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BACKGROUNE ORTHERINVENTION ypi cal ly pol yneri zed and
copol yneri zed by cationic or carbocationic

pol ynerization with Lew s acid catalyst systens known
10808k 0 AssDelvpRsts o&sHDisnsaset Higiosde X (E-L0-3), where X is
third monomer, such as vinyl acetate or methyl methacrylate, are generally made
from ethylene, carbon monoxide ("CO"), and vinyl acetate or methyl
methacrylate feeds. These polymers are prepared using free radical initiators at
high pressures and temperatures. Furthermore, these polymers are random,
which are generally difficult to make using organometallic catalysts. The
E-CO-X polymers formed from free radical polymerization are useful as

polyvinyl chloride ("PVC") modifiers and degradable films.

[0003]  Geminally disubstituted olefin monomers, such as isobutylene, are
known not to be readily polymerizable by free radical polymerization
mechanisms. Instead, such disubstituted a-olefins are typically polymerized and
copolymerized by cationic or carbocationic polymerization with Lewis acid

catalyst systems known to initiate the formation of carbocations.



[0004] PVC is one of the nobst econom c, versatile and
useful commodity polyners for a wide variety of
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500) monomeric esters. One of the problems with low molecular weight
plasticizers is their tendency to volatilize during the various processing steps in
manufacturing flexible PVC articles. Volatilization losses in end uses can be
even greater. Also, plasticizers leave by volatilization, migration, and
extraction. Plasticizers can migrate into other materials, such as other PVC,
polystyrene, acrylics and ABS, or even some nitrocellulose based paint finishes.
It is desirable to have products with lower volatility, less migration and more

extraction resistance. Using high molecular weight polymers minimizes the

volatility problems.
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pol yners. These pol yners may 3 be used as effective
pl asticizers in polyvinyl chloride conpositions.
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[0009] Inyetanother embodiment, the invention is a polymerization method
comprising reacting a geminally disubstituted olefin feed, a carbon monoxide
feed and an ethylene feed under free radical polymerization conditions to form a

geminally disubstituted olefin-carbon monoxide-ethylene polymer.

[0010] Instill another embodiment, the invention is a polymerization method
comprising reacting a geminally disubstituted olefin feed, a carbon monoxide
feed, an ethylene feed and a feed containing monomer X under free radical

polymerization conditions to form a geminally disubstituted olefin-carbon



nonoxi de- et hyl ene- X pol yner, wherein nononer X is a

free radical polynerizable nononer. [0011] Anot her
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[0013]  These and other features, aspects and advantages of the present
invention will become better understood with regard to the following description

and appended claims.
BRIEF DESCRIPTION OF THE DRAWINGS

[0014]  Figure 1 shows the decrease in the Tg of PVC upon addition of

various levels of the isobutylene/CO/ethylene polymers.
DETAILED DESCRIPTION OF THE INVENTION

[0015] In one embodiment, the invention is a composition comprising a

geminally disubstituted olefin-carbon monoxide-ethylene polymer. It should be



nmononer source. [0016] The term "gem nally

di substituted ol efins" useful in accordance with the
WO pwernzdsen i ncl ude essentially any ol ef i n havi PQI/UR®03/022383

generic formula: R1=R2(R3)(P4) where RLis CH2, R2 is

C, and R3 and R4 are, independently, essentially

hydrocar byl groups containing at |east one carbon atom
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branched or cyclic, substituted or unsubsti.tuted
adeputing4e bt,%|brga%wgnm\nfr?gmpmqle%le%e@n fiogn atlegsfone

preferable 30 or |Iess carbon atons, and optionally R3
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Thus, the termgem nally disubstituted ol efins

i ncl udes both nononers, such as isobutylene, and
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Though R3 and R4 are to be essentially hydraqcarhbyl,
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N, P, Si, halogen, etc.) is contenplated where such
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react i ons&%g(kﬁgﬁf‘ al Iy disubstituted ol efins

specifically include isobutylene, 3
-trimethylsilyl-2-nethyl- 1 -propene, 2-nethyl-1

whbtet Rpés CPL, Reisty) and R; pedRemee, indepgngently, essenfiallie,
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S PRI s it T
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atoms (such as O, S, N, P, Si, halogen, etc.) is contemplated where such are
sufficiently far removed from the double bond so as not to interfere with the
polymerization reactions. The geminally disubstituted olefins specifically
include isobutylene, 3-trimethylsilyl-2-methyl-1-propene, 2-methyl-1-butene, 2-
methyl-1-pentene, 2-ethyl-1-pentene, 2-methyl-1-hexene, 2-methyl-1-heptene, 6-
dimethylamino-2-methyl-1-hexene, a-methylstyrene and the like as

representative compounds.

[0017]  In another embodiment, the invention is a composition comprising a
geminally disubstituted olefin-carbon monoxide-ethylene-X polymer, wherein-
monomer X is a free radical polymerizable monomer or mixture of monomers.

Monomer X is selected from the group consisting of C3 to C3( alpha-olefins; C3



di carboxylic acids of 3-20 carbon atons, such as
acrylic acid and nethacrylic acid; esters of such
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n-butyl acrylate, methylacrylate and nethyl
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embodiment, the polymer of the invention comprises 1-40 mole % of the
geminally disubstituted olefin, 3-40 mole % of carbon monoxide, and 5-80 mole

% of ethylene.

[0019] In a further embodiment, the invention provides a polymerization
method for reacting a geminally disubstituted olefin feed, a carbon monoxide
feed and an ethylene feed under free radical polymerization conditions to form a
geminally disubstituted olefin-carbon monoxide-ethylene polymer described
above. While there is no preference as to the source of the geminally

disubstituted feed, carbon monoxide feed and ethylene feed, the present
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100201 I n anot her enbodi ment7-the invention is

directed to a polynerization nethod for reacting a

gem nal ly disubstituted olefin feed, a carbon nonoxide
int@fibn aticpites dns citheripue dralifte addos dilatefesds maydeutieed

under free radical polynerization conditions to form
indhgpolyma¢tizatidngrpeesst ut ed ol ef i n- car bon

nonoxi de- et hyl ene- X pol yner, wherein said nononer X

conprises a free radical polynerizable nononmer or

bt ur | i d toAPEg nidrization

e e St Pt et T

m&holTer kR tinkhageraimallgsiabisttityd atufin feat) 2 carbonmonoxide
Instant invention are raffinate | (Raff-1) %2& .
feedf 4ni ethyteniel fe¢dRand alfeyd canfpingzg nraomer X yadesiee radical

iti I t faoll | t.h
palpmbrieation conaitians te foua s emnally s QERHIARA
dependi t ' he i eads & A
magpride- ey RRe X BofGs fpteh R FEomEE S GRPRSN 4 fréb
raﬁﬁ:én? Bg}}’tﬁ&@i‘ib‘lé 8foaRerdr nBithaes sf iondmerBuisattiseribedaliove.

her 3.5 4.7 [00211 O her m xtures that can_be
Abkﬁﬁh? ths varibas deddsrthatomeyrbe uxed for mavuresiafgneneyst X, the two
ol efi

ns fromfluidized catal ytic cr.ackin " FCG'
thpt opeydspaeintis applieAblag TSI, ML BHDE fES Faffigate T (RaftD and
rafona Ty l(ﬁgﬁ‘.n)"{‘ nﬁy&%af)kgffllrhn%tﬁgﬁfﬁ cbfifpBsition percentages are as
follows, although one skilled in the art knows that such amounts can vary

depending on the source of the feed:

Feed composition Raff-1 Raff-II
wt. % wt. %
1-Butene 34 45
2-butenes 20 25
Isobutylene 25 4
Butanes 17 21
Butadiene 0.5 03
Other 3.5 4.7

[0021] Other mixtures that can be used as a feed for monomer X can come
from light olefins from fluidized catalytic cracking ("FCC"), propylene/C4
olefins, such as n-butenes and isobutylene, and C4 olefin streams from

methanol-to-olefin ("MTO") processes.

[0022]  The polymers prepared in accordance with this invention may be

recovered using conventional methods. For example, filtration or evaporation of



nmet hanol -to-olefin ("MIO') processes. [00221 The

pol yners prepared in accordance with this invention
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exanple, filtration or evapor8ati on of WO 2004/ 020500
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isobutyronitrile. Free radical initiators with an appropriate half-life at reaction
temperatures ranging from about 50°C to about 300°C can be used. Of these, #-
butyl peroxypivalate, +-butylperoxy-2-ethylhexanoate (Trigonox 21™) and -

butyl peroxide are most preferred.

[0024] Typically copolymerization will occur at temperatures ranging from
about 50 to about 300°C and preferably from about 50°C to about 200°C.
Pressures can range from about 100 to about 30,000 psig and preferably from
about 500 psig to about 20,000 psig.



[0024] Typically copolynerization will occur at

tenperatures ranging from about 50 to about 300C and
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can range from about 100 to-3dbout 30,000 psig and

preferably from about 500 psig to about 20,000 psig.
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fc?ﬁfo%ﬁh? .contain mixtures with phthalate esters, such as diisodecyl
phthlalate, diisononyl phthalate, di-2-ethyl hexyl phthalate or diisotridecyl
phthalate; with adipates, such as di-2-ethylhexyl adipate or di-isononyl adipate;
with trimellitate esters, such as tri-2-ethylhexyl trimellitate or tri-isononyl

trimellitate; or even with benzoate esters, such as di- or tri-propylene glycol

dibenzoate.

[0028] In a preferred embodiment, the ratio of geminally disubstituted olefin-
carbon monoxide-ethylene polymer or geminally disubstituted olefin-carbon
monoxide-ethylene-X polymer plasticizer to dialkyl phthalates will be in the
range of 9:1 to 1:9 on a weight basis, and the mix of these plasticizers will

account for about 0.01 to 90 weight percent of the PVC resin composition.



[0028] In a preferred enbodi nent, the ratio of
gemnally disubstituted ol efin- carbon
woreven2des et hyl ene pol yner or gemnal |y di subseCT/usmds/022383
ol efi n-carbon nonoxi de- et hyﬂane-x pol ymer pl asticizer
to dial kyl phthalates will be in the range of 9:1to
1:9 on a weight basis, and the mx of th

Thisdnitkis mfcrmmennb%m@nh tth¢ pelyabvichlprt W&Jl gtﬁlﬂﬁé%pg ht

o RY a0 DB W hRGEO G (hh P G ey Paposiesh

enbodi nent, the pol yV| nyI chI oride wll make up
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[0029] N CEHEPYCtdopiposili® Ally é[k@ﬁﬁ”ﬂ‘@r@bmplmetstahﬂlm fillers,
al so further conprise stabilizers, fillers, and/
ami/beothm wrel kkmown addxtmes éﬂsattamepomrﬂwﬁ%mythm Shltable
he art. Sujtable st ers i ncl.u

stabmzp@dmpblde, bt s mo& 10g, FNQr e g%‘ts nggﬂamm nbarlum

ce}cgp 'deng’@c? ﬁﬂé@?&\/@gi‘é&ﬁe &5 fEélEﬁLrgg he PV haddl’uves are
%&r(#% B ngt0h GErnTeaRS WRichIn@als pad Pee @huhdﬁdmﬁ:sms

y, the stabilizers will "'make u p8roxmatel
Pf:fembly) thé stabemetsm'lllé malkiel uPeam)ronlcmajd]e’ bui0 ghe Suitable

limted to, calciumcarbonate, clay and xt ur
ﬁunml@@mdepwfaé@ 0 Jmifed P aCH CARgOnEisn PR AL DUESS

f a flexible

%rfggﬁe&lgl éﬂ% ‘ggyﬁé;fi r\?é(%g%béblgggpﬁbo parts

PI asticizer 20-100 parts Stabilizer 2-6 parts
Fillers such as cal cium carbonate 0-80 parts
[0080]i caAttgpisalciorasiaionafor a ﬁambﬂed“@c@rpémtgnambn@s follows:
additives 0-10 parts [0031] Depending on the

particul ar plasticizer(s) used and the type of PVC
per cent aB¥Chiegin et c., advant ages ofl0Ppartsnst ant

i nvent i oplasticizede: | over 20-100 parts
Stabilizer 2-6 parts
Fillers such as calcium carbonate  0-80 parts
Lubricants such as stearic acid 0-0.5 parts
Other additives 0-10 parts

[0031] Depending on the particular plasticizer(s) used and the type of PVC,
percentage mix, etc., advantages of the instant invention include: lower
plasticizer volatility and accompanying lower migration; improved
processability and compatibility; and effective lowering of the PVC resin glass

transition temperature.

[0032] Inanother embodiment, the invention is an article produced from the
PVC resin composition described above. For instance, the PVC resin

composition could be made into a film or a sheet. Articles can also be extruded,
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art. [0033] Also provided for is a method for a
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below, the polymer can be dissolved in organic solvents along with the PVC and

then cast to form a film.

[0034] The invention is further described in the following non-limiting

examples.

EXAMPLES

Example 1: Synthesis of Isobutylene-CO-Ethylene Polymer

[0035] A 300-mL Autoclave Engineers™ reactor was charged with 125-mL
of pure n-hexane and 9.96 g of isobutylene. 0.48 g of t-butyl peroxypivalate in
25-mL of pure n-hexane was loaded in an addition funnel and attached to the

autoclave unit. The reactor was sealed and purged with purified nitrogen. The
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reneoNEel ading e ratady deqpoestons leawing H3& gaf thasolorlsapyisgous
using a rotary evaporator, leaving 7.28 g of the

puoglugt.| ess vi scous product. [0036] The IR spectrum of
the product showed a very strong peak at 1712 CM-1
due to the carbonyl group. This shows that CO has been

'og%jr POTHd H@sﬁgé@tﬁm bheheprodust shothal 4 3eryNRdnapdaksits 712
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ethyl ketone, and isolated methyls. This does not include the branches from the
geminal dimethyls from isobutylene. The GPC of the product indicated an Mn
of 3280 and Mw of 5520 (polystyrene standards, THF solvent).

Example 2:  Synthesis of Isobutylene-CO-Ethylene Polymer

[0037] A 1-L autoclave reactor was charged with 400-mL of pure n-hexane
and the reactor was sealed and purged with purified nitrogen. The reactor was
then pressurized with an ethylene and cafbon monoxide (80:20) mixture to 2000
psig. The temperature was raised to 170°C while stirring. 33.56 g of isobutylene
was then added to the reactor. 0.524 g of z-butylperoxy-2-ethylhexanoate
(Trigonox 21™) peroxide in 50-mL of pure hexane was added and the pressure

was increased to 3000 psig. The pressure was maintained at 3000 psig and the
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denonstrate in a sinple manner the effect of |
[00383t i Cizagmonstrdte knvs sinopletthenpe thesifechef plagiepaien films

|1 10 f PVC I Al i 233, .
oty mes wets preparsd anbapwar E Ouhat PYE belvairsAldtich.
' d at t t t '
224 DR Her e enVeq e IO hitigt ik Angfie Bt R o Ririéd'afroom
te@&%ﬁé Bl P GRR O Bbiakt & sEUCEIhtiah ] Thenf 2 5lmbof BVLEr

solution was mixed with an appropriate concentration of plasticizer (as THF

solution) to give a plasticizer content of from 10 to 50%. The solvent was
allowed to evaporate under nitrogen. After 12 hours the films were peeled away
from the container. They were dried in a vacuum oven at 50°C for 12 hours.
Film flexibility was compared by bending the films back and forth between the
ﬁngers-; their Tg was also evaluated using a differential scanning calorimeter

("DSC"), as is known by one skilled in the art.

[0039] Relaxation in PVC from glassy to the plastic state and the effect of
various chemical plasticizers were measured calorimetrically using DSC. The
Tg was evaluated from the step change in heat capaqity, Cp (value at half ACp is

reported), when the sample was heated at a controlled heating rate of 10°C/min.
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Of patities | eVEl s [afg 6feVTshPelythene| Og aff yCeh®olymer
pEymsrs. Tabl e 1: I:%fect of |sobutylene/ CO Et hyl ene
PoCytreersrationt he Td ofExruple PI(ES) i ci z¢el FxagmlepydG)
Pol yner Tg of PVC|+ Pol yner Concentration of Exanple
1

2

(0 %f Exanple 42 (C) (W.% 0 82 82 10 67.2 62.6
[ 5494336462672 40389 21143

10 67.2 62.6
20 54.9 43.1
30 46 28.2
40 38.9 214
50 324 12.7

[0040] Figure 1 shows the decrease in the Tg of PVC upon addition of

various levels of the isobutylene/CO/ethylene polymers.

[0041]  The decrease in the Tg of the PVC resin with isobutylene/CO/ethylene
polymers provides evidence that these compositions are active as PVC

plasticizers.

[0042]  The foregoing examples clearly demonstrate that the instant invention
provides compatible CO-containing plasticizers for use with PVC. More

specifically, the PVC resins of the instant invention have decreased Tg.
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[0044] The IR spectrum of the product showed a very strong peak at 1713
cm™! due to the carbonyl group. Thus, CO has been incorporated in the product.
3¢ NMR spectrum of the product suggested that the polymer had 76 mole % of
ethylene, 7 mole % of isobutylene and 17 mole % of CO. The NMR also
suggested that there are 96 branches/1000 carbon atoms. GPC of the product
indicated an Mn of 1070 and Mw of 1970 (polystyrene standards, THF solvent).

Example 5: Synthesis of Isobutylene-CO-Ethylene Polymer
[0045] A 300-mL Autoclave Engineers™ reactor was charged with 125-mL

of pure n-hexane and 21.0 g of isobutylene. 0.48 g of -butyl peroxypivalate in

25-mL of pure n-hexane was loaded in an addition funnel and attached to the
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n- hexane

[0047] A 1-L autoclave reactor was charged with 400-mL of pure n-hexane
and 36.8 g of isobutylene. 1.97 g of i—butyl peroxypivalate in 25-mL of pure »-
hexane was loaded in an addition funnel and attached to the autoclave unit. The

" reactor was sealed and purged with purified nitrogen. The reactor was then
pressurized with an ethylene and carbon monoxide (80:20) mixture. The
temperature was raised to 66°C while stirring, and peroxide solution was added
to the reactor. The reactor pressure was maintained at 700 psig with the ethylene
and carbon monoxide (80:20) mixture for 24 hours. The reactor was allowed to
cool to room temperature and depressurized. Hexane was removed using a

rotary evaporator, leaving 12.27 g of the product.
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and peroxide solution was added to the reactor. The reactor pressure was

b

maintained at 3000 psig with the ethylene and carbon monoxide (80:20) mixture
for 24 hours. The reactor was allowed to cool to room temperature and
depressurized. Hexane was removed using a rotary evaporator, leaving 13.56 g

of the liquid product.

[0050]  The IR spectrum of the product showed a very strong peak at 1712
cm! due to the carbonyl group. Thus, CO has been incorporated in the product.
13C NMR spectrum of the product suggested that the polymer had 75 mole % of
ethylene, 6 mole % of isobutylene and 19 mole % of CO. The NMR also
suggested that there are 100.1 branches/ 1000 carbon atoms. The GPC of the
product indicated an Mn of 1590 and Mw of 4020 (polystyrene standards, THF

solvent).
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l'iquid product. [00521 The IR spectrum of the product

[(?(;B\f\Ed efR gpes’étflﬁﬂ%f%@bro%cﬁﬁ&ved a very strong peak at 1712
cm} due to the carbonyl group. Thus, CO has been incorporated in the product.
13C NMR spectrum of the product suggested that the polymer had 79 mole % of
ethylene, 7 mole % of isobutylene and 14 mole % of CO. The NMR also
suggested that there are 98.3 branches/1000 carbon atoms. The GPC of the
product indicated an Mn of 1060 and Mw of 2080 (polystyrene standards, THF

solvent).
Example 9: Synthesis of Isobutylene-CO-Ethylene Polymer

[0053] A 1-L autoclave reactor was charged with 400-mL of pure n-hexane
and 33.5 g of isobutylene. 1.03 gof t-butylperoxy-2-ethylhexanoate (Trigonox
21™) peroxide in 25-mL of pure n-hexane was loaded in an addition funnel and

attached to the autoclave unit. The reactor was sealed and purged with purified



cm 1l due to the carbonyl group. Thus, CO has been

i ncorporated in the product. 13C NMR spectrum of the
w@e@doztsosuggest ed that the pol ynmer had 79 nol BCR@85003/022383

ethylene, 7 nole % of isobutpd-ene and 14 nole % of CO

The NMR al so suggested that there are 98.3

branches/ 1000 carbon atons. The GPC of the product

nitr Gt aTRE rédvtdhwas thepGResndzedvwith a06tylens, yatbpnenenoxide
standards, THE solvent). Exanple 9: Sglnt hesi,s c}f80 1
antl hyduogere¢i): CH16) mixewe Bbe jeraperaplisyasyaised 19 1y 8¢ while
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ure n-hexane was | oaded in an

(7@01@: 1§ PmiftRnRlr Bkourst The heabtoowab ellawed b goel torioom
he reactor was seal ed_and purged vvitg purified WO
teRPOFHOROEND AT WEROD 3 HExars 3/as remoNe USHIe IRl evaporator,

reactor was then pressurized with an ethyl ene, carbon
leardng>§- 2 & ofhe lw&fa %70: 15:15) mixture. The

tenperature was raised to 170C while stirring, and
per oxi de solution was added to the reactor. The

[“Q?h { OFT Y RS SPEcBruna s thErirotadtrbdwad B0F shsing peakiat 1 Fé2

| ene, carbon nonoxi de and hydrogen (70:13;15
crifih duerte thecatbénlybgrap. THwsy €4t hay beisingPIRAKREAB t%%moduct-
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podaeehidechiedan Mhef$aDpmd Mhaof BI0hmadysyone standgrds,d HE
5 nole % of isobutylene and 14 nole % of CO The NWR
salvemt). suggested that there are 118.8 branches/ 1000
carbon atons. The GPC of the product indicated an M

of 820 and Mwv of 1500 (pol ystyrene standards, THE

Example 10: Use of Raff-I'in the Synthesis of C4 Olefins-CO-Ethylene Polymer

[0055] A 300-mL Autoclave Engineers™ reactor was charged with 125-mL
of pure n-hexane and 21.0 g of with Raff-I gas mixture, which contained 31.0%
of isobutylene, 42.94% of 1-butene, 12.5% of 2-butene, 12.5% of trans-2-butene
and 1.06% of butadiene. 0.48 g of t-butyl peroxypivalate in 25-mL of pure n-
hexane was loaded in an addition funnel and attached to the autoclave unit. The
reactor was sealed and the temperature was raised to 66°C while stirring and
peroxide solution was added to the reactor. The reactor was then pressurized
with ethylene/carbon monoxide (80/20) feed to 700 psig. The reactor pressure
was maintained at 700 psig with the ethylene/carbon monoxide (80/20) feed for

24 hours. The reactor was allowed to cool to room temperature and



solvent). Exanple 10: Use of Raff-1 in the Synthesis
of &4 defins-CO Ethylene Polynmer [0055] A 300-nL
wo\ai0eo@Eve Engi neer sTM reactor was charged w tPCT/BS2003/022383
of pure n-hexane and 21.0 g 2f-with Raff-1 gas
m xture, which contained 31.0% of isobutylene, 42.94%
of 1-butene, 12.5% of 2-butene, 12.5% of
de{)fe@.ﬁﬁriiecb UHeRgene was rén OGS wiinp atratiirg evap@rats, tpaping 1.84 g of
-butyl peroxypivalate in 25-nL of pure n- hexane was
thd caldel®ss Nissousgdducbn funnel and attached to the
autocl ave unit. The reactor was seal ed and the
tenperature was raised to 66C while stirring and
Xi | 4t r t1712
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cri® A% td ehd S2b3RY1 freap. Thug 000dsistheetitiacompacited in the product.
pressure was mai ntal ned at 700 ﬁsi with the

13 @ NiyIR: spéatamb of thopodidesuggested thatdhe pobrmenhad 22, mole % of
COn TR B0 el BB 79 Zpatth TS BiHb atoms

ressur . :
ang B REPO ATl A by TERH FieStpLRMeF MG URE folymer. The
GPEBHURE rb@R2GhdithRd R Maefig4onaref Mvhef 1580 (polystynaed
a very strong peak at 1712 cm-1 due to the carbonyl
starfdads, THHEsolVE@thas been incorporated in the product.
13C NWR spectrum of the product suggested that the
pol ynmer had 22 nole % of CO The NWR al so suggest ed

there are.79, 2. : ; aftf that th
oDRZ ; d3isteSFEidt s BBE B RaTHORL IF N iRYSTbpadRE that the f
| I mal{SvaySRGHut deparingdiicn thodpirittaad seope o
sak;géfg;fs&g%()@%% Mngfﬂﬂlggo ( pol yst_grene standards, THE
the Ghv@ition ad &&ETdd Bintheifollewingolaimsi ng been t hus
described, it will be apparent that the sane may be
varied in many ways w thout departing fromthe spirit

and scope of the invention as defined by the
follow ng cl ai ns.



WD 2004/ 020500 PCT/ US2003/ 022383 -21- CLAIMS: 1. A

conposition conprising a gemnally disubstituted
wo@bk@hioznsocar bon nonoxi de- et hyl ene pol ynmer. 2. AEEUS2003/022383

conposition of claim11l wher€lln said pol yner conprises

a polymer having a nunber average nol ecul ar wei ght of

from about 200 to about 150,000. 3. The conposition
CI9AIMISai m 1 wherein said gemnally disubstituted

ol efin conprises isobutylene. 4. The conposition of

claim1 wherein said polyner conprises 1- 40 nole % of

said gemnglly disubstituted olefin - 0 -
said c afrﬂao%‘ COFBRESH R CORIRGISELERY gm%al& (?)ig ulgggiltlgte%f Stefin
t hyl . B ition of claim1l wherein said
ca’gtbqriﬂ@ﬁ%ﬁbdr%}-%tgpfé%%%?ﬁ%%s a nmononer X, wherein said
nmononer X conprises a free radical polynerizable

mononer or m xtures of nononers. 6. The conposition of
cl ai m 5 whdheiconymisttiompoforkaim X whersin said @QlymersAmpESses a
roup consisting of C3 to 0.al pha; ol gf.i ns
palymer having aymber avﬂ%ﬂeeﬁrﬂ@,i:eg%‘%%rr Sgnfof oD se 200 tdBout
libn(?@)urat ed nono- and di carboxylic acids of 3-20
a n atons, esters of such unsaturated nono- and
di carboxylic acids, vinyl esters of saturated
carboxylic acids wherein the acid group has _1-@;{3 ) )
carbon At qime, compupitic édy¢labn Hewhengin said gonHaa Kipubstituted
group has 1-18 carbon atons, hal ogenated ethyl ene
olefinicomyrisss isabet¥gne.vi nyl ket one, 1-vinyl pyrrol i done,
acrylonitrile, acrylamde, acrolein, allyl alcohol,
allyl chloride, allyl acetate, and m xtures. WO

2004/ 020p 00 RCHMRARRH OPSRER 1 wherein said polymer comprises 1-
40 mole % of said geminally disubstituted olefin, 3-40 mole % of said carbon

monoxide, and 5-80 mole % of said ethylene.

5. The composition of claim 1 wherein said polymer further
comprises a monomer X, wherein said monomer X comprises a free radical

polymerizable monomer or mixtures of monomers.

6. The composition of claim 5 wherein said monomer X is selected

from the group consisting of C3 to C30 alpha-olefins, C3 to C3 internal olefins,

styrene, styrene derivatives, unsaturated mono- and dicarboxylic acids of 3-20
carbon atoms, esters of such unsaturated mono- and dicarboxylic acids, vinyl
esters of saturated carboxylic acids wherein the acid group has 1-18 carbon
atoms, vinyl alkyl ethers wherein the alkyl group has 1-1’8 carbon atoms,
halogenated ethylene derivatives, methyl vinyl ketone, 1-vinylpyrrolidone,
acrylonitrile, acrylamide, acrolein, allyl alcohol, allyl chloride, allyl acetate, and

mixtures.



-22 7. The conposition of claim5 wherein said
m xtures of nmononer X are selected from one of
wo afofijorrsde | and raffinate 11. 8. A pol yneri zap¢Dms2003/022383
met hod conprising reacting -22geninally disubstituted
olefin feed, a carbon nonoxide feed and an et hyl ene
feed under free radical polynerization conditions to
forma gemnally disubstituted ol efin- carbon
nonoxi de- et hyl ene net ho

0l 0 9. T f, cl
wher ei n % héhp @pg}@g%%gﬁ?(? algbﬁdyhl?qrgwssal gﬁ)étg%?sﬁbmn%nomer
¢ LYeed ! 00C and i
X bRt i RRERSHa O AR 50 000 per'g.

10. The nmethod of claim8 wherein the polynerization
is conducted in the presence of a solvent. 11. The
met hod & @ polynferishiorinmethbeé comipyising reaetinga iggminally

conducted in the presence of, a free radigca
disutistifaiea olefi feeting CRACROBOBIKICRAFHA 44 AheTalsnefzed under

free.radical initiator,..i t C : -
frest galiad PO B dilids R ToR! Elerh il iutingted olefin
. . . . |
ol HlhoREEIBRIBIASR T COTRr L S8s & PO T about

200 to about 150, 000. 14. The nethod of claim8
wherein said gem nally disubstituted lefin, co

i sobut yl%&ndhewtethod of 6iis0? veereindhe pehFps Ko, pdfiions
Th thod of c¢claim8 j [ -
ot n abereire S OBk 0Bt M LR

ﬁgfndf 5,%3'5@9%?%@2&%%Emsigpnoxi de, and 5-80 nole %

10. The method of claim 8 wherein the polymerization is conducted

in the presence of a solvent.

11. The method of claim 8 wherein the polymerization is conducted

in the presence of a free radical initiator.

12. The method of claim 11 wherein said free radical initiator is

selected from one of organic peroxides and azo compounds.

13. The method of claim 8 wherein said polymer comprises a

polymer having a number average molecular weight of from about 200 to about

150,000.

14. The method of claim 8 wherein said geminally disubstituted

olefin comprises isobutylene.



16. The polynerization nethod of claim8 further

conprising reacting a feed containing nononer X with
w@200d/0z0800 nal |y di substituted olefin feed, saPcr/vszobaoR2383

nonoxi de feed and sai d et hyhgne feed under free

radi cal polynerization conditions to forma gemnally

di substituted ol efi n-carbon nonoxi de-et hyl ene- X

pol yrer § s Whg{eShBihei of JImiRe BRvhefeinovait pelymer dongmrises 1-40

radi cal “pol yneri zabl e nononer or mi xtures of nononers.
mold % Biieaidetensidaldf disubstitutel oleding i Osmple Hoplovred cbog

selected fromthe group consisting of C3 to C30
maaloxide, aindf5-B@ madg % 61 eadd §tRYIER%al ol efins, styrene,

styrene derivatives, unsaturated nono- and
di carboxylic acids of 3-20" carbon atons, esters of

such unsigt Uﬁ?é ﬁ&yﬂ%‘ﬂ%ﬁ@ﬁ%&h@éb@_@l@ﬂrﬂ g finthedssomyprisihg
esters of saturated carboxylic acids wherein the aglfl
re&rt&%gpa_ hadl chnfdniggrhomomet Xnwijthsaidygeminally disuhstigited o efin
wherein the al kyl group has 1-18 carbo a@e;) .
fedhIsapbcarben memioxidenfeed @nd\said Qféylenﬁéﬁ?fy}m r@?’e fadie.
1-vinyl pyrroljdone, .acrylonitri : ' B
polomenierhon emAOn tedhem o Eppytal gy M- carbon
acet.ate ] ] womBeXredinhmdsesfa fr
mw%l%'f@ﬁg%'m&gg{eg’s\%hgﬁlfgildon} gnrr%norrer X are A
rai{%h@%& driz@Bleqfi6n@er af friigares bf modomefs.i nate 11. 19.

esin conposition conprising polyvinyl chloride
and a plasticizer selected fromthe group consisting

?rI) n 0 Ix|) d 21.7gte %92 glrﬁléggg ng %}Eﬂl fqu %%greélg :snflic]lgﬂ?nif/@ﬁlgp X is selected

di substituled olef QiR €L hy IBipeiniernal olefins,
frgjon P OB REIE 4f%a 5 COBMERESIEHE, €5 W meint

e rde IRl | Rl anBQlivarBbk 7RO beids of 3-20
SWSn%W?“\&&%@%%@B@%?%%OO@ 022383 ?2_4 20. A
ca{}B{,H Qfb @ esRrPO LRV iGaturRE meso-nambdiparboxybcculsay iyl

pol'yvinyl” chloride with a plasticizer sel eﬁteij %ro
edtéie ofisatypated oaiteixiytig agfds Wﬁeré;m the acid group has 1-18 carbon
atoms, vinyl alkyl ethers wherein the alkyl group has 1-18 carbon atoms,
halogenated ethylene derivatives, methyl vinyl ketone, 1-vinylpyrrolidone,
acrylonitrile, acrylamide, acrolein, allyl alcohol, allyl chloride, allyl acetate, and

mixtures thereof.

18. The method of claim 16 wherein said mixtures of monomer X

are selected from one of raffinate I and raffinate II.

19. A PVC resin composition comprising polyvinyl chloride and a
plasticizer selected from the group consisting of: i) a geminally disubstituted
olefin-carbon monoxide-ethylene polymer; ii) a geminally disubstituted olefin-
carbon monoxide-ethylene-X polymer; and iii) mixtures thereof, wherein said

monomer X comprises a free radical polymerizable monomer.



gem nal ly disubstituted ol efin-carbon

nonoxi de- et hyl ene polyner; ii) a gemnally
wale@uwbstspd ut ed ol ef i n- carbon nonoxi de- et hyl enePI/US2003/022383
polymer; and iii) mxtures ifereof, wherein said

nmononer X conprises a free radical polynerizable
nonormer .

20. A method for a preparing a PVC resin comprising blending
polyviny! chloride with a plasticizer selected from the group consisting of: i) a
geminally disubstituted olefin-carbon monoxide-ethylene polymer; ii) a
geminally disubstituted olefin-carbon monoxide-ethylene-X polymer; and iii)
mixtures thereof, wherein said monomer X comprises a free radical

polymerizable monomer.



