnent POIRRET 1B ASF R 10t meltAdfPsi¥Ciray evaporat e thereby escaping into
the environment. In such applications |ow volatile solvents would nost
likely be preferred. Low volatility fluids such as defined herein, are

V1 0 OZIOC}TQﬁﬂfﬁh) 4t149@ 1/ 207G lilcely to be | ow tropospheric ozone
formng material s thereby providing the user with a clear benefit. [0007]
To meet the demands of a pauicul ar application, synthetic lubricant fluids
(a.lc.a., "synlubes') .my made by chemcally reacting materials of a

. be | ]
specific ché®90¥ cBHpoaPpiieHions ase BiRade Varied mvdipaRie R cashapppation
predi ctabl e,properties. T resulting.base stock nay be, blended with
Pt ous aahes S8OM Shar kot R Ad BRRRb RS PR ulisMEctadhider .
| ubricants : L QF: j i i ce ar eas.
For exanp! e Tid ARSI On AR S B BT PACcon e SRBCSS o IREbI AR BAS
stability antitlovhe/fihiRtislistd., Fpr mstabee) i typéehl findistiégiaonaniig dpengiin, esef ul

product life and other inproved performance features. Synthetic |ubes are
i ncr easi ngl hlanel ofgsersrad flundg wdwsed in ardegrie gatapnropiioe sbydncyarpperdies.Some of

e It LS B R AP AL AR B e g
o soncs (EggIgRely LA00% Begaune o e i byl it { v

appl i cati onggc, |MthRALLERYHAL intQing tBO ke aF EnURSarddOfluidsendd MglrledleR! yer s
are nost desirable. 20 BRI EF DESCRI PTI ON OF THE FI GURES [ 0009] Figures 1,

2, 3, and 4imppiiting, tlelivery dif mgrisitlbmal irsettidides ayd pestemédseexispatoom with a
pAllt characterizing fhe_sol vent power of eacg1 ljquid. X i(ﬁdi ca£ es 2s

i nsol ubi | i tPrOLRESEs, PNt esives| sGBlantS FOSHRRUCS ﬁ%]ilfé&PHtjiSs%‘P gRntieps

par anmet er c%ﬂ%?nent is plotted against the field force solubility paraneter
conponent . frethod is as described in "Pol ygon Mapping Wth

Two- Di mgnsi onal Sol ubility Paraneters, Irwin Wehe, Ind. Eng. Chem Res.,
Vol une # 34, #2, {1995) P561-573. The abbreviations are as foll ows: V~ O
112/ (16- 11 006] 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
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Nal neAbbr evi ati onAcet oneAcAcet onitri |l eAcNAcet ophenoneAcPHANI | i neAnBenzeneBl
- br ononapfyichalyengBNn but anol But An- butyl acet at eBA . Car bon per/us01/20746

di sul fi deCS2Car bon tetrachl ori deCC14Chl or obenzeneCBChl or

of or nCCycl ohexaneCYF- | Cycl ohexanol CYf - | O.Qycl ohexanoneCYHONED br ononet haneD
BMD- di chl or obenzeneODCBDI et hyl am neDEADI et hyl

et her DEEN, N- di net hyl acet anmi deDVAN, N, - di et hyl f or mam deDMFDI et hyl

ZELI g?;%ﬁ@ﬁ%%ﬁﬁ@h%@%@é%%ﬁrég 8%61%@0?81%? i8Rk %e’?’%y }Q‘oviding the user

di chlori deE%ﬁHraadTﬁdtl%n'%ﬁ@.t aneHEPn- hexaneHEXI sophor onel SOPMet hanol M AMet hy|
cycl ohexaneMCYHMet hyl ene chl ori deMCMet hyl et hyl

ket oneMEl ~Ni t r obenzeneNTROBN t r oet haneNENi t r omet haneNMR2- ni t r opr opane2- NP
~'4' 0 112/ 0G 11G -5 PCT/ US01/ 207- 4G n- pent anol Pent An- pr opanol Pr APr opyl ene
car bonat ePCH)P0d] neBvSngeicdhe Sevmads ahg proialanpplicasonsyntiketcTobriomeT! |

I, 1-trichlorpet h?nﬁl |, | TCETr j.chl oy oet hyl ene TCEYp- xyl ene SUMMARY COF

| NVENTI ORIl [ 6185 (aphe-i 's¥RRIRES") ibdhpe Bifdsryshsaically draceng mgtetigisolraor
carbon nonox| QRt.al:nin : | l] 3 w ol ecul ar

vl gnt (1 esd bR UeBPALS DO TR B P REE MM sl TR0, o e
preferably ?E%Eta%@@pf‘dbe@@e@oﬂlé‘lﬁumbdﬁé%f&kﬁﬁh}%ﬂj@%@éﬁdeaggi]ﬂfl ??ﬁeﬁyt 2000)

ol efin-carb nonoxi de copoly nmers arée the desirable and u products
descri bed hedditives Parimipcovaspegificspfopertiase Rurtheemoys, anatiecdopotamenty For
exanpl e, like ethylene vinyl acetate, ethylene-carbon nonoxi de polyners can
be synt hesi bedupriinr tapétaeleenyeilssingpecidicqreyfaraiance akjes. goir paamyla mea)y

punctuat ed by, functionality. In fact, for syc pplications the |ow,

ol scut 4wk et dssosmbteis Gtter Bt S EEA lonoh Sl bR wdbrige ess
than 35% c i 0 r S5k | VA o TR eI g <) d to high
nol ecul ar h%@%w%ﬁgﬁggﬁ%ﬁl% oxXl ie:lhﬁgﬂ a‘lgtﬁ!fﬁgalﬁgt%g Qné)(rﬂs)@&fk [ 00] . 1]
The co- pol ypeiferiheye Gediesr SthdayrRbde sid mblesiiily bomgnaeats ifust@ss than
about |40C. [0012] Hence, the invention, in one aspect, provides a nethod
f or i nprovi agd 2otdmotivebpplacihiess.d¥orby ofi giasynthetid vesnbatctoday ineliight (1 ess
t han about 0, 000, ~' 1 0 W/ 0OG-1G PCT/ USOL/ 2117-1G -G preferably |ess
than about Polyadiphaokefins (Pdy r)aBPly’l%’é’b‘EBfle‘?@CZ %%Bé)@peb@ gHgrsBEMpiiepeidanl y
about 2 t g .about., 2 talning polynmers to i nprove the adhesive
propert?gs §§te§s %‘?lg@&%ﬁo%@ﬁ%&%\%gs, specifically those used on substrate
mat eri al s havi ng both pol ar and non-pol ar characteristics such as glass or
netal. The polynmers taught herein are utilized to inprove adhesive
properties [060083corBecmre of the digehriugued fludowneiens hiveayara neddtd i n amount s
known in the art in which such polyners as EVA pol yners are utilized as
adhesi ve addivestieale mpyppelxmmeys sileh g he pesst ia Buid applisptionsd Inpagticlas base

ol ymer of an adhesive c osi.ti.on. .
poty o 26815 etities orlr%roducmg 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:



to [0013] An adhesive conposition conprising a base polyner,
the i nprovenent conprising utilizing a polyner selected fiomthe

par af fi n-sol ubl e ol gfd¢mnyssP6R0! yrer ;

and a wax,

group congiosi2ioagicof : : _
ii) a nonlinear olefin-CO copolyner derived fi~om non-pure feeds;

olefin-CO X is tel polyner derived from nan-pure feeds
and m xtures thereof and wherein X is

non-1| i near

CO X teipolyn-ler;

i) a non-linear,

a taclci

i
and iv) a

f er

) an

selected fromthe group consisting of free radically polynerizable vinyl
nononers and mi xtures thereof and wherein a non-pure feed conprises a first

feed conprising olefins and a secand feed

COITDI’I sing car bon nonoxi de

wher ei n when

sai d polynerhmgﬁ{ll) and (ii

) the 20 jatio car bon

nonoxi de and

quﬁbﬁeconblned in sald non-

pAbe feed is I ess than or ed

95% and wher
sel ected fron
ol efins, diol

I/Q étahﬁufHETlnS |n SaIG TII’S

Afﬁecr Corrprl Si ng 0| efi ﬂS —ar|

1L An adheqn ve conpaosi

conprising a

U@@@ngolyner, a taclcifier

nfila wax wherei n sai d base ¢

is selected f

rRenzche group consisting of

i3 a non-linear, paraffin-so

ol ef i n- CO cogqg

ClI

Mﬂﬁﬁ@n@ﬂﬁhﬁeﬂ?n near ol€

TBpmtl)copOIyner dertved fio
dert+ved—Fromron—pure

non- pure feeds

alrmrourcririr \/\J'/\ ICIP

Aer
:\Eipit i xtures VA Q112 OC~

; and iv) a n
PCT/ US01/ 207-

]ablﬂ:i‘ é]n CO X ter nnl ynaer,
Acheiybpeefatcand wherein X is

sefected fromthe group cong

of free radid

dldrpopdismBde zabl e vi nyl

non

od82s and m xtures thereof

[«

wherein a nor

“(OHbEn t&eAbhEaY 1 Ses a T1st

T@@m COI’TpI’I sing olefl ns and

second feed

LC] ST 111 VVIlCIl bd.l U W[yllﬁ"r
oxide and-olefin conbined-in

(i} and (iiigz

non-pure fee

‘C‘] fc?deﬂ%!eﬁ’ rbomonoxi de—ar

of car hnn laaaY!
T

||1Ju11

%?and wherein said olefins i

first feed cq

)ﬁbﬂﬂ@hﬂﬂ?ncleflns are sel ect g

dCYHom t he group consisting

| i near and b

ahot 0 C30 ol efins, di

aetims, and m xtures thereof

ﬁ%hé&ﬁﬁﬂ?“‘ng the hot mel

[CWVE Cchar acterrstrcs

Q0015] A et |

conposition
fromthe grot

ey

1T o1 11 1”‘ Cllul IIU a Lab:b'f
Q]% |\ a non-1i

ef—a—Vvea—a poty-Hrer—s
dBM "z T

copolymer; ii

P- @Chkmomrw@aﬁ oI efin-CO coq

vax—ant—a
SILeBr

a)

C

feeds; iii)

aiefheflami@O- X t er pol ynmer der

raffin-soluble qolef
ived fiom non-pure feeds ;

a non-1li near

and m xt

TSiefHy itieT POT YITer

derived from non-pur
qHEg tnereof and wherein X

selected fro
nonomer s and

T\Wﬁﬁ%é’fﬂyln‘cé’fé ey of

| |L*
nd \Ahnr nl 4

tbml cattypotymerizabte—v

3 pop-pure-feed conprises
P s

NaNeiddmethy Tsmamide cond £ ee

ri sing carbon nonoxide

feed conpri si
wher ei n when

Banetindlsphfoxides (i) and (ii

iDMSk2 anount of carbon nmonp

and olefin co

ﬂbgdﬁﬂmne said non 20 pure f

GQQDIS | ess than or equal tp

and wherein
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flﬁl% Thsaid first f

LNnaar
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di ol efi ns an

) e
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neal
ant—t
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vention_also pr avi_des

&OI’TDI’I SI n el n e

uses in fluid

res_t hereof Q‘ln’lﬁ]

Eﬂdﬂlﬁ‘?@ﬁlﬁ ons.

The CO 25 contdh

I ni ng co- polyners can be u

fluids in pl pEthydbendeme exanpl e conven ti

&3 sol vents, industrial

sol vents, or

PWVIBSE HlchRask sTOCKS.  Speci

EE@I Ty, [hey can be used as

process fl ui ¢k

F EllilldVd.lIULy of Tndustrial
P Wo R/ uUc116—s-—-PCFH

S cattons or—as byllL ner

' t

st ock conponghn
| ubri cati ng

ThQ%ﬁH%S|t|on canprising a

es and a basestock, th

i mpr ovenent

u

Cothexase ng ut|I|2|ng as said

bH8¥st ocl ¢ a pol yner sel ect

fi~omthe gr
copol yner; i

:)];ga,pﬁ@ftm§t i ng of:

i) a non-|
€ |n-

f

ada

5iii) an olg
non |inear C

M@‘fhﬂﬁm

D ALL=LE derived
Zﬁl and mxtures

i®ear, paraffin-soluble ol ¢
£ A .
pu‘r €—+eeas 3

EEER: v
M(;y:l' and wherein X jis _se

Ol oot

fromthe ~gr

Maihylsoashbrideg of fi~ee ra

iM@l |y pol yneri zabl e vi nyl

nonomers and
first feed c
and wherein
nonoxi de and

T

Methyizathgl kdteneof and wherei

MEBKnon- pure feed conprises

b@&ﬂ&ngTerlns and a SECO

eGP Conprising carbon mon

l._U }JUI_yIIl';I ID \II)

a%nhl ned in _said non

IIIU ClIIUUIIL
e feed is less than or e

i

§ \lll) ““““ of—ear
a

95% and wher

Nitremicthad€ef i ns in said firg

N¥eed comprising ol efins ar

selected fro

n2iniieopropape consi sti ng of

néalPand branched C~ to C3a

olefins, dio

efins and m Wires thereof.

s [0018] A Tubricating ol

and
ual to
e

tion
ol yner
| ubl e
m

f eeds
G

i sting

and

a
is
sai d
n said
of

0
of a
2| ect ed
n- CO

and i v)

S
nyl

B first

and

xi de
95%

| ect ed

vel
sed as

c base
ed

ed

i n- CO
f eeds:
) a

ect ed

a
oxi de

bon

ual to

e

conposition conprising a) a polyner selected fromthe group consisting o i)

a non-1|i near,

ol ef i n- CO copol yner derived from non-pure feeds;

paraf fi n-sol ubl e ol efi n-CO

terpol yrner derived fromnon-pure feeds ;

terpolyner

copolyner; ii) a non-linear
iii) an olefin-CO X
and iv) a non-linear CO X

and nlxtures thereof and mhereln X |s selected fron1the 20



t hereof and wherein a non-pure feed conprises a first feed conprising

ol efins and a second feed conprising carbon nonoxi de and ~.vherei n when
sai d pol yWeyo2jog416i i) and (iii) the anount of carbon nonoangy@ﬁgQ@h@fln
conbined in said nonpure feed is |l ess than or equal to 95% and wherein said
olefins in said first feed 25 conprising.glefins are selected fromthe
group consisting of linear and branched CZ to C30 olefins, diolefins and

m xtures thereof and b)effective anmounts of |ubricating additives sel ected
fromthe gr oup- consisting-of —antioxidants a_n_t_k_\Aea_F__a_d_d_'_t_'_\Lesfgh:t_r_%rre
pressure addi|th-Peafanel —i ction nodifiers, WVP@¥dsity index nodif ers, gdour
poi nt depr essanpmypadet ergents, corrosion B bitors, netal VI' O 02/[oG 11(

PCT/ US( 11/ 20 TQOPQRQQ@gﬂyMgﬁ@rS seal COﬁpa@Iblllty addltlves,
demul siflers, Hy][ Hf gaments—and-—mxtures t} of 1001 91 —Anethod—for

| ubri cati ng fa ace r-nrrprl S ng Qppl_\y_Ll ng o -said-surface-s a nnJl \err
sel ected frorﬁyﬁgmﬁrguo consisting of: ) %T on-1inear Daraffln soluble

ol ef i n- CO copdlaprabydrafuyara non-1i near ol ef THECO copol yner derived fi om
nonpur e feedcq@umﬂlan ol ef i n-CO X teyol ynmggt derived from non-pure fegeds;
and iv) a no e GO Xterpotymer; and fir Xtures thereof and wrereiin X is
sel ected fromi GHoup—eonsi-stinrg-ot—Hree—radi-caty—petyrert+zable—vinyl
nononers and H’I’JX’E[[I' ltgﬁtb Hﬁtﬁaa? and whpj ej ]:-11 “pure feed conprises a first
feed conpri si(Trichbeuepihydend a second f edd[€B¥pr i si ng carbon nonoxi dé and
wher ei n when @ﬁxﬂepelyner is (ii) and (ii[iXYThe anount of carbon nonoxide
and ol efin combinmed Th Ssaid non-pure feed 1S5 1ess than or equal to 95% and
wherein said olefins in said first feed conprising olefins are sel ected
fromthe gr SIIMMARSOMEH BIVENDIONI near and br anched C2 to C3o ol efins, di
olefins and mhrtures thereof. [0020] A method for inproving the ozone
form ng potential of a process fluid by at least 10% said process fluid
conpri si g St The bifht |1§\¢érﬁfi')nf15109fﬂe§ faeve@wbw&s%p%m%fohnﬁoﬁ&xﬂel uene,
xyl enes, et hano n- but anol , n-pentanol, n-propanol, diacetone

al cohol , bubyhtaimﬂg@beymarsoMbleasqmcdiceﬂlypmpyﬂuﬂawlgt yecght (less thdn atsoiput yl

| cetone, CS-C 1 p linear ketones, cyclic ketones, nethyl t-butyl ether and

m neral &pi BP10§0, amfemapljale%éhﬂmdaWQ%}QOemqrmmefmblérabouhaﬂo fip 8RNt

o LS mon: Rkt biStebiy bt 2] Q%o Z0EE e bpor b mORRe G nogr
ol efin-CO Cgl%% Xf%ﬁl}p%gfrgﬁlg afnd%flﬁg)ég&ﬁc‘?s Bgﬁﬁlﬁz}ed'Hekéma'}’a?ﬁ&ﬁ&%% =

tel pol yner derive rom non- pure non- |

ter pol yner; aele BhsHEREE D h@p@]gfnea@dmh@{aehﬁlexhké el @&t |yl dcedsbet he group
consisting of fi~ee radically polynerizable V|nyI nmononers” and mi xt ur es

t her eof andethiyfanei-carbhon nwihax2d YRPCTAUBO By ribsiced with vaiebberens efed

conprises a fir ed conprising ole secon eed co rising
car bon #bno%ﬂ@%ﬁgﬁﬂﬁﬁﬁébﬁﬁﬁdWW§n%Egﬂﬂmﬁgi?h€¥wpgn@ﬂV)ﬂhgﬁﬁfbf? “k he annunt

f b th

o o o, SRS Mk P s R Bt O SRR BYE (eShlEs "
ol efins ar e4§§>' g%ﬁﬁhbﬂy QX i 95%9'@0ﬁ1%ﬂ§h§fcbf3918%erk ueg'&rbe@%r&mﬁﬁy%e CZ to
Czo ol efins [ efi ns” and m xturés thereof A l111et110d for

[111provii Igelfét@ed/ioﬂﬁ@lﬁ@leﬂﬂﬁrs'mlglanh;gtmarbemlmceﬂ)xme eorgainuent - bor ne

coati ng conp05|t|on conprising a pol yketone and a conpound 1o sel ected from
the group cewilymersy of acrylic, alkyl, polyester, epoxzy, silicone,
cellulosic and derivatives thereof |, PVC, and i socyanate based resins, the
i mpr ovefrent conprising utilizing as sai d polyl cetone a pol yket one sel ected
fi~omthe g co f CO
copol yrrer ; 1L et BelyRicns br T REACRF e BTN Bop R bR b Clest”

f eeds; iiihhgﬁa@bg{1¢0%§ CO X terpolynmer derived fromnon-pure feeds ; and
iv) a non-linear CO X terpolyner; and m xtures thereof and wherein X is

., selected fromthe group consisting of freer adically pol ymeri zabl e vi nyl
nmononer s and ni xtur s th reof and wherein a non-pure fe&d conprises a first

feed conpri 0441 ol dnﬁmgégbﬂéoﬂ%éﬂxﬁédﬁpv e § eethed{orHRBLavdRE and

ronox d :ﬂi&gﬁgﬁﬁqﬁ %i%”%x&aﬁ}éi oG B b SR R e o
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 m xtures thereof. z5 [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 cl ai ns. ~~4%0 (121i 11 Cr -11 DESCRI PTI ON PCT/ USfI1/207-4G
[ 0023] Theoimstapt i nvention relates to use of non-alternaidmgoohefis n

CO- cont ai ning pol yner conpositions effective as a) adhesive additives, and
b} fluids. In an adhesive, the polyners ar@-as the base polyner typically
used to make the adhesive in conjunction with a tackifier and wax. Such
adhesi ve conpositions and their preparation are commonly kuov~n. All that

i S necessary ] SEL s ase

pol ynmer typi %ﬂae??%\ﬂﬁélg%é‘ﬁlgﬂglr%%g g’@ﬁéﬁgoégggff\}gﬁy % bpgbggi{f%rﬁée’oggﬁyﬁer S
utilizabl e ag okl pefsaBRRANSH0E aBHGE 2000 O OnRRhBSIRIYIBS @TifRove
consisting of: i) a non-linear, paraffin-soluble ol efin-CO copolynmer; ii) a
non- 1 i near ohefadhesie popudriieeof deriiegdoff adhesives-gpacidichHgdiose use)l amn

ol efi n-CO X terPoI ymer derived from non-pure feeds; and iv} a non-linear 1s
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ol efi n conbijnashich sgah @oRAnNei3Qs MV A fotetlciSark egidizetap adhewadadlditiee95% and
wherein said olefins in said first feed conprising olefins are sel ected
fromthe grdlypicdhsiwth polyofers areemierasditonasathe hase Pplynwrcdpnaditsive
diolefins and m xtures thereof. [0025] As used herein, a non-pure

f eedst r eam i“OMHISEEYLt r eam conprising a 2s first feed conprising ol efins
and a seﬁond feed conprising carbon nonoxi de where the anmount of ol efins
and card8n nonoxi de combined is |ess than or equal to 9S nole % The
non-pure fe nb i ; ; i ; kr, ) € or a
B e S R v S L S
12 (0026] Hewng thé tnptdventen-cpmpeisigeddlizing aipplpossidteel drorittidgroupl t he
first olefinic feed or the second CO feed to be a pure feed so | ong as once
the feeds arcengisibgaédi) 2 hendimsanpasiiliorsinblcioeldntl) napolymeni ih €ons | ess
than or equal to e % _Additiona when the feed.conprL.sSi

contai ns. o SeiopiEts-BOCeyBARECH BHETH Fibuborare etFietd W TFiRrCPeRab y
conpri se.at 0 roge | &, . kS. t.her & I or
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conponent s. afi@iigtagptitrenhind vileeii X8 salbebll Mo ieegromycdsistnpwreideeed
of vinyl nmononers, including olefins, the CO feed may conprise synthesis
gas ("syngasddicaty pu]ymera';mb&m@m ngynonires pad gaistures (lienzs"and whetermat i vel y,

for exanple, the ori,ginate fromIVICS feeds which contain at |east
one ol efin, nearwg?ﬁ%ama@?e%ﬁ%éﬁﬁ@apwﬁgcﬂ? prsand pracaoaddesd | o
optionally (l.ene o f.r j - e fi SO F: 51
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pure and, CORkRuAB o SIMBBASNER0:AHE aRd bTh E&mbided\h shidino-Gate fheg fledé N UP tO
90 ~s nole % CO, preferably up to 95 nole % CO. [ 00Z7] feeds utilizable
herein are tlascridygdl ton98YSanfPattentinGalUslelihd i saillifast feedabmpPisédger abl vy,
the feedstream conprising COw Il be syngas or_nulticonponent syngas. The
non- pure feelpdins aye F¢16§§¢gi@@pltk}e esmbasonsitingefstinemoud branstmd ©oto Cso

0, 0, I
Preggfrgggﬁtg I e,agitole 1r§)su§nd11§11/§t%{']e(js tﬁgrelo%aSt about 50% ol efin, preferable at

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; ii) anon-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 CO-X terpolymer; and mixtures



[ 0028] Hence the polyners utilizable may be selected formthe foll ow ng: 2s
1) A non-linear, paraffin-soluble ol efn-CO copolyner. A nore detailed
descri pt i w focilbese co-polymers can be found in U S. Pat grir/6s012674872
herein incorporated by reference. 2) A non-linear ol efin-CO copol yner
derived from non-pure feeds. V' O U2/ (1G91-G -13 PCT/USQOL/ 207-t G 3) An

ol efin-CO X terpol yner derived fromnon-pure feeds. Here again, it should
be noted that defining this copolynmer as being "derived fi~om non pure
feeds", it is nmeant,to, al sojnclud -feeds. For' exanpl one.feed could
be syngas ortBesPL ARrSBRSHE XsPsiecta o U Rowy b Tikor fres Tadieall oi ny)
acetate. Th : : i [ : 5 i rein.
These copol %@eﬁg@?Hgﬁqu{gaggrpggsﬁ&r?@bﬁﬁsyégoagﬁfV@?%%rﬁﬁﬁﬁ&%soI ubl e
varieties. Tygd @@hlpﬁ@b@@tﬂihﬁr feé@b@ﬂ?ﬁisiﬂgl dlehgs hid hRecaan@ed ongltiig | ess

t han 50,000, nore typically about 200 to about 30,000. In a prefewed

enbodi nment , cattemnehoridesinet Whtrerewheo said polymmer {S (iigand ChXtleopobymest wher e
Xis a free radically polynerizable vinyl nmpnomer. 5% M xtures of the

pol yner s 3 defCarhsd mﬁngxéﬁ.mdsolffée@gplbme Kol Gner DB Fesdl 1adess then ohedel
chilled in th t that the term.tezpol yrer" used .hereinh nmeans, a

mmcr omol ecul@Opof el e s SR 5k Sordfe it B oRh T PRl Ried
tenp "copol 1 d i ay -5 O~H br, ' : Of
B g
"pol ymer" i gndsgicthihies gidgiec@tcording to its broad neaning of a macronol ecul e

formed fromat | east one nononer source. The term "synthesis gas" {a.k.a.,
"syngas") refers to a gas m xture conprised predom nantly of CO and

hydrogen in_varj ous, proportiqns and cont gi n. ot.her conponents _in | esser
quant ¢ ites. 1401 or ppaiarialimpsatngdrensl Reladbeyise saREIREACS PS8, or
strai ght chaj kanes. [ [Ty i [

synt hesi zed%élglipﬁgl %%%#Ig%g#%@??gg:t%é I%Oﬁﬁ‘r/rée)‘r %{r;da% ﬁ}\éﬁ}?{léelg#}l%%%g%n or
exanmpl e, t h&e@oﬁg@oﬁbﬁtiﬂg di‘S)'i)/ﬁrﬁbﬁ-Iﬁlreﬁr,ﬁﬁf'dfﬁﬂ-éomuﬁlé%@ef’i@@]@@!%%)llymer'

pol yneri zation processes using organic V' O 02/11G 11G PCT/ U 2(17-1G
-14 peroxi déd} msomliheeeolefid-Cal capoirmert derivecicioomdi mo-pwedoads niii) anal

nmet hods. Representative initiators include, but are not limted to,

di al | cyl peplstinde®-Suterpdymer derived HpnpnegiPupe fasds deand iv) a non-linear

2, 5-di net hyl.. -ditertiary-butyl -peroxyhexane, di-gunmyl. peraxi de: al kyl
per oxi des sGoRC TR b byl B W Sin R ¥Rl R0 Tk e

hydr oper oxi dn GUIRIENRUS’ AREHANLARy palyMeriRBIOXhIPRoRNAR AinPRAZANES

per oxi de; p ro>?y ester§ such as terttary-butyl perfoxypival ate,

terti ar ybut {Hergvddenwbéicti a aiod-maafesdnetanprial’ aalrsafeedaianpsihgiofefm tril e.
Free radical initiators wwth an appropriate half life at reaction

t enper at ur eand ang¢anyl feed woalpisingoxbed neridoautwhgteipsvhgnenid pplymgsse,
t-butyl peroxypi

pi val ate, which . : D
is (1i) an (ﬁb 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

containing co-polymers can be used as fluids in place of, for example conven-

|V
wn

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.



io has a half life of about 10 hours at 6dC, is preferred. [0031] Such
feeds and initiators are useful for form ng CO containing polyners under

copol yner \waasdapecondi tions at tenperatures rangi ng from aleyfisiBoig about
230C, preferably fromabout 50 to about | 00C, pressures ranging zs fi~om

about 100 to about 30,000 psig, preferablygfromabout 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
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into the deskleeebdshapethesirogp sbasisiaigof: of Anog-lhRahnaueh-sadsbrusibfiaCool d
or hot pressing. Alternatively, the polynerization is carried out in such a
way that theopolyoheurei)ai mor-bneardlehnHe cdpslyned dehiapd francongsirbyestst ut i on
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copolynErs UI cCoO nce wit e |tnvention Ca nge

less than 5%@9&1@%&{5%@%% ﬁ%@%di@&’[l@y bOlyRRMab ROy B9 mdrdikpd afgcause the

i nstant inventron enploys free-radical” pol'yneri zati 02 to formits
non-1inear eopQlrgsdictcot fiml whstdih angnAnme lfeatbesmpripey y fiest SeethyorapaEsinige
cha~~acterized as being non-alternating. {)0036] The free radically

pol yner i zabbéefuisrand arseromdriecdagmpeisigl easbemintonom de aldewhariy ptheheaibl y C3

and styr® engoneisatii sal S A B st Fta Menxop sedisha cgnppisd i o
tetrafl I I | jde. Vil I ' her,
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net hyl acl yl @&, fes@tbMpIBiN 6 nabes saedtyd @int flid @oupWonkidiThgef 1amplain,
allyl alcohol, allyl chloride, allyl acetate, m xtures thereof, and simlar

materi al s. Wdanched kb (0 Ry olemeydioletncamd maxiuoes fherdadfe feed may range from
zero or trace amoulits to about 95 nole % the preferred concentration
ranges fromabout 5 nole %to 80 nole % zo [0037] In a prefez~~ed

ot o oh 0 hy PN 5 Aulrraithy & pRSlieh ol Kk bR RTR LSRR o
mononer . 251«1{@0@%113 Bﬁﬁgggggffpﬁ)Msnnhh@iﬂﬁ@apatfﬁﬁ%m& OIXiA-EPED '12@{&99 in

the olefins to the nu carbon atons originating in carbo noxi de is

preferably #H} ddddBiecabolefindCOlkopotlmearderpredffesiallon-puretbeds; aiy@anof fi ~om
about 90:1 to about 1:1, and still nore preferably from about 95;1 to about
;1. Vv O olfinec DX texpolporr dedvrd fpnimn-posofectine gl yhemondingaie

i ti -1 I havi t ot al . f

1000 car bonCarmeineligy SRR aeo sy i MBteRshe 1 GepBRIRE (&) 1 rom
about 60, togl%fe@%ngﬁ% .cﬁeﬁ%é'%ﬁlikéﬂgy pOS kR b ARY ] ﬁf&ngm%kfx&d higgradi cal
polynerlzat on‘to or Its non-11 nea opol yners, the resu tlng non-11 near

copol yner s fieyectad wkeaehas aoheirg eebdasorhgiisey andnakderr soaipidng Ghetaisal | y
speaki ng, the branches of the polyners (also referred to as "branchi ness")
are measur eghdy sé@ndsieed coompriving Rurban geertoide ad vihefan whesi said polgnfiexc Ac) 3
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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 Iineér 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




| 0 1000 carbon atons are neasured at about 11.3 ppm the nunber of C3 are
measured at about 14.7 ppm and the nunber of C4 branches are neasured at
about 14.¢0oRBM41k0040] The degree of branchi ness of the cqprglydgroghai ns
and the nunber of is nmononer units originating in the nonomers wth

pol yneri zabl e carbon-carbon unsaturation._rel ative to the nunber of carbon
atons originating in carbon nonoxide will both, at least in part, determ ne
the reb parity of the polyner chains and thereby al so sone of the

properties of_t copal viner., for.exampl.e the c tallinity and solubility.
e’ pol yner egripupeh S+l Sl Fu Bl Fos: DEnflRRERomBl R ol

par af fi n-sol . as paraffin insoluble species. The term "paraffin"
as used herer#fr%&l?lsegzhéf[l%{?{rﬂial, i so, or straight chain al kane. [0041] Thus the
CO- cont ai ni ng pol yner conpositions described herein are prepared using well
known free radical polynerization techniques. Because the 2s polyners
herein are H0@HYr ed Abyethoslefor Auirtetingal svacezanipising applyinesudaid sgrfaon

| i near copolyn%rs may al so. be gharacterized as. hei ng non-al ternati ng.
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vinyl acetabgre fb%gs;v'uggm lsxéegﬁlltg@tl eﬂaé;a&ﬂg@? dEReELhm h@g-g»r%lle fdegghayld be

appreci ated by those t synthetic cant's’ prepared

f TOm man- magke) Hase-isicacke)-Dateepolnifedy andohigrbathestsfigiduwasreani ist her ef ore
wel | defined properties that can be tailored to specific applications.
M neral oil stigsedsiomkbe goonn eensittng othéied radically pepamerdzablomingl ude oi |l and

i o ey PEIRRR 38 seRguiee kel ExhACGandranTy T dSed PamPRo & Bivior
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stability. € engines are re 0 Save 'wei g and

fuel, they GgRréth vm&h@ﬁdﬁa@[‘jﬁﬁéxaﬁsgﬁ?ﬁn@(l@i)tth@raﬁ{(ﬁfrﬁ of @8 oML BnbEEIRU! Y
stable oil. Because |ubricants nmade from Synthetic base stocks have

excel | ent ozlafat ¢carebinedtinahid-sorspaite feed H lesytran droagquabtca®3%6 tyd vdrdeigood

viscosity indices_over a W de range of tenperatures, they offer better

| ubri cat i onsaA@Igfansan said fyddeed apmprising Qlafias agg sofeqteds Fogn thagigspi zat i on

| oss betvaeen oil changes. The pa rs, of, thednstant.invention are

w1 2ab o ponSuin oE BeRe L B el AR AR WD g o1
conpositi on%%%bfpe formed fromthe polynmers described herein in conjunc 20
tion with additives comonly used in the art. Such a conposition may

utilize only the polyner as tile basestock, or may utilize it n conjunction
with other comonly used basestoclcs, such as mneral oil, synthetic PAO

ester, wax [003fkr ategmetbed doristprar hrgdhe ezong jernvoeaotentisd of amdoesss nd

refined basestocks or m xtures thereof. I.n.suc sitions, the polyner

Wil be present o ot BoSssp MHE PuinptBirsa rSA e ecieola toighe Lot | ng

oi | conposi ii.on. i Leati RS i

Cypi cal Ty oS colEllaind tohlue SILAR, sRANGHOT ey AHEL nPRMMAEL h-pitinol,
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 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 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



V4'0 02/0GIIf - 1S PCT/L SOL/207-tG [0044] The pol yners descri bed herein
are al so useful for inproving the ozone form ng potential of a process

fluid compig @ads@f polynmer and a first fluids. By utilizi ngth&psEant
polyners as the polynmer in the process fluid, the resulting fluids ozone

formng potential is at |east 10%I|ess thagp.that of the first fluid. 5 This
is very beneficial environnentally. [ao4s] Various neasurenents of
reactivity with respect to ozone formation are known. For instance
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Cal i fornia %ﬁoﬁﬁ%ﬁﬂaﬁﬁﬁl BRALL i dedR e GRRSHF e PIOSHE honRRAE Fiad ifsxes%u bgr oup
Meeting, Sacramento, CA (Cctober 17, 1995). Another way to neasure the

reactivity dhamoc h@lmaldal%l%l arowheroq satliobetinssintypidiSirsidead ddmpssingi que
devel oped by Dr. Carter {supra% at the Center for Environnental Research

and Techfol Gdi nqscen-p')elecwd @Hs heygr@ﬂp eanslstmg\pﬁ learpnd pringbed ThetocERT

t echni ques rgi gigf}} ﬁncre gl ﬁact ities", the incremental anount of
ozone that i a%? SHIHAR Wlﬁ TEHE is added to an al ready poll uted

at nosphere. A list of conpounds and thel r Maxi mum | ncrenental Reactivity ?0
{MR) values is available on the Internet at http://

hel i um ucr . ggezticar pemetioddRx ifibidving @bk cdstarlsd196Rdypropettled|o?s C

derivatives include, for exanple nitrocellulosic and cel'l'ulosic esters. 25
[ U047] The snbvent-borna ot imgt dvenp abédar comgrisimgtapoliybtionviand anmmpaowrid i ng
exanpl es. ~ 40 W2/fi(~~I11 PCT/USUL/ 207~G - 19E~|A~4PLES Exanpl.e 1:

Synt hesil§ ofelseteg fé%@-i&@gﬁijﬁ@%%stmﬁ Qs radled, pe Y[e@@mp%@v@mmmnu lg

P tat adi c PRy %ﬁvﬁéﬁ% O B AT S AR SAS g
aut ocl ave r‘ﬁﬁ (Rfen‘i@ﬁ c% Wﬂth E%QSEIH 9kétoné aBﬁﬁi?l@&oﬁ@geIQct@del&ﬁ a

75% sol ution - but yl erox plval tein nera t-Butyl to

per oxypi val &teeoﬂwp condBtihgwt ihanbnllifear,glaraf@-solubleblefiM@@rRDPORNSEL UL) ON,
Swern, Organic Peroxides, John ZViley and Sons, 1970, Vol. |, pp. 82, 87}.
The react or au&easlnwawé@ﬁraﬁd)pgp@léfmmd@ﬁvg@ﬂﬁmwdnmmcé@@h ifthan plefot-or was

15 bl & o CEEPbhPaaier det 7o T 0By Arseng ) ROes-Uasaht Ok nan 8l 3
Ls ol e %.1,6,000 03 0.1y ek SHEEL AL w@gmrg'g@aea@ QA WL bFoudt 171 NG

and the press WAs ‘Mai ntarne hour he reac or was wed to
cool to roopyidRAS &f He rataliepoinasrigeie oasl mhatdnerkhadhananes Wsesenoved

on a rotary
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

Cy 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.




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 1Wipo-amiis~ due to carbonyl group, indicating incorgefati2n.f
carbon nonoxide in the product. The 1'C NVR of the product indicated that

t he pol yner had 5.1% CO i ncorporation andia-non-1linear (branched)

pol yet hyl ene structure, as indicated by a broad multiplet 2s in the 13C NWVR
for the alkyl region at 9-48 ppmand a nultiplet at 206-218 for the CO
resonance. T, [ e product indicated a Mh of 320 and a Mwv of 420.

WO 02/ 06. 11 ~— Synt hesi s of ethyl ene-CO 1-octene tel polyners

PCT/ US01/ 207-t G [ oa51] CO containing polynmers using a dilute IVICS as
co-feed with 1-octene was synthesized according to free-radical

pol yneri zat i [@@28pchiihguastaasinfvehtionselates f@Ub2bf twe-aftetnaniagi cléfih on
conditions were simlar to those set forth in Exanple 1. A 300 nl autoclave
react or was CRaequainiig holyBmr ronmpssidns-chtectine agadadhive addiiveswdd)ut i on

of t-butyl perqgxypivalgte.in mneral spirits. .20 -oct ene s added in

t he react5or.§ulia%~ ‘éé’?stag%‘e%% tg‘%&Péﬂ“%ﬁ@‘%@ﬁé’é’dJW H}}Tﬁe WPHGALE PSP EP ogen.
The reactor S e ri ' : ) re.( I 5.4 nmole %
carbon rmonoXide %ﬂnht%ﬁg%;y cgéﬁ%g#o%?v&il?%éi%@?ﬁ%{déﬁ/} ﬁ;lgggg}e?%ﬂ?fG nol e %
and net hane @khyshsibds Jd their1R8pAhtitn aldCorh/ITRSS RASHE. WaIP tHAlSREds9ar§6C
while stirring ‘and the pressure was naintained for 24 hours. The reattor
was al | owed it ¢hatalot polyinéOidebcriteniden amuireeusaklad thabasdpolyheer dggiceldpuséded.
The hexane and unreacted octane was renoved on a rotary evaporator to
obtain the 209r@3%fﬂ1}ﬁ®@1ﬁ$ﬂ{6-[0053] The product u~a.s characterized by IR,

NVR and GPC. The FTIR spectl mm of the product showed a very strong peak at
1715 cm!® due to car bonyl 20 group, indicating incorporation of carbon

em'd gro ncorporat | |
v of 1010, 0B e A R by T A& A e e«

2s 10054] Cehe prougy dunsisting oftvE) & neailivgad phivhfiinesdViSlcasie fin-C@edpulyinferyi ny!
acetate vas synthesized actor ding to fr ee-radical polynerization
t echni ques af 4 obhdinsar olefiur-CCoeymtymecle2yedTrmusDEpPRE7 fe6ds; iii) an
olefin-CO-X terpolymer derived from non-pure feeds; and iv) a non-linear
15 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

Cn to C3q 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.



[ 0055] The pol ynerization conditions were simlar to those set forth in
Exanple 1. A 300 ml autoclave reactor was charged with 150 nL pure

~a- hexanewandnfs16 9 of a 75% sol ution of t-butyl peroxypi vai®ihivgi neral
spirits. 2 g vinyl acetate was added in the reactor. The reactor was seal ed

and purged wwth s purified nitrogen. The. fpactor was then pressurized with
the MCS m xture {ethylene 5.4 nole % carbon nonoxide |.3 nole % carbon
dioxide 7.4 nole % hydrogen 4.6 nole % and nethane 81.3 nol e % to 700

beas it ai Ao B KoL A PG ILL bt B B Wi oy °

tenper at ur e Aaeh{Wased BEthd LcHBRTRT $d B8k o g}&% ﬂé@é%% Hﬁ'&eet%%t 9?30“ ane
was renoved on a rotary evaporator to obtalh the 2. product 0056]

The product ase-asmbhadadicdinaagt dfolefRn 1mwarﬁﬂ@htfaﬂ6,v1ﬂli®o 18 shiNRirobr ¢
product indicated that the pol had 9 mole % CO, 56 nole % et hyl ene IS
and 35 nol etodfimgle %ce%@dléonﬁ%bmﬁlfefﬁhécpnmwﬂmb g COd¢arries >eDMmadé 730

B e L i R e
e Oy, A PRSI B 18k an

pol ymer i zat k@khfeond) feb@1S cWRiath éth@t E@ﬁlpbﬁefﬁt@o%l %ﬁ&n E&r Wlnlé”'thg%'u@(a”p' e 1.
A 300 ml autoclave reactor was charged wth re ~z-hexane and 0.6 g

of a 75% sobldfimo fedd mdyuby b ppes feexdp]f\xaﬂxﬁtxaon@mmmmc&tdmglcrleﬁxss the gneo
vinyl ester (ExxarT~'i Neo- 1021 was added in the reactor. The reactor was
seal ed and fredmgE@oOWRTisCpeirt @seﬁg@ﬁéﬁww ) Thenyliieeampenaid synthesis gas

ot e o4 1ear oCS LA e SoR ek T o e Dy haib o e SIS S 4R & 06
hydrogen 4. t@%ln@t@rv{%ﬂ? &%%@%l@ﬂn ?tagﬁe) Embhokfie’ Bgdﬁ?ﬁﬁh%ﬂ?gn gﬁ?@ﬁé ature

was raised IWI ng and t pressure’v ar ne 24

hours. The r&@@é@razi@@ptﬁﬂa@wetﬂew@ pdraffi@NT #S0Riey aleUfi@t td Mspliflen

depressurized. The hexane and unreacted neo vinyl ester was 5 renoved
initially omgolefinamlleonpandl;do (bgr[deﬁmﬁem dienes:ulfehe QIO f@mtst{eanus nbo obt ain
the I .9 g of product., [0059] The 1 of, the prod i ndi cat ed t hat
the pol ymer PHERM @%ﬂéc@@poasnwt E&%ﬁ@/lﬂﬁﬂpwal capiarl vp He80vi ny|

I f d d d | f
1450 ankt & W51 SEbETeRID %'b%gﬁﬁﬁq‘gs. 0t "oyl ene- 00 vi myl Neor 10

ester terpolyn lers [0060] CO containing polyners using a dilute MCS as
co-feed with neo vinyl 1 s ester (ExtarTM Neo-10) was synt hesi zed accor
ding to frepafli calOdotdsmtilizable 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 form 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.



Lion tecllrliques as follows: [00Gl] The polynerization conditions were
simlar to those set forth in Exanple 1. A 300 ml autocl ave reactor was
char ged wibhnbefelnl pure sa-hexane 20 and 0.6 g of a 75%pgqludol2m49f
t-butyl peroxypivalate in mneral spirits. 2 g neo vinyl ester (ExxarTl 'z
Neo-1 O ~~.~as added in the reactor. ThelBeactor was seal ed and purged
~ith purified nitrogen. The reactor was then pressurized with the MCS

m xture (ethylene 5.4 nole % carbon nonoxide 1.3 nole % carbon dioxide

7.4 mole % %r MBIt 169?—%@%%@?}1?%%@93 fr;é)h ﬁaﬁﬁﬁge ek A 2281 PS 9 The

tenperature S ral se stirring an pressure-was

mai nt ai ned for %ﬁoﬁl@l‘lﬁ§not€ﬁ@héﬁﬂﬁ"ﬁﬁﬁgwﬂ§c@ﬂ)élﬁ)‘lﬁ‘ﬂ a&%eﬁ%oidemea%ﬂ] non-
tenperature and was then depressurized. The hexane and untreacted neo vinyl

ester was renovedrd fdcdsglit s 1meaE toalsar chuvemorfieds. Bodexdaplepondlgeel r ohl -
apparatus to obtain the product. , ~T4'0 1)2/Oul G -23 PCT/US01/ 2U7~G
[0062] The 1' C KPWiddosyigie gsiudlticomprapriatyegas wailetthe ogwiryeed iSrapue. 9 nol e

00, 55.6_nole % et hyl 6. 4.1l e %. i pyl_est T=~ Neo 10).
The GPC 81 the. BRBSE A B4TR8 T30 R QRO 9 A Req RN RL G LSBT otanpl o

G Synthesis of - [ Q. -l VE, tor
was charged wt Rg%l)% 2‘1:11%%%?%&52 egi@r? lg%ggglpgﬁgﬁg% OEau d}g%lé%lﬁu% }gar%léo
t-butyl peroxypinai@ile vlaﬁeﬂbileT?ﬁ)icépmroﬂécfEl-larl_@eighis-\@ml%lﬁ'; Wesapseledabsutt he
reactor. The reactor was seal ed and purged with to purified nitrogen. The
react or was t hetespiless b 09edmaere by pdaltyoabtdn 200itg.abTiie3 @,869He fat prefewad

rai sed to 66C Evhile, stirring and the pressure was naintai ned for 24 hours.
The react or V\/aseléllbloémﬁmtglec%]@%ntléeF dH% enper ature and wa. s t hen

depr ess%ri zed. The hexane and unreacted octane was renoved on a rotary
evaporat%r to obtain the | .3 8 g of product. 15 [0064] The FTIR spectrum

of the prod ugi . Ah%@ﬁnemveoy;@édp%?ﬁw@@h&eak id4lfrck ﬁﬂicaﬂgtf%rl%@eﬁ%mny'

group, indicating Incorporation of” carbon nonoxide int uct. The '3C
NMR of the produgilyl nnslicgaéred that the polymer had ?7 nole % CO and 73 nol e
% 1-octene. The GPC of the product indicated a WMn of zo 965 and a | Vlw of |
| 75. Exanple 7: Synthesis of ethylene-CO al pha-olef n terpolynmers using

syngas [ 006 00- L. aut ogl ave i neer. s reactor was charged with 150
m. pure z5 ihg{ﬁﬁ@l%ﬂf .edlfﬁémﬂs g%@oﬁ'?ﬁti on of t-butyl peroxypivalate
inm nerlgl spirits. The reactor was sealed and purged with purified
nitrogen. The reactor was then pressur ized wth an ethyl ene and syngas

m xture (etfpg2ene; I¢ahbed beoampredatcair veeasiillcd 3n tHdart HegRRStdrel ) . Then
5.9 g of 1-butene was added, the tenperature was raised to 66C while
stirring, atwrpdipmeressusal 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]  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



WO 02/0G! Il -2~ PCT/USOL/ 207-4C mai ntai ned for 24 hours. The reactor was
allowed to cool to roomtenperature and then depressurized. The hexane was

renmoved owoazheiigry evaporator leaving 7.0 g of the produgior ol 9861 The
| R spectrum of the product showed a very strong peak at 1711 clri 1 due to

t he carbonyl group. Thus, CO has been incpti=porated in the pl'Al |l C. The
NN1R of the product suggested that the polynmer had 29. 6% CO i ncorporation.
The NMR spect1l1lm of the terpolyner suggested that it has 1 Ol branches

ont 1ol expdtrugdes oy Ensiredicd! BMaPE A ke ol i BB at fon © °
I ndi cates thatyb s‘h%he?cﬁ?ggjﬁ itPAtBRCRL AR BY 2¥1€%Pl¢|t im{lfegin@oaﬂﬁll L&ikiBs such S ¢

i ncor poration |n yner. The GPC ates a

and Mv of 1QBRripakyisityl paexidardadiacthyl- 215:dﬁaltMeylﬂohtyll I(Esxﬁfmhﬁw

Synt hesi s of ettﬁ@?,ene CO- al pha-ol ef n tel pol ymers usi nglfesyngas [0067] A
300- nL aut o@ﬂl@um}drp@iméﬁ,@cybla@mrde\mgclmhatqy@drmw hsdropergpide f z- hexane

and 0.64 g of a 75% tion of t-but rox alate in mneral spirits.
The reacfor t%@%@swigwéﬁweﬁ% dCW?IKe Bﬁ&.opr: 163 QYRFTONAES Pedbtor 20

was then pr 480 t ar bon
nonoxi de: hy@?ﬁg‘bﬂﬁgo’%‘ﬁ%& %Xg E%f i vé"la&)dteﬁyfﬁgabwld}%&g{(ﬁg @E"y %}ﬁ%
added, the %ﬁg}l%@%ﬂﬁ)aw&lnﬂadoﬁ%tﬁﬁs 86&h \A@bi@bﬁsusbbm?%mﬁﬂ@ tEhEe PABSAUT €
was nai ntai ned for 24 hours. The reactor was al |l owed cool to room
t enper at ur e ighdiosasvitthan ap}a@pemwhalf btk affifeectimx enepasaisiresenmygmd @oma rot ary
evaporator, 2s |eaving 30 of the product. [0068] The IR spectrumof the

product s hoﬂb@UTaDQ?@rt@ %Iquéﬁ Bearn be Uiﬂ 10§ thgse] by perceyeivedatsompichgr oup.
Thus, CO haﬁ ?‘ﬁgl 0~ ﬁi@% in t roduc he NI\/R of the product
suggest 81 t A&t 2 bt% DY, r]r?c}BF’ red- 1~ 0 0211)(-116 -25
PCT/ L' SOL1/ 207- L6 Li on. The NVR spect| -um of the terpol ynmer suggested that
it has 72. S branches per 1000 carbons versus 65.5 branches per 1Q00

carbons obt pagBq | SwhcRRHE ahd expiglorseR usifiio foriag m@mohﬁﬂﬁm{tger nononer .
Thi s observation indicates that increased branching may result from

al pha- ol ef i polymoers porder capolymetizetipoLgnditions atleeny@PSuods mhgingrfoclnctbout

di cat ed vh of 500 I st dard THF I t
IE;]alrr;?eGQ aéﬂ)r’ﬁ@ %b@lﬂts%& @ﬁ)ﬁ@ﬁ%ﬂ%&yé@w 5& @?%tf&%éﬁé?@%éséwm?&,XSQS)
10 [ 00&9] Ap300; Pudoos' %%t SDH00GRle, préRAHY RIRIbSHAIAFD Mol sl "

pur e
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.



~2- 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
react or was oblagenopressurized with an ethyl ene and syngas {petrfhwoeneugar bon
rnonoxi de: hydrogen 70:15: 15, respectively) mxhire. Then 10.8 g of 2-butene
I's was added, the tenperature was raised.{9.66C while stirring, and the
pressure was nmaintai ned for 24 hours. The reactor was allowed to cool to
roomtenperature and then depressurized. The hexane was renoved on a rotary

evapor at or, ing. 6.7 g.of the product. 20.[.0070] ,The IR spectrum of the
pr oduct shovlhﬁg‘gI veiﬁeﬁﬁm% aﬁf@’é‘gg mplegylar T"C&Q}t%l%h)eofglet ‘i‘ﬂf%ifé‘fnﬁﬁnyl
group. Thus A LN I f the

pr oduct sug&%@%’gﬁﬁ Hgtfc %{3 hdgﬂggWﬁ{e@%ﬁgﬁéﬂf@%n%éﬁg%g@%@%ﬂ% ﬁl‘me NVR
spect rum of sphsd 9{@@}-Wrab§ygm§@gbdlﬁgg gdp. has 93.2 branches per 1000
carbons versu$ 65.5 branches per 1000 carbons obtained in a control 2s
experinment w thout 2-butene ternononer. This observation indicates that

i ncreased branching may result from al pha-olefin incorporation in the

pol yner . SThé0@3 of Beeruisgrthel instant daygutoacrapions dreegedicahpolymesfzationdo

(pol ystyr eng st andards, THF sPI ve‘nt)l. %%0002/‘86 11G -2G PCT/ USI | IﬁéO?- 1G
[0071] The m@sm&- SHh0Ra e S, 0y TEUHEHE PR CADGPRHE M BBV ¥ Rer s of
t he instant q ‘ 1 k:ng i nexpensi ve non-pure feeds. Exanple
10- Synt hesi gh%}é‘é{e}:ﬁ%‘%ﬁeﬁ%g{_& ?/‘Fﬁﬁ%ﬁeg@?@me ter~olymer s [0072] A 300-nL

aut ocl ave engineer's reactor was charged with 150 nlL pure n-hexane, 0.507
g of t-butyl peroxide and 5 g of inhibitor renoved vinyl acetate. The
react or was [6@3d]ed Bhel fipargdidably pblyoeriabéalvimyl nogemerT heyr Bastlectedas t hen
pressurized with ethylene and carbon nonoxi de (80:20) m xture, The to

t enper atitir efigar oreliediag (prsfapbly Gaitp &30 olefinpgsuchmng prelylpnedaiens, was

mai ntai ned at 700 psig for 24 hours, The reactor was allowed to cool to
room t enper atantenea doctedens sty red. andestase vadvatenmswsadh as ionmethylstyaene,
evaporator, |eaving 10.38 g of the product. is [00731] The I R spectrum of
the product Pshethetslyiesectsidayoctbelsne wnyhdderidpdinyliapctate, isobdyl sinyhe

d h i | V.. Th CO d vi.nyl h b
ncor por at ot BRESHY GHl et Y il snat i bl meRER bR p ol Y rer
had 22. 4% CRARML G ol MeDWInRABIRIIE, BEOIARNAL] Riviatlias NER RIpauHOgest ed

¥
that there ar ranc 1000 e product 2o indidated a M of

390 and;Mv giicoB4R) allpbtiyleyidensll@taasthas, dsix ik tixotofand sinlier MhsgRd.ty i ndex
(VI') of the product was 97 (viscosity |32.26 ¢S at |00C and 423 9.3 8 cS at
40C) suggesWhilp theatiny heoppmgu conesntrabiends dec feedanay rangstiiemiygse ostreek. 2s
Exanple 11: an%%ggltrsl?tgla 01(?1{2 o8 tn?c}llle%g,et_hg%'gilepl)é!i c%ﬁgén%%a iotnertaﬁ gsl #0m 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.



usi ng syngas feed (0074] A 300-nL autoclave engi neer's reactor was charged
with 140 nL pure fa-hexane and 0.64l g of t-butyl peroxide. The reactor was
seal ed angopgrged ~' 4' O 02/ 0G 11G -27 PCT/ US111/207-1G wdhugurifded
nitrogen. The reactor was then pressurized with ethyl ene carbon nonoxide
and hydrogen (70:15:15) m xture. The tenpé¢sature was raised to | 20C while
stirring and 2 g inhibitor renoved vinyl acetate was then added via
stainless steal addition vessel. The pressure was maintained at 700 prig

for 24,5 Noyasor Ta SRt At ¥ahe bl GURR 42 p5A0hndi0 pBRAL S TREr R and

depressuri z xaneé renov using a ro eva 6 g

of the prodyfimpd,AFiahndia ]}Jéﬁ 19P8 IR AbndshenPmedush eaved tb a¥sucasdony!
peaks at 1736 and 1713 cm 1 due to the ester and ketone groups

respect i vel yforhelgmeSQe pfrdnilabouit 6Pl toabetad €0)h d3cdaeentlioniasrano irteptionn t he
product. NWVR of the product suggested that the polymer had 20% CO and 7 %
vi nyl acet atemplagsfigertaticahpolymecrigeRonlte down digewnelineas sopohwness ahe 135. 7
branches / 1.00(10. GPC of the gﬂOdLlCt Yi-|€ﬂdi gat d a M af >]£)140 and Mv of 2040
(pol yst yPendcSHERGACRlnepeORBINRGHE MayHE0 DF SARGCI)IZeAdS-PSINE JORT ¢ he

product was i .SCAsi 1. LS I %t
suggesting pa}i%?n%t%é' Eﬁ%ﬂ&%?ﬂl;gg%ﬁ%g"’l}g%@%ﬁ%&%%@?@%ﬁ@%?B(L)f(e:ﬁg&: %076]
The sol ubi | igsy'bPafcRIRENSark Qhcdsardd 8§ Plititios IRES dRt@ohibrddsed and the
results are shown in Figures |-4 respectively. 20 Exanpl eFeed CO H-a-O efin
(g)Yield (gunivg 2CEERAA M EFaxMibin apedte/he number of C; branches per 1000

carbon atoms are measured at about 20.1 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 C4 branches are measured at

about 14.2 ppm.

[0040]  The degree of branchiness of the copolymer chains and the number of
1S 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 to the resulting non-

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



(100C) A (1)50: 501- but ene0. 9818. 83153- B70/ 15/ | 5- 4. 319. 35901100171. 8C
(1)70/15/151-butene7.029. 6500100010l DECO so/ 20- 6. 9125. 935075096 (1) t-butyl
per oxypi wgbabm@s4§. 48G, 66 C, 700 prig, 150 m, hexane, 2¢hH/uso/M7%

U2/ UG-1G _7g CLAI M5 PCT/USI) 1/2U7-4G 1. An adhesive conposition conprising
a base polyner, a tackifier and a wax, th&7inprovenent conprising utilizing
a polyner selected fromthe group consisting of: i} a non-Ilinear,

par af fi n-sol ubl e ol efi n- CO copol yner; ii) a non-linear ol efin-CO copol yner

derived fro - pug e f oyl | nr GOX derpal yier derjved fi~om
non-pure f e«IIQQ, ﬁandfrlF\a/]p?%%?lfg H-ﬁllﬁ%oe@&e%%é P %ﬁ&;@o‘f@ﬁﬁg% Xgeﬁ’aerﬁig )?hﬁ'ﬁ@jse' t]ﬁlen

eof and whergiheX préfetRURGHISSHi RN thE 9id)l nHIEATE Issfel ftheebasli cal |y
pol ymer i zablae g}eﬁﬂ r?on(lc)lners e{ngﬂrﬁ xtu;rgls1 therngof iSo gﬁﬁ‘ Iélrﬁelle%iglﬁﬂon- pure
feed conpri sessiglihg b$ tiflmedetianpringl agtatbaidonsinghekter satangtuteatiesofpri si ng
car bon nonoxi de and ~.vherein when said polynmer is (ii) and (iii) the
anount of carbon nonoxide and olefin conbined in said non-pure feed is |ess

o S R e BB UL Ry ST b R BRI
(9,5 0 oL AR AL oL ASHAET s AP BAT oS o

i's sel ect edgfifodd g !‘tl%i’@fcﬁ@%él?ﬂ&ﬂi&gedﬁlﬁfopiey)tieﬁ Aol ReRilorfPioadkbisol ubl e
ol ef n-CO copolyner; ii) a non-linear olefin 20 CO copol yner derived from

non- pur e feegplicdtidns. BMinetadbilrbaSOsdocker potheratherdemidy ert preparadofepuiadé eeds;
and iv) a non-linear CO X te_rgol ymer; and m xtures thereof and wherein X is
sel ect ed fr 6thandeargcouplesnyrsrenel paturalleoqcaniinghy Jroseriansr Thasraater ny|

nononers and I xt yr tgereof1 nd, wherejn a non-pure feed conprises a first
feed comtpri Epifauaﬁéﬁg% ghﬁylglg"é% B LDE! n’ﬁ?ﬁﬂgﬁ Ay 56n nonoxi de and
wh 0 wh . | ) o d
and ol of 1 cBea HHaRR, FEEexhpld, shodfllbrdan A T

wher ei n sai AsQh®dmBbilé Bngiicd afd fetfuct®adsieoasd i weight ehdl lfﬁelg'vlm%?f?rﬁh%@t ed
fromthe group consisting of |inear and branched to C3p ol efins,

di ol ef i ns ahighei mopesturhe ardtherefore need ARt @ therh@tly-s2tble BAT/RISBLAL207~G 3. A

met hod of ipproving the hot nelt agdhesive characteyristigs of
CO 11p051t 10b1icenisgrpds fr@nbﬁﬁémllaﬁw gaseastf)@@mvrséa@e el %Iveét%ﬁml%rer

selected fr 1 o St ) fo i L J =] | ar., - n»sol ubl e
ol efi n- ﬁ%@’l@fﬁ%"%?‘f ‘g&%ﬂéﬁ&’ ?ﬁ%%lp O%:v%a%cl%ﬁlk}tgdé%éﬁoé‘{fﬁérwggeﬁé%% Ofr om

non- pur e fe&%@jerhﬂu@s, @ﬁ\aégbﬁ&f PettdP bl @Atiodl MESerABE Ioneer HF AmineraaIre eeds
; and iv) a non-linear X tel ~olymer; and xtures "t hereof and wherein X
i s sel ect edicks oihviaberigaiden poss deswedn oif chindeseeThadoyahdry ofohyhstant abl e
vinyl nononers and m ?~rtures thereof and wherein a non-pure feed conprises
a first feedivephipr peg wilizabde imsudnbaicaris apdhg basgstoskphiaiosga dehrisehing

T O MR R P RALAR L B BB, o
ol'eri nsttar SOTHRGRL S S FLIAE AR Pty PGSR M hed 2
to C3p ol efarly thépolyehémns thobapestdek, @8 nidyeuitdldde it n 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.



la 4. A fornulated lubricating oil conposition conprising additives and a
basestock, the inprovenent conprising utilizing as said basestock a pol yner
sel ect ed Wopamokhg group group consisting of i) a non-Ilinegigr/usoi/zo746

par af fi nsol ubl e ol efi n-CO copolyner; ii) a non-linear ol efin-CO copol yner
derived fromnon-pure feeds; iii) an ol efj$:CO X terpolyner derived from
non-pure 20 feeds ; and iv} a non-linear CO X tel polyl ner; and m xtures

t hereof and wherein X is selected fi~omthe group consisting of free

radi cal ly pai i zghl e vinyl na and m xture er.eof and wherein a
non- pur e+ oV 8Shr 18edolyPisESPRBR BoRht piales bl BS imRuodng abofectced
conpri sing ) ] i : ' LS {4 ) an i)
comrl 1 na SBHRR: ARRRIAE EARIMen Sl NI L AOhYPRE AT AT | )
i's | ess thanpizigeHa) ink@QnPhdbyands ayhies SoIpneaig 1R Blchss flMids #Hcdebilisy feed
conprising olefins are selected fromthe group consisting of |inear and
branched C2 fhadCapomd fefrimsg pdicntiaf isre leasd [ BValens dmntthet ebdthe firsv#@dU2/ OG-1G
-30 PCT/USQOL/ 2U7/~G S. A l.ubricating oil conposition conprising a) a polymner
sel ect ed5f i drhis Fﬁer‘g‘fr’él‘Pﬁeﬁ‘éﬁéP%Ylf@iyﬂléﬂltauy- a non-linear, paraffin-soluble

ol ef n-CO copol yner; ii) a non-linear ol efin-CO copolynmer derived from
non-pure feeds;_iii) an olefin-CO X terpolynmer derived fiom ngn-pure feeds;

= pol.y. .
and iv) a ndtW4Hear Veroxs meapdicpiants obicactyiky witsiespeatéoPzaprifammtionn X is
selected fromihe group.consisting of free radical ol.yneri zabl e vinyl
rononer s and rnyfed FHEREHS Hiltlssshh b REHTu b RRAPTRUHR Bt ¢ o
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1-octene was added in the reactor. The reactor was sealed and purged with

10 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 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-viny! acetate terpolymers
25 [0054] CO containing polymers using a dilute MCS as co-feed with vinyl

acetate was synthesized according to fiee-radical polymerization techniques as

follows:
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[0055] 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
and 0.6 g of a 75% solution of ~butyl peroxypivalate in mineral spirits. 2 g vinyl
acetate was added in the reactor. The reactor was sealed and purged with
5 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 psig. The temperature
was raised to 66°C while stirting and the pressure was maintained for 24 hours.
The reactor was allowed to cool to room temperature and was then

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

evaporator to obtain the 2.5 g of product.

[0056] The product was characterized by IR, NMR and GPC. The B¢ 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 Bxample 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
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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 depressurized. The hexane and unreacted neo vinyl ester was

5 removed initially on a rotary evaporator and then on Kugelrohr apparatus to

obtain the 1.9 g of product.

[0059] The C NMR of the product indicated that the polymer had 4.6 mole
% CO, 48 mole % ethylene and 47.4 mole % neo vinyl ester (Exxar™ Neo-10).
10 The GPC of the product indicated a Mn of 1450 and a Mw of 2100.

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 (Bxxar™ 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
viny! ester (Bxxar™ 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.
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[0063] 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. 10 g
1-octene was added in the reactor. The reactor was sealed and purged with

10  purified nitrogen. The reactor was then pressurized with CO 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 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 carbonyl group, indicating incorporation of carbon monoxide
in the product. The >C NMR of the product indicated that the polymer had 27
mole % CO and 73 mole % I-octene. The GPC of the product indicated a Mn of

20 965 and a Mw of 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
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[0066] The IR spectrum of the product showed a very strong peak at

(o)

1711 em™ due to the carbonyl group. Thus, CO has been incorporated in the
product. The NMR of the product suggested that the polymer had 29.6% CO
incorporation. The NMR spectrum of the terpolymer suggested that it has 101
branches per 1000 carbons versus 65.5 branches per 1000 carbons obtained in a

10 control experiment without the 1-butene termonomer. This observation indicates
that increased branching may result from alpha-olefin incorporation in the
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 sirong 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-
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10 [0069] 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
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 stitring, 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).
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u , &10% & ( hure n-hexane, 0.507 g of #-butyl 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 % vinyl 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 ¢S 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 t-butyl peroxide. The reactor was sealed and purged
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[6075]  The IR spectrum of the product showed two carbonyl peaks at 1736
and 1713 em™ due to the ester and ketone 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 ¢S 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 | o-Olefin | Yield | NMR | GPC| GPC Branches/
CO:Hy ) (g) |%CO| Mn | Mw (100°C)
A (D) 50:50 l-butene | 0.98 | 18.8 | 31 53 -
B 70/15/15 - 43 | 193 | 590 | 1100 171.8
C (1) 70/15/15 | 1-butene | 7.0 | 29.6 | 500 | 1000 101
D ECO - 6.91 | 259 | 350 | 750 96
80/20

() t-butyl peroxypivalate (0.48G), 66 9, 700 psig, 150 mL hexane, 24h.
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1. An adhesive composition comprising a base polymer, a tackifier

and a wax, the improvement comprising utilizing a polymer selected from the
5  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 CO-X
terpolymer; and mixtures thereof and wherein X is selected from the group
consisting of free radically polymerizable vinyl monomers and mixtures thereof

10 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 consisting of linear and branched

15 Coto C3( 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, paratfin-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 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 (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 Cy to C3q

olefins, diolefins and mixtures thereof.
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3. A method of improving the hot melt adhesive characteristics of a
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

5  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 olefins
and a second feed comprising carbon monoxide and wherein when said polymer

10 is (if) 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

Cy to C3q 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 selectled from the group group consisting of: i) a non-linear, paraffin-
soluble olefin-CO copolymer; ii) anon-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 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 Cy to C3( olefins, diolefins and mixtures

thereof.
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iii) an olefin-CO-X terpolymer derived from non-pure feeds; and iv) a non-

5 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
olefins and a second feed comprising carbon monoxide and wherein when said
polymer is (i) and (iii) the amount of carbon monoxide and olefin combined in

10 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 Cszy 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 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
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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-Cjq 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: 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 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 Cj to C3

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.



