SEPARATI ON OF POLYMER SLURRI ES BACKGROUND OF THE
| NVENTI ON Field of the Invention [0001] Enbodi nents of
W@ b@spsisent di scl osure generally relate to theCT/US2008/057535
production of isoolefin polymers. Mre particularly,
enbodi nents of the present disclosure relate to
separating slurry conponents in the polynerization OC
-C? isool efins. Description 3f the Related Art [0002]
I sool efin polynmers are typically prepared in a slurry
pol yneri zation process. Certain slurry processes use
nmet hyl chloride as the reaction diluent. Methyl
chloride is usggPARATRONADF @OLYMERSIIMRIES ncl udi ng
its ability to dissolve the nononers and catal yst but
not the polymer product. Methyl chloride also has
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tenperature polymerization and effective separation
mer and unreacted nononers. [0003]
Foloﬁ'mslfﬂn Eélpeoféll e zation, the methyl chloride is
separ at ed from t he pol yner product. First, the cold
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and RU 2 209 213. The vapori zed reaction nmediumis
th e(iged back to a liquid, it is
pu‘fﬂ?s‘éﬁg mno%ﬂgg%l?'g%yc'ﬁed to the reactor at the
reaction conditions. This is not an energy efficient
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The subject o ol r accu ati on has been addressed
! bR stoaRat P puRTRG R BRRORES 2 534 606,
U S. Patent No. 2,548,415, and U.S. Patent No.
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pr OI?O(I)ymer producltt eErlrrg? t %I l‘u%ggrt Sr'oduct slurry is heated to prevent

plugging in the line between the reactor and the flash tank. In the flash tank, the
liquid reaction medium is vaporized. Sece, for example, U.S. Patent No. 2,542,559
and RU 2 209 213. The vaporized reaction medium is then cooled and condensed
back to a liquid, it is purified, and is recycled to the reactor at the reaction

conditions. This is not an energy efficient process.

[0004] There are also a number of problems associated with polymerization in
methyl chloride. For one, the polymer particles have a tendency to agglomerate
with each other in the reactor and collect on the reactor wall, heat transfer
surfaces, impeller(s), and agitator(s)/pump(s). The rate of agglomeration
increases as reaction temperature rises. The subject of polymer accumulation has
been addressed in several patents, such as U.S. Patent No. 2,534,698, U.S. Patent
No. 2,548,415, and U.S. Patent No. 2,644,309.



See, for exanple, WO 02/34794; WD 02/096964; WO
00/ 04061; U.S. Patent No. 5,624,878; U.S. Patent No.
wG2®8/13B860; and U. S. Patent No. 3,470, 143. HFQPGI/HSM08/057535
environnentally friendly refrigerants because they
have a very | ow (even zero) ozone depletion potential.
However, the inefficiencies of the downstream dil uent
recovery renain the sane. [0806] There is a need,
therefore, for alternative di“ffuents or bl ends of
diluents to create new pol yneri zati on systens that
woul d reduce particle aggloneration in addition tag_an
i nﬂPQ?é]eé{@éﬁlélP%?P?rBﬁ“Sp@gg%é dayhbgenenaged appitsystive diluents.
pr ogldCf &aﬁﬁbl@}@?o @b Kl 8442 ey 02/G80NARY ¥/ d4d6 1] INYEPIRL AN .

[0007] Methods for producing el astoners or el astoneric
conp®&h§78oHs. Brtentd¥ o vidéd70;1and &4 S. | Patest Nonkd Kplddi HFE's are
Do iR Rintal O ¥R eRlly PR | RAChKR] aNGerh 9
nDrée?:lqé om)ngL r selgg% ég%%ﬁt{/?r%cﬁzsf et aip_nﬁ{ehae%g? 2@”62{:]"2“ p%m)
a dizouediplaionpeicstiahg HowevenrthermmeHickopdico 6 theo dowestbon dilvant
pr oy ur npri si ng pol yner product, unreacted
nnﬁ%%ggmgﬁgh ﬁ%%ﬁ§§Uent. The slurry can be extruded to
separate at |east a portion of the diluent fromthe

pol Yiver Thewsds e meedT Heraferpafion pléanative ddwantscerbldnds pledijughte do

for e ‘ o . ‘
[ ooTBfY 1A BB RHzhE s8R D haTRLRY kO pinfelcSRRloHlekdiSn in
or widitien G4 an on@Pvdidsopdredinngocanthbewpdtl ymprove podiaivithend
pre§§$%% of a diluent conprising one or nore

hyd?o Udr ocarbons in a reactor operated at slurry

pol ymeri zation conditions. A reactor effluent can be

r e OVMMNEARY TOIE THIET INMENTION | ncl ude pol yner product,
unreacted nmononer and the diluent fromthe reactor.
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to separate at least a portion of the diluent from the polymer product. The

separated diluent can be recycled for polymerizing the one or more C4 to C;

1soolefins.

[0008] In at least one other specific embodiment, one or more C4 to C; isoolefins
can be polymerized in the presence of a diluent comprising one or more
hydrofluorocarbons in a reactor operated at slurry polymerization conditions. A
reactor effluent can be recovered. The effluent can include polymer product,
unreacted monomer and the diluent from the reactor. The reactor effluent can be
extruded to separate at least a portion of the diluent and unreacted monomer from
the polymer product, and the separated diluent and unreacted monomer can be

recycled to the reactor.



conpri sing one or nore hydrofluorocarbons in a reactor
operated at slurry polynerization conditions;

WO ewsmaTshg a reactor effluent conprising pol yP&F/US2008/057535
product, unreacted nononer and the diluent fromthe
reactor; extruding the reactor effluent to separate at
| east a portion of the diluent and unreacted nononer
fromthe pol yner product; adging heat to the reactor
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[0011] Figure 1 depicts a simplified flow diagram for polymerizing butyl rubber
and for separating components of the polymer slurry according to one or more

embodiments described.

[0012] Figure 2 depicts a partial, enlarged schematic view of an illustrative

extruder configuration according to one or more embodiments described.

[0013] Figure 3 depicts a partial, enlarged schematic view of another illustrative

extruder configuration according to one or more embodiments described.

[0014] Figure 4 depicts a graphical illustration of slurry instability temperature for

butyl rubber slurries according to one or more embodiments described.



claims. Depending on the context, all references bel ow
to the "invention" can in sone cases refer to certain
W@ p®8i18(763 enbodi nents only. In other cases it RET/US1968/057535
recogni zed that references to the "invention"™ wll
refer to subject matter recited in one or nore, but
not necessarily all, of the clainms. Each of the
inventions will now be described in greater detai
bel ow, including specific enffodi ment's, versions and
exanpl es, but the inventions are not linited to these
enbodi nents, versions or exanples, which are included
to T ing ordinary skill in the art to
make and use the inventions, when the information in
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dllu)e/nt can be extruded using one or more extrusion techniques to separate the
polymer product from the unreacted monomer and diluent. The separated diluent
and unreacted monomer can be recycled together or individually to the
polymerization process. As used herein, the term "catalyst system" refers to one

or more catalysts and/or one or more initiators.

[0017] In one or more embodiments, the process produces polymers of
cationically polymerizable monomer(s) by contacting the one or more monomers
with a catalyst system in the presence of a diluent containing HFC. All or part of
the diluent can be one or more HFCs, or a blend of one or more HFCs and methyl

chloride ("diluent blend").



instability tenperature, as used in this disclosure,

is the tenperature above which the slurry is unstable,
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can no | onger be suspended or re-suspended in the

di luent or diluent blend. It is discovered by

applicants of this disclosure that aggl onerated nasses

of polynmer can be conveyed in the extruder and

separated fromfluid, such as the diluent and

unreacted nmononers, in the extruder nuch nore easily
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enbodi nents, the slurry tenperature during extruder

[0020] Not wishing to be bound by theory, it is believed that the HFC in the
polymer slurry also provides improved thermodynamics and related cost savings
because the reaction process can be operated at temperatures warmer than pure

methyl chloride systems but colder than the instability temperature.

[0021] In one or more embodiments, the slurry temperature of the polymerization
process is maintained at least 1°C, 2°C, 3°C, 4°C, 5°C, 10°C, 15°C, 20°C or 50°C
below the slurry instability temperature. In one or more embodiments, the slurry
temperature in the polymerization reactor is 1°C or more below the slurry
instability temperature. In another embodiment, the slurry temperature in the
polymerization reactor is maintained preferably 5°C below the slurry instability

temperature.



separation is maintained at |east 1C 2C, 3C, 4C, 5C,

10 0C, 15C, 200C or 500C above the slurry instability
w0 209pasEsre. In one or nore enbodi nents, the BCT/OR2008/057535

tenperature during extruder separation is 1C or nore

above the slurry instability tenperature. In another

enbodi nent, the slurry tenperature is maintained

preferably 5C above the slurry instability

tenperature. In one or nore Bibodi nents, the sl urry

tenperature during extruder separation is maintained

no nore than 25C, 300C, 35C, 400C, 45C or 500C above
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d d..feed 1
ror B, PR Sp S RBRGERS. BS TR RRR AR R BCIsf
rmr%°d|olrmmé SInmtoammrmgnmuen@ﬁs i surkF@st awltyhbﬂﬂp@ﬁt&re is

A A ooy R Rona dr s a5 e DRy HCaviny

| SOt@ﬂn@érhﬂilrenﬁrh@Biﬁr-ﬂs cmd iboub L BPC N TAQAG V. MmSare @ﬁhdodlments the
di luent (s) ?an be pre- chllled u |ng ag)ne or_nore

ex CHY R DI \EMBFT AU EBHETT rfmsa af Phariore’ Cbe?‘h& %o’r5°c

t 0 BRI ofABR -d0eaC0TSorldC A feed stream 20
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and for separating components of the polymer slurry according to one or more
embodiments described. A first feed stream 10 containing one or more isoolefin
monomers and a second feed stream 15 containing one or more multi-olefin
monomers can be blended with one or more diluents containing one or more
HFCs within one or more mixing tanks 100. From the mixing tanks 100, a
mixture stream 105 containing the one or more isoolefin monomers, multi-olefin
monomers, and diluent(s) can be pre-chilled using one or more heat exchangers
(two are shown) 106, 108 before being fed to one or more reactors 110. A feed
stream 20 containing one or more catalysts and/or catalyst systems can be added
and/or stored in one or more drums 167 before being fed to the one or more

reactors 110. In one or more embodiments, the catalyst feed stream 20 can be pre-



reactors 110. In one or nore enbodi nents, the catalyst

feed stream 20 can be prechilled using one or nore
woeas/18wehangers (two are shown) 170, 172 bef oP@&I/US2008/057535

entering the reactor 110. [0025] The reactor 110 can

be any type, shape and/or configuration suitable to

pol yneri ze the nononers to produce rubber. In one or

nore enbodi nents, the reactor, 110 can include a

central, vertical draft t ube ’sur r ounded by concentric

rows of cooling tubes. The reactor can be m xed by an

axial_ flow punp | ocated at the bottom of the draft
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sufficient to prevent plugging. [0027] In one or nore

enmbodi ts,, the concentration of e solids i,n the .
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of solids in the reactor effluent stream 115 ranges
medium which can include polymer product, unreacted monomer, catalyst,
initiator, and/or diluent. The reactor effluent stream 115 can be insulated to keep

the polymer therein at a temperature sufficient to prevent plugging.

[0027] In one or more embodiments, the concentration of the solids in the reactor
effluent stream 115 is equal to or greater than 10 vol%. In one or more
embodiments, the concentration of solids in the reactor effluent stream 115 is
present in the reactor equal to or greater than 25 vol%. In one or more
embodiments, the concentration of solids in the reactor effluent stream 115 ranges
from 10 to 70 vol%. In one or more embodiments, the concentration of solids in
the reactor effluent stream 115 ranges from 10 to 40 vol%. In one or more

embodiments, the concentration of solids in the reactor effluent stream 115 ranges



from10 to 70 vol% In one or nore enbodi nents, the

concentration of solids in the reactor effluent stream
wair®snsiges from 10 to 40 vol % I n one or norePCT/US2008/057535

enmbodi nents, the concentration of solids in the

reactor effluent stream 115 rangesfrom 50 to 70 vol %

In one or nore enbodi nents, the concentration of

solids in the reactor effluegt stream 115 ranges from

45 to 70 vol% I n one or enmbodi nents, the

concentration of solids in the reactor effluent stream

115 ranges_from 40 to 70 vol % [0028] The one. or
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stream 135 and a ymer stream 30. In one or nore

entreehodenns, the ﬁ@nqentaaéﬁn oh#idy Bothe esetar pffluent pisrsm bifS rarges
matﬁ&ngbugﬂiﬁﬁ%erature rangi ng from 500C to about 75C,
and can be contlnuously heated by a fl ow of steam
and/or hot water via stream 35. The hot water
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[ 0029] The coarse rubber slurry can be passed to one

or qnsra mare ieppedimgnty e flath anlg 139 ceramnso rpd afdwbwater at a
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stri ppe can e oper ated at an
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f omt y Screening on
180watand t hen fed successively into a dematerlng
extruder 185 and drying extruder 190 where nost of the
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pressure. can’be coo remal ni ng

maheﬁmmaﬂuhe al l owed to evaporate using the conveyor
190. The dried crunb can then be conpacted into bal es,

! SHEGE 1P FEIE DULGT AR SRR Bl e e
andsc&bmnppmra diewwacctih@ soxeen H@8Adsnd( thee.fed successwely into a de-
watering extruder 185 and drying extruder 190 where most of the remaining water
can be removed. On leaving the drying extruder 190, the hot, compressed rubber
can be exploded into a fluffy, porous crumb by steam created from the residual
water, which has been heated under pressure. The crumb can be cooled and the
remaining water can be allowed to evaporate using the conveyor 190. The dried
crumb can then be compacted into bales, wrapped in polyethylene wrap and

stacked for transport.

[0031] The fluid from the flash tank 120 and stripper drum 140 overheads (i.e.
vapor stream 135) can be recycled. In one or more embodiments, the vapor
stream 135 can be compressed via one or more compressors 145, 155, dried using
one or more driers 150, and purified within towers 160, 162. The purified

monomers can be added to the drum 100 and recycled to the reactor 110 when



vapor stream 135) can be recycled. In one or nore
enbodi nents, the vapor stream 135 can be conpressed

W@ R@808E6Dr nore conpressors 145, 155, dried uBCHYS2H0$057535
or nore driers 150, and purified within towers 160,
162. The purified nononmers can be added to the drum
100 and recycled to the reactor 110 whenneeded. In one
or nore enbodi ments, the dilyent can be recovered in
stream 165 and added to the difum 167 until recycled to
the reactor 110 when needed. [0032] Cbnsidering t he
one or more extruders 120 in nore
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the cold polyner slurry in the reactor effluent stream

115. The extruder 120 can al so convey the §3 éner from
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reactor effluent stream 115 can heated within the
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Illustrative extruders are commercially avallable from
V\ér[n(BB]- Pfﬂyejodmnéonal Beruslt:lolfm can] Sé/\ﬂseénﬂorTso@h/i tiee. exro @84 Jany

p icts art 5 ed SC enatlch| fh
an IUIIIr SC GWS can 01‘ éX one O MOre € d’u CI's cac

ive ex er CcOnt Uratlon accor
onecaorhavmmeglembmlmrmm dDea‘enabllyeme emudmezms :tmerlecleamng,
enb he one nor e extr
di rfg‘ Y |‘9te%eﬁ‘b‘fl%c?° r8”‘%“?1‘?@ OYBAESY © IQ S?”P‘éet e’étﬁ‘&ers are

12 0Aninhe¢igof availablOfi@n Werﬁmrmleﬂeim tBemﬁf, ISW, el Tagibar
nnre extruders 120 can be directly coupled or

Tooeh el S rorti BRGrEaemRt hapiggh TR
at taohéd cbﬁ)ﬁgdﬂz&mfllaaajﬂdﬂg wnk3R ndre ambetinoels @adrided0Bn one
t heorrerr%re em c%n%}ltg gtklg oneF Qremgr%ae%rg ers HO canrl)e directly coupled to
the reactor 110 at a first end 120A thereof. In one or more embodiments, the one
or more extruders 120 can be directly coupled or otherwise attached to the reactor
110 at the first end 120A thereof and directly coupled or otherwise attached to the
flash drum 130 at a second end 120B thereof. Accordingly, the reactor effluent
stream 115 can exit the reactor 110 and can be directly conveyed through the
extruder 120 and discharged to an inlet nozzle 131 of the flash drum 130.
Although not shown, the extruder 120 can be directly mounted to the reactor 110
and/or the flash drum 130 via one or more bellow joints to accommodate thermal

movement of the extruder 120.



stream 115 can exit the reactor 110 and can be

directly conveyed through the extruder 120 and
waele®shs3n7ged to an inlet nozzle 131 of the fl asPCHUB2908/057535

130. Al though not shown, the extruder 120 can be

directly nmounted to the reactor 110 and/or the flash

drum 130 via one or nore bellow joints to accommobdate

t hermal novenent of the extruder 120.[0035] In one or

nore enbodi nents, the first - hd 120A of the extruder

120 can be directly coupled or othermnse attached to

an outlet nozzle 1 he_reactor
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rotating blin 16 as depicted in Figure 2, can
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t enper at ure above the slurry instability tenperature

t o AYYHIS Y gt e flpd % WRer particles. For exanple, the
pol ymer slurry inside the extruder can have a
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In one or nore enbodi nen ymer. slurry has_ a
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extruder 120 is maintained at a tenperature a ove the

s uar teypperagiradsi fran gooue meer &t hoat SASC In one or more embodiments,
the polymer slurry has a temperature of from about -86°C to about -60°C.

[0037] In one or more embodiments, the slurry within the extruder 120 is
maintained at a temperature above the slurry instability temperature. As
mentioned above, the slurry instability temperature is the temperature above
which a slurry is unstable, agglomerates into macroscopically large masses and
can no longer be suspended or re-suspended in the diluent or diluent blend.
Preferably, the slurry temperature is maintained at least 1°C, 2°C, 3°C, 4°C, 5°C,

or about 10°C above the slurry instability temperature.

[0038] To control temperature within the extruder 120, one or more steam lines

40 can be arranged or otherwise located about the extruder 120. For example, the



menti oned above, the slurry instability tenperature is

the tenperature above which a slurry i s unstabl e,
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no | onger be suspended or re-suspended in the dil uent

or diluent blend. Preferably, the slurry tenperature

is maintained at |l east 1C, 2C, 3C, 4C, 5C, or about

100C above the slurry |nstabL ity tenperature. [0038]

To control tenperature withi'nthe extruder 120, one or

nore steam|lines 40 can be arranged or otherw se

| ocat ed about the extruder 120. For exa
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| ength of the extruder barrel. [0039] In one or nore
enbodi nents, the extruder 120 can be built in

sectlons each section having one or nbre zones, to
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change in flight pitch results in a(Pressure gr adi ent,

whi is¢ludeessigeensl Jope gephietathic dlighest arg praced closer together. The change

in flight pitch results in a pressure gradient, which results in separation of the
liquid reaction medium. As such, the polymer and the reaction medium in the

extruder 120 can be separated.

[0040] The two sets of flights intermesh so that the tip of one flight on one set of
flights wipes against the face of the neighboring flight on the second set of flights.
The drive unit can be used to synchronize the rotational movement of the screws.
As the screws rotate, at a particular axial position, the wiping action alternates
between the first and second sets of flights. The self-wiping action of the
intermeshed co-rotating screws can prevent rubber from sticking to surfaces inside

the extruder 120, thereby preventing plugging of the extruder. An illustrative



liquid reaction nedium As such, the polynmer and the
reaction nediumin the extruder 120 can be separ at ed.
WO 0®40307dhe two sets of flights intermesh so tPEE/USIE8/057535

tip of one flight on one set of flights w pes agai nst

the face of the neighboring flight on the second set

of flights. The drive unit can be used to synchronize

the rotational novenent of tre screws. As the screws
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di | uent and nmononer (s) can be drawn out of the flash

t ank®48d°¥i a the overhead stream 135. [0042] In one or
nore enbodi ments, a second extruder 128, such as an
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the first end 120A of the extruder 120, such as along a first zone thercof. An
illustrative intermeshing counter-rotating twin screw extruder is the Mech Filt™
extruder from NFM/Welding Engineers Inc (Massillon, Ohio, USA). The
counter-rotating twin screw extruder 128 can have narrow clearances between the
screws and between the flights of the screws and the barrel so that low viscosity
liquid can pass through, but not rubber. The rubber is thereby retained within
extruder 120, and the separated liquid reaction medium can be discharged or

recycled to the reactor 110 or the flash tank 130 via stream 122,

[0043] Figure 3 depicts a partial, enlarged schematic view of another illustrative
extruder configuration according to one or more embodiments described. As
depicted, at least a portion of the extruder 120 can be disposed through the flash

tank 130. As described above, the extruder 120 can include an intermeshing co-
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extruder is the Mech Filt(tm extruder from
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t healphabldefins SdisubsytuteVDiGiE risoolcbamuionjugitsd divaks Padnydomiugated
dienes, styrenics and/or substituted styrenics and vinyl ethers. The styrenics can
be substituted (on the ring) with an alkyl, aryl, halide or alkoxide group.
Preferably, the monomer or comonomer contains 2 to 20 carbon atoms, more
preferably 2 to 9, even more preferably 3 to 9 carbon atoms. Examples of
preferred olefins include styrene, para-alkylstyrene, para- methylstyrene, alpha-
methyl styrene, divinylbenzene, diisopropenylbenzene, isobutylene, 2-methyl-I-
butene, 3-methyl-1-butene, 2-methyl-2-pentene, isoprene, butadiene, 2,3-dimethyl-
1,3-butadiene, [beta]-pinene, myrcene, 6,6-dimethyl-fulvene, hexadiene,
cyclopentadiene, piperylene, methyl vinyl ether, ethyl vinyl ether, and isobutyl
vinyl ether and the like.



[ 0045] Suitable nononers and/ or conononers can include

one or nore ol efins, al pha-ol efins, disubstituted
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di enes, styrenics and/or substituted styrenics and

vinyl ethers. The styrenics can be substituted (on the

ring) wwth an alkyl, aryl, halide or al koxide group.
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embodiment, from § to 0.5 wt% of the comonomer mixture is conjugated diene.
The Cy4 to Cs isoolefin can be one or more of isobutene, 2-methyl-l-butene, 3 -
methyl- 1-butene, 2-methyl-2-butene, and 4-methyl-1-pentene. The multiolefin
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butadiene, [beta]-pinene, myrcene, 6,6- dimethyl-fulvene, hexadiene,
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also be used. For more information regarding Lewis acids in polymerization
processes, see, for example, International Application Nos. PCT/US03/40903 and
PCT/US03/40340.

Initiator

[0051] Preferred initiators are capable of being complexed in a suitable diluent
with the chosen Lewis acid to yield a complex which rapidly reacts with the olefin
thereby forming a propagating polymer chain. Illustrative initiators include
Bronsted acids such as H,O, HCI, RCOOH (wherein R is an alkyl group), and
alkyl halides, such as (CH3);CCl1, C¢HsC(CH3)%,Cl and (2-chloro-2.,4,4-

trimethylpentane). Transition metal complexes, such as metal locenes and other
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integer from 1 to 40, or from 1 to 30, or from 1 to 20, or from 1 to 10, or from 1 to
6, or from 2 to 20 or from 3 to 10, or from 3 to 6, most preferably from 1 to 3,

wherein y and z are integers and at least one.

[0055] Illustrative hydrofluorocarbons can include fluoromethane;
difluoromethane; trifluoromethane; fluoroethane; 1,1-difluoroethane; 1,2-
difluoroethane; 1,1,1-  trifluoroethane; 1,1,2-trifluoroethane; 1,1,1,2-
tetrafluoroethane; 1,1,2,2- tetrafluoroethane; 1,1,1,2,2-pentafluorocthane; 1-
fluoropropane; 2-fluoropropane; 1,1-difluoropropane; 1,2-difluoropropane; 1,3-
difluoropropane;  2,2-  difluoropropane; 1,1,1-trifluoropropane; 1,1,2-
trifluoropropane;  1,1,3-  trifluoropropane;  1,2,2-trifluoropropane;  1,2,3-

trifluoropropane; 1,1,1,2- tetrafluoropropane; 1,1,1 ,3-tetrafluoropropane; 1 , 1
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HFC's described above.

[0057] In one or more embodiments, the diluent is or includes non-perfluorinated
compounds. Perfluorinated compounds include those compounds consisting of

carbon and fluorine. However, in one or more embodiments, when the diluent is a
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of diluents. Illustrative diluents '
[0059] In one or more embodiments, non-reactive olefins can be used as diluents

1
1
1
2
h
1
I,

in combination with HFC's. Examples include, but are not limited to, ethylene,

propylene, and the like.

[0060] In at least one specific embodiment, the HFC can be used with a
chlorinated hydrocarbon such as methyl chloride. Additional embodiments
include using the HFC in combination with hexanes or methyl chloride and

hexanes. In one or more embodiments, the HFC's can be used in combination



i ncl ude hydrocarbons, especially hexanes and hept anes,
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butn1ad5t&nmb hadnithcedi-toyd ei- hyitre nersigak ogy the ngbovand praferred
like. [.0060 t st one specific enbodi ment, the
HFC?@’QH%%“ %&&& s\i\?l?nrﬁie hlnﬁrroln}?g’lag‘?j hydr ocar bon such as
met hyl chloride. Additional enbodi nents include using
t heoddBiC Tihn HEGdah bapresant i It o 10€ xalnms Yobasodtpopl thectotaby olai@e

o0 RN R ST oFBPR T s 1 AT
t he%,p@f pemetz ab iaod IS‘DIGJblu&E: AP 0BwaED R0 dad 10'0t\roﬁg@n%, or
R T T T
t 0 4nld€100 8GN %, BF BERE&HELD GRs 6B VAIeheI98 ¢ BeRRBn 45 and 100
volume %, or between 50 and 100 volume %, or between 55 and 100 volume %,
or between 60 and 100 volume %, or between 65 and 100 volume %, or between
70 and 100 volume %, or between 75 and 100 volume %, or between 80 and 100
volume %, or between 85 and 100 volume %, or between 90 and 100 volume %,
or between 95 and 100 volume %, or between 97 and 100 volume %, or between
98 and 100 volume %, and or between 99 and 100 volume %. In one or more
embodiments, the HFC can be blended with one or more chlorinated
hydrocarbons. In one or more embodiments, the HFC can be selected from the
group consisting of difluoromethane, trifluoromethane, 1,1-difluoroethane, 1,1,1-

trifluoroethane, and 1,1,1,2-tetrafluoroethane and mixtures thereof.



di oxi de and/or nitrogen. [0061] In one or nore

enbodi nents, the HFC s can be used in conbination with
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nitrated linear, cyclic or branched al kanes.
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di faddBest WiR 151G iof Ithfo T8 ik tth Relymer ﬁlemufqdﬁ%éw?ar@en

1, Ifodmed ihdofd BN FehiBIRG, beakdn 50 hnd 1@ hRFdnf thMRBOBIH abked
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Certain diluents are "sol ubl e in
are well described in the literature, for example B Wunderlich, "The Nature of

the Glass Transition and its Determination by Thermal Analysis", in Assignment
of the Glass Transition, ASTM STP 1249, R. I. Seyler, Ed., American Society for
Testing and Materials, Philadelphia, 1994, pp. 17-31. The sample is prepared as
described above, sealed immediately after soaking into a DSC sample pan, and
maintained at a temperature below -80C until immediately before the DSC
measurement. Preferably the Tg values are within 12°C of each other, preferably
within 11°C of each other, preferably within 10°C of each other, preferably within
9°C of each other, preferably within 8°C of each other, preferably within 7°C of
each other, preferably within 6°C of each other, preferably within 5°C of each
other, preferably within 4°C of each other, preferably within 3°C of each other,
preferably within 2°C of each other, or preferably within 1°C of each other.



pol yner. Preferred diluents have little to no
solubility in the polynmer. Solubility in the pol yner
WO 200883563 ed by form ng the polynmer into a filPeDUS2008/057535
t hi ckness between 50 and 100 microns, then soaking it
in diluent (enough to cover the filnm for 4 hours at
-75 C. The filmis renoved fromthe diluent, exposed
to roomtenperature for 90 s?conds to evaporate excess
diluent fromthe surface of the film and wei ghed. The
mass uptake is defined as the percentage increase in
the filmweight after soaking. The diluent or dil uent
nix%ﬂ?écﬁgqgﬁgsen so that the polynmer has a mass
upt ake of less than 4 w% preferably less than 3 wm %
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also be blended with polyamides to produce other industrial applications.

[0067] Referring again to Figure 1, fresh monomer feeds (i.e. isobutylene and
isoprene) via streams 10, 15 are combined in the storage drum 100 together with
recycled materials from the tower 162. The storage drum 100 operates at close to
ambient temperature. The mixed feed steam 105 is transported from the storage
drum 100 to the feed coolers 106, 108 where the mixed feed is cooled to below
about -90°C. Fresh catalyst feed via stream 20 is added to the drum 167 along
with recycled materials from tower 162 via stream 164. That mixed stream 164
exits the storage drum 167, cooled within coolers 170, 172, and fed to the reactor

110. Within reactor 305, polymerization takes place at a temperature normally



ot her, preferably within 4C of each other, preferably
within 3C of each other, preferably within 2C of each
woeien3o7es preferably within 1C of each PCT/US2008/057535
ot her. APPLI CATI ONS [ 0065] The pol yners descri bed
provi de chem cal and physical characteristics that
make them highly useful in a variety of applications.
For exanple, the polyners capn, be used as adhesi ves,
caul ks, seal ants, and glaziﬁg'conpounds. The pol yners
are al so useful as plasticizers in rubber formulations
Wi th buty SBR, and natural rubber. The ymers are
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feed via stream 20 is added to the drum 167 al ong
through streams 163 and/or 164 into the drums 100 or 167 where it is mixed with

the fresh feeds.

[0070] From the flash tank 130, the non-volatile components (e.g. oligomers and
polymer components) can be transported as a rubber slurry to the stripper drum
140 to remove residual fluid. The stripper drum 140 contains a bath or pool of
steam and/or water at a temperature of about 40°C to about 70°C depending on
the operating pressure of the stripper. The stripped fluid, e.g., diluent and
unreacted monomers, are removed via stream 135 exiting the overhead of the
stripper drum 140. The purified rubber exits the stripper drum 140 as a water
slurry via stream 60. Stream 60 can be sent directly to finishing as described

above.



with recycled materials fromtower 162 via stream 164.
That m xed stream 164 exits the storage drum 167,

W@ owBash764 t hi n cool ers 170, 172, and fed to theCTEsWI®O57535
110. Wthin reactor 305, polynerization takes place at
a tenperature normal l ymai ntained in a range from about
-90 0C to about -98C by a cooling systemutilizing the
evaporation of liquid ethylegﬁ. [ 0068] Rubber slurry
produced during pol ynerization exits the reactor 110
as reactor effluent stream 115. The rubber slurry from
stream 115 enters the extruder 120 and is conveyed to
t heE¥AMMES t ank 130. Wthin the extruder 120, the
rubber phase of the rubber slurry is separated by
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ol oo ngR TE e B AP ut FKERRL R lTSSEEPBRAES Holfomélpty]

canybger Hekepiepated RCY Ah@H coiaihile HFEBSE PhlcAd O MF@ afdl hREM
122 or sent for further separation and processing via

st reéaride 35 comppgative sasarle @f briglirgber(qrensredcis|aglyry graining
Ca%lﬁsen{eﬁ&yeﬁl&%eté% thmnﬁe%a@é ap k&%)fisaaﬁoeﬁrxﬁh&l SThEaMry

125. Recycling the cold liquid reaction diumvia
st rlé%mblhtzstemeg@rmes of rbhel desice e TgRoree N Jﬂ’élé It gndclepre i @s

thefi§8dw(i - €. stream 105) to the reactor 110.
[O 063?1$Ee at’ Ieast partially separated rubber slurry

can be further separated within the flash tank 130.
W tIB731 thee ciahzexamplgnthe 1otymorigafioge alcradedndeqied mngainless steel

MONQE 318!, %%\gd)ﬁeﬁ%ﬁl { oM tﬂﬁ)lﬁéﬁ%@ﬁ?r% ahQEss\é@} Haftriven

tenperature about 500C to /5C. "Diluent nmononer
vapor an extenalrciartjselly ddvanhationgyhTha reecton wabcehad to the desired

SUbﬂe&e‘?ﬁoﬁdteﬁlfi’ergmfé_uﬁ?eiﬁlm%ﬁsjr% ﬁl%ea?s%é}{!%?(ftr&&%r htrclcé ﬁa@ht@& or
ressi ryi ng, purifying, and/or co
I ealwhtrgartehzathbulak imst @mpsphiefei ghalvel hoguiTde ttetm{leratwre roé dgpcsltlerdd

67oRep B B RuB B bl AL SRRl MiRiggeag ! wi

Fr ome tdetidd asiiuinanke U30d at M 0Ad \cabRd iih e rﬁt@dga@ REAdsBhere
(e g. oligoners andﬁg@ﬁlnﬁr component s) can
(&

r divépprsed lpdutylang ety 1§/X406M0h’£]9 ag Fnﬁﬁ‘é]r chiprigp (Air
1 40p b Qucks§ TRYE dfi&P b? Lb@ésﬂgl ik Qas Tﬁ?@ug?lt thidReJinI 6l Wiel églumns

contains a bath pool "of steam and/or water at

t ergoataEtngy arigm %@J%HWQIQCt)@eaWéWpd Fg]d)f@ed@péﬁdidﬁgl tha dry
box. Both materials were condensed and collected as liquids in the dry box.
Isoprene (Aldrich) was used as received. The HCI (Aldrich, 99% pure) stock
solution was prepared by dissolving a desirable amount of HCI gas in dry MeCl or
HFC to achieve 2-3 % concentration by weight. The exact concentration of the
HCI in this solution was determined by titration with an aqueous NaOH solution
of known concentration by methods known to those skilled in the art. The
hydrofluorocarbons (1,1,1,2-tetrafluoroethane from National Refrigerants and 1,1-
difluoroethane from Technical Propellants) were collected as clear, colorless
liquids and were used as received. Ethyl aluminum dichloride (Aldrich) was used
as a 1.0 mol/L hydrocarbon solution. These solutions were either purchased or

prepared from the neat ethyl aluminum dichloride.



the operating pressure of the stripper. The stripped
fluid, e.g., diluent and unreacted nononers, are

WO 2098418010631 a stream 135 exiting the overhead oPCT/H82008/057535
stripper drum 140. The purified rubber exits the
stripper drum 140 as a water slurry via stream 60.
Stream 60 can be sent directly to finishing as
descri bed above. Exanpl es [OOé%] The foregoing
di scussion can be further désCribed with reference to
the follow ng non-lim ti ng exanpl es. Sixteen exan‘pl es
(Exanpl es 1-16) of butyl rubber were prepared in
s| upt?& Abeforieh fase “ﬁﬁere@?reg ihp é‘ﬁtﬂﬂeé? Stpwicfﬁsahhe%etﬁw desired

chl @urligle A@%@r@mgvmemnpﬁ e, 10J1ﬂwgaﬁaneu§bserml of methyl
prepared in a slurry containing on chl ori de

as thiaidgi [ Uemd of @@hwle@ and .8 gl gf §@prs%v)é@{@aatelsrr$ecatalyst
sl %mfmh Nsdsa EFH E&}récy ﬁtoﬁmgrlﬂf WF 8s1- &aﬁu&taahaieurlm er§1 Qf Ghethyl

reported in Figure 4, as expl ai ned bel ow.

[ 00chRridEoh- S@a@hofe«aﬁﬁ ml/LtShbltlp@ D&H@i inziaethpirehlonde end 0.999
I equi pped
S\f[\ﬂpcgta_?lgq {n@l/ﬁ &1{1 neoqr%thﬁ‘p ﬁﬂmﬁn‘?ﬁ cﬂlom% fn'ieRanc€AUI PP

I ne | er on ass stir shaft
driven bTy an external el ectrically dr| ven stirrer. The
r ecl8d7dr Thaslues shedymerizahensdesss patprnediy flisyoliegmencnqpead

by 'o'%%ﬁéﬁgntﬁhl naﬁﬁﬁ:ﬁ@& et Rack Qﬁluhﬁ}t Bleftd pﬁ”g&?ﬁ%ﬁfatlon

i sohexane bat an 1 nert atnosphere g ove
t entp@pertturceandfstiraé at & ipro-daferhmyrgd st armigoncdslalbdtwevas’00 to 1000

Smo{\{qﬁ? :'{i &%cés%’ I, c%ﬁ}rolél ele%ﬁ’i%%{n% gffndet{)} aglltog#gg%%%g{}ﬁﬁé stirring

reaction medi um were
cooﬂpeedi ionwahmnSt mgefﬁhaﬂnitima?‘wmendmaﬁohmionswere prepared in the

1eson . or
o St b B RGRED o e E e s A B s clugions
t hrwetg Ipretplafee ebysdisdonligs thesihialor Gob U giheanbatdiiang blend and
bar m oxi.de and were ndensed and col l.ecte S.
e i REOE v b S B e PR Bt Cafiigs ede
an diniatok/esihigtosolhtiofWad sddimbde@iatblyy box. |soprene
(Al drich) was used as recei ved. The HC (AI drich, 99%

o D S s s MU PRSP s TPt ane, and
achi,gve-t&radludpoeDige Mabdd 1 euimmyrizée thg hfiluentve dBX@€ blends used

concentratlon of t in this solution was
det'8rafdfien tByhe .W%ﬂr?@gﬁs oty SRS TRgwSHeRgIPlRs; which

contain between zero and 100% methyl chloride are diluent blends.

[0076] The slurry instability temperature was then measured. A preliminary
experiment in the appropriate diluent or diluent blend was conducted to
approximate the instability temperature in order to better select an appropriate
starting temperature for the polymerization that generated the data presented in
Table 1. The temperature of the polymerization was initially controlled to
maintain reactor temperature to within approximately two degrees of the initial
reactor temperature. This interval permitted the development of a stable rubber
slurry and an increase in the concentration of the rubber in the reactor. After a
stable slurry was achieved, catalyst addition was continued, but without the
benefit of external cooling. As a result, the temperature of the slurry would

slowly rise until the slurry no longer was stable and yielded to mass
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of known concentration by nmethods known to those

skilled in the art. The hydrofl uorocarbons
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and 1,1- difluoroethane from Techni cal Propellants)

were collected as clear, colorless |liquids and were

used as received. Ethyl alum numdichloride (Al drich)

was used as a 1.0 nol /L hydr arbon sol ution. These
solutions were either purchase d or prepared fromthe

neat ethyl alum num dichloride.[0073] Mnoner feed was
prepared in a stainless steel resin kettle at the

desteSloestion: iThg terapRserst & rehighs tha g lursway n%ﬂonger stable was
1, YeglirfidduR &MlWﬁsta@ﬂ@ t@ﬂlpé?ﬁtul‘éetm bolghkRside wag-ﬂeglinm a
f i sobutyl ene and 2. i soprene. Separately
cattamy%rﬁtugeothat Wéh amgmma@baﬁ@@j tq ©cighi deerpgs Rpflow the recorded
1, LndhdiliigorR F1 7 sh8hvs L AMic NIk P16

o GG AERELIARS. FAAR T stBh Wil 1AL o tiedfumy
andingal9lty teppegdturgs shogmnmwTatle sol uti on of et hyl al umi num
di chloride in hexane. [0074] The slurry

copol yrmeri zati ons were perfggegd by di ssol ving nonomner
and comononmer into the Iiquefied diluent or diluent
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[0077] As shown in Table 1, the instability temperature of the HFC slurry and
HFC slurry blends (Examples 1-16) ranged from -47°C to -75°C. The methyl
chloride slurry (Comp. Example 1) had an instability temperature of about -85°C
or -86°C. The HFC containing slurries had warmer instability temperatures than
the methyl chloride slurry. Such warmer instability temperatures provide a wider
operating window, operating flexibility of the extruder, energy cost savings, and
environmental friendly operation, which are not obtainable from pure methyl

chloride slurries.

[0078] Embodiments of the disclosure further relate to:



starting tenperature for the polynerization that
generated the data presented in Table 1. The

W@ 209pas@Esiir e of the polymerization was initi al PgI/US2008/057535
controlled to maintain reactor tenperature to within
approximately two degrees of the initial reactor
tenperature. This interval permtted the devel opnent
of a stable rubber slurry an? an increase in the
concentration of the rubber ¥ the reactor. After a
stable slurry was achi eved, catal yst addition was

continued, but without the benefit of external o
cooli ng.A Adethod oBg| prodyqipg +A4pindieat UiTe CBFIOMREC stagmogitions,
woul d sb@mbﬂﬁﬁ%se until the slurry no | onger was
stabl e and yi el ded to massaggl oneration. The
tenperature at. which the slurry was ng | onger stable
was reclPHEYIZESt i OF UPPY [hsPalbi | Seelinsnpist oGy @, more

The pol ¥oRbhdRdd QR MBSprE@aeN ofta AiL@IPRLBLYNE dlabr WRSe
approximately five to eight degrees bel ow the recorded

i nst abi IWepllieragaeEbear upeProFidgut &lurys Reerisineg palyice groduct,
|11 ustr ah@fePhobdierShdifnb Yithdhgt abi ity tenperatures

shown in Table 1. Table 1 [0077] As shown in Table 1,

the instability tenperature of the HFC slurry and HFC
slurry BKEHELS heshimy tescnaragpt lean garprtiqnoth thy #idweng from the

- 75C. TheyRt pobucdn@ri de slurry (Conp. Exanple 1) had
an instability tenperature of about -85C or -86C. The

HFC containing slurries had warner jnstability
t enper at'tryedng he fererted fiiueRf orbgpgrEredhs, pha o ragfe s to Cr
war mer iiplcahi | ity tenperatures provide a w der
operating w ndow, operating flexibility of the
ext ruder, energy .cost savi ngs,. and environnental
friend y'hs 5@9@%06 RATAGRPIE fy WREHE OB NG T P UFan
met hyl  GRd gfoufl@oididting i FSpol(RONBHeterRodiNBRNese) Oftat Bi@nched
di scl osure further relate to:1. A nethod for producing
el ast omPPty! Bbbe} Ruybinbbsrcanddnipessthesiod, conpri si ng:
pol yneri zing one or nore C4 to C7 isoolefins and one
Or 31DI € THE FRUMIIRI PatafraplRel Hif ESERAS AL pdlydct pioBlct comprises
conpri sing one Qr npre hydrofluorocargons to provide a
slurry cBRPRPEICAGUbIDREr product, unreacted nonomer
and the diluent;

4. The method of any of paragraphs 1 to 3, wherein the elastomers or

clastomeric compositions comprise at least one of poly(isobutylene-co-
alkylstyrene), halogenated poly(isobutylene-co-alkylstyrene),  star-
branched butyl rubber, halogenated star-branched butyl rubber, butyl

rubber, halogenated butyl rubber, and mixtures thereof.

5. The method of any of paragraphs 1 to 4, wherein the diluent comprises at

least 10% by weight of the one or more hydrofluorocarbons.

6. The method of any of paragraphs 1 to 5, further comprising heating the
slurry to a temperature ranging from 1°C above to about 50°C above the

instability temperature of the slurry prior to extruding the slurry.



extruding the slurry to separate at | east a portion of
the diluent fromthe polynmer product; and recycling

W@ b@ssaper at ed dil uent for polymerizing the oneCDUSIP08/€57535

C4 to C7 isoolefins. 2. The met hod of paragraph 1,
wherein the polymer product is selected fromthe group
consi sting of poly(isobutylene-co-alkylstyrene),
star - branched butyl rubber, ?utyl rubber, and m xtures
t hereof. 3. The nethod of pagﬁgraphs 1 or 2, wherein

t he pol ynmer product conprises star branched butyl
rubber. 4. The nethod of any of paragraphs to

whet-ei n TR dncgiodsefmuref narasEPhs | dondr gﬂ@@ﬁb%gilmn&) amprises
conpr i sq @kiflh&dsthaRNE 19D -tetrafluoroethane, or both.

pol y(i sobut yl ene-coal kyl styrene), halogenated
pob%(lso tylenepgo al kyl styrene), rbranched but y

ru | 'Befketh ansstoérpaﬁglaﬂ%ﬁqéd% ergify Bge il ue&htfwher

rubber, Jbabsgenatsdclsiael rubber, and m Xt ures
thereof. 5. The nmethod of any of paragraphs 1 to 4

wherein the diluent c rises at least 10% b

of the ¢he™ Oﬁlmg g‘f g ?S@Gﬁﬁr%o?{seaétom?ﬂ% ?Pé‘% B‘HOHS
of any ngpﬁﬁggraphs 1to 5 further conprising
heating the slurry to a tenperature ranging froml0C

above to @ out. 5Q0C above tEe ab|IH%¥ t eprper at ur e
of the SPUPIYEBEI B €5 BYEr i g EOYFHFr §ndy ongpyy more

met hod e@bmamym@{ ipathagiraRhe bf taO dﬁuen\l\‘"@h@hﬁng heée or more
di | uent congflses 1, 1-di fl uor oet hane

| 2-t et r AVoHRGREARANS ingr@ BEACHT gperatpd *He?lﬁfﬂﬂ Belymazagen
paragragb&hﬂmﬁo 7, wherein the diluent further
conpri ses net hyl chlorlde 9 A et hod for produ0|ng

el astoners or el astoner| OSItlons d%
pol yner i'SoNgMend GrCtfof “@tt e Isingo Bel é‘FlFrng Oélﬁﬁt Egagipd

nor e CORRKONRF sdithe dilenfir@sdcacet; a dil uent
conpri sing one or nore hydrofluorocarbons in a reactor

operated at .slurr ol rization
P extruding Hle rgacpor e¥t{n%nt to separate at least a portion of the diluent

and unreacted monomer from the polymer product; and
recycling the separated diluent and unreacted monomer to the reactor.

10. The method of paragraph 9, wherein an extruder for extruding the reactor

effluent is directly coupled to the reactor.

11. The method of paragraphs 9 or 10, wherein an extruder for extruding the
reactor effluent is directly coupled to a section of heated piping that is

directly coupled to the reactor.

12. The method of any of paragraphs 9 to 11, wherein the polymer product is
selected from the group consisting of poly(isobutylene-co-alkylstyrene),

star-branched butyl rubber, butyl rubber, and mixtures thereof.

13. The method of any of paragraphs 9 to 12, wherein the polymer product

comprises star branched butyl rubber.



conditions; recovering a reactor effluent conprising
pol ymer product, unreacted nononer and the dil uent

WO e@ai18(163 r eact or; extrudi ng the reactor effl uRECE/US2908/057535

separate at |east a portion of the diluent and
unreact ed nononer from the pol ymer product; and
recycling the separated diluent and unreacted nonomer
to the reactor. 10. The nethgd of paragraph 9, wherein
an extruder for extruding t hedreactor effluent is
directly coupled to the reactor 11. The net hod of

par agraphs 9 or in an extruder for extruding

t hel4 eadthermehed afe ARY .0§ paqagreelt8| Y e ddpMdgretipths @e&m%h or

of heat fhsRiRlid FohPaitidns c@fnbﬁﬁ:t htyleS&@ Rk & fofy (&Mtylene -co-
reactor. 12. The net hod of of aragraphs 11,

wher ei n akybstysesioy me halpgeraige t P@Y@“@P@&Fé@j“ﬂl&‘ﬂ%’ﬁ@e)@;r ot
g ?gf' gﬁ %ﬁg B&’:?V (rﬁtfbgpuﬁa}’dg%ﬁ‘a%& Qfaﬁblla}{éléhy&ﬁﬁ%bber butyl

rubber,” butyl rubber, and mxtures
thereoffwiﬁrhﬂheﬂﬁ@ﬂhuﬂl@ﬁb@nvmamX@a$§@¥®@hs 9 to 12,
wherei n the pol ymer product conprises star branched

but s 1 R GferkA- oflﬁseoffpalsagegh@é toafl!y wgérea%@&mmn%ngég at

13, wherein the el dstoners or el astoneric conpositions
conpr i sdaeast 100 ek weighteof gfe one or more hydrofluorocarbons.
pol y(i sobutyl ene-coal kyl styrene), hal ogenat ed

pol iy i satpetiliRReoC anabKyhadnRNe)o 15t RALRERNED AdudY thYther
rubber, hal ogenated star-branched butyl rubber, butyl

rubber , chaPoyemsthebcideridel rubber, and ni xtures
thereof 15. The nethod of any of paragraphs 9 to 14,

whergi n 1R enéalﬁddtt&% &P M@ﬁﬁs Blo 1€ 3TEredOHe RYuMR c&prises

of the one or nore Y dr of Tuor ocar bons. 16. The et hod
of any Jfl-¢idrergethplesl.b 1 2gctidluoigsthprg. A kAl di | uent
further conprises nethyl chloride. 17. The nethod of

any1gof e agtiRiNT Ry 1o pﬂi@graﬁlﬁef @l 1, TLhﬁ\eﬂd:dnh{ﬁﬁfng heating the
conprises 1, 1-difl uoroethane,

, 2- et r AlUYdP GEMBFTRLCHRNE B FfomﬂéC b IRetPRYPUGE 2hpNp the
of par agh@digy Bnlperalufe of HE LIREY pSATPELRIING thealdyng the

19. A method for producing elastomers or -elastomeric compositions,

comprising:

polymerizing one or more C; to C; isoolefins and one or more
comonomers in the presence of a diluent comprising one or more
hydrofluorocarbons in a reactor operated at slurry polymerization

conditions;

recovering a reactor effluent comprising polymer product, unreacted

monomer and the diluent from the reactor;

extruding the reactor effluent to separate at least a portion of the diluent

and unreacted monomer from the polymer product;

adding heat to the reactor effluent to agglomerate the polymer; and



slurry to a tenperature ranging from|0OC above to
about 500C above the instability tenperature of the
W@ Rwsng7pF i or to extruding the slurry. 19. A nRCTOS200057535
produci ng el astoners or el astoneric conpositions,
conprising: polynerizing one or nore 4 to C7
i sool efins and one or nore conononers in the presence
of a diluent conprising one ?{ nor e hydr of | uorocar bons
in a reactor operated at slurry polynerization
conditions; recovering a reactor effluent conprising
pol ymer product unreact ed nononmer and the dil uent
from t hacelng thy sepamric diisigandiurqagtsd mopomertp thereactes
separate at |east a portion of the diluent and

unreact ethe MABSE b f)z[r@gThﬂlhw Pwhaf R thd h@fl UC hddeddditAg reactor
heat to Hﬂ% react or eff nt to ag Ionerate t he

pol yner ;€ H?%@%’P?W@“? WBHYEXFEEddi | uent and

unr eact ed mononer to the reactor. 20. The net hod of

paragr ape hthodhe peiagrapizel onead, whersiddedxth@lct e cxtrigicohe
ef fl uent mhil t he reaﬁtor fflggnt i s extruded. 21.
The netﬁﬁﬁ“%?fwﬁﬁé§¢ﬁﬁ % oaupledito 9§ IagioEr ei n an ext r uder

for extruding the reactor effluent is directly coupl ed
to he rmachehod 32 anyhe parighpts ad @y, ofhepi agr@phﬁerlﬁr

to 21, wherein _an extr for. extruding the react

L1 deneruding iRt e i sl IR E I B Rcdiga st aeatcd
pi pi ng tiakg thet iddik@al kyupt@uptiRdedcrt he reactor. 23.

The nmethod of any of paragraphs 19 to 22, wherein the

s .adde to one nes., of the xt ruder
Brhe T o T Bro g oS 16CED 55 hegfispiser o
separ at egle di hti@bndsSf R EYEhRE fron1the extruder to the

reactor. 25 The nethod of any of paragraphs 19 to 24,
whe ein oI pr.oduct d fromt

s TG PR B oabe L £, ZF e, il G
star-braagbedﬁbmnmimmmbﬁﬁﬁﬂwbukyk rubber, and m xtures
t her eof .

25. The method of any of paragraphs 19 to 24, wherein the polymer product is
selected from the group consisting of poly(isobutylene-co-alkylstyrene),

star-branched butyl rubber, butyl rubber, and mixtures thereof.

26.  The method of any of paragraphs 19 to 25, wherein the heat is added so
that the slurry is maintained at a temperature ranging from 1°C above to
about 50°C below the instability temperature of the slurry prior to
extruding the slurry.

27. The method of any of paragraphs 19 to 26, wherein the elastomers or
clastomeric compositions comprise at least one of poly(isobutylene-co-
alkylstyrene), halogenated poly(isobutylene-co-alkylstyrene),  star-
branched butyl rubber, halogenated star-branched butyl rubber, butyl

rubber, halogenated butyl rubber, and mixtures thereof.

28. The method of any of paragraphs 19 to 27, wherein the diluent comprises

at least 10% by weight of the one or more hydrofluorocarbons.



26. The nethod of any of paragraphs 19 to 25, wherein
the heat is added so that the slurry is maintai ned at
wa@2apissat ure rangi ng from |1 0C above to about PGIL2008/057535

bel ow the instability tenperature of the slurry prior

to extruding the slurry. 27. The nethod of any of
paragraphs 19 to 26, wherein the el astoners or

el astomeri c conpositions co |se at | east one of

pol y(i sobutyl ene-coal kyl styr hal ogenat ed

pol y(i sobutyl ene-co- alkylstyrene) starbranched butyl
rubber hal ogenat ed st ar-branched butyl rubber, butyl

Tha A @ty plpajreranhp e fo 2%1rrﬂlerﬁna<tha dggent comprises

thereOf1JZ&ﬂu&B&hﬂﬁth@d2Q£uﬁﬂMnﬁﬁmﬂﬁbﬁQ&@DhS 19 to 27,
wherein the diluent conprises at |east 10% by merght

of the one or nore hyd ofluorocarbons 9.. The

of dhy df®paTaRsr SpHy Iopagagrapls 1046 Pa; i Gy |dﬂefm further

conpri sgmprisks eiefty U@rﬂ&ﬁiehane 1,1,1
2 tetrafluoroethane or bot h. 30 The nethod of any

ar agr aphs 19 to 2 mhereln t |Iue t fur her
nlﬁr. o e Rtegiof oy BF payezrany H’B wgrrﬁlad DU a5 shurry

par agr apisabllity @mpRratubbI6f £idasttaBeutssarcry has a slurry

instability tenperature of at |east about -86C 32.

The, et hod ar a 31, mh
Sy NS gty PR RERTR (o Bt gboTr Bigiony
-400C t anseddality tenfpéfaturSSt abbte4oret haBoetgsany of
paragraphs 1 to 32, wherein the slurry has a slurry
i ns}.abi | rature of agbaqut -45C to abqut -76C

ESRS IR AT A e e
conposi tins@ddity Gaippfahse Okboat -¥&ESBlabhiaviang. a neans for
agitation di sposed therein; an extruder directly

| ed first en d. the eof to

no e dt s?:?@%g]d %’h %B’&er‘* aﬁtc?ﬂef oFlaftﬂ‘éle‘i}%s%‘)@?pOSl&O“S
first cepalptiting:or contai ning or flomnng a vapor, the
first conduit in conmunication with the extruder; and

a vessel having a means for agitation disposed therein;

an extruder directly coupled, at a first end thereof, to at least one nozzle

disposed on an upper portion of the vessel;

a first conduit for containing or flowing a vapor, the first conduit in

communication with the extruder; and

a second conduit for containing or flowing a liquid, the second conduit in
communication with the extruder at a first end thereof and the vessel at a

second end thereof.

35. The system of paragraph 34, further comprising means for isolating the

vessel from the extruder.

36. The system of paragraph 34 or 35, further comprising means for

controlling thermal energy addition to the extruder.



a second conduit for containing or flowng a |iquid,
the second conduit in communication wth the extruder
wW@rooa/184763t end thereof and the vessel at a seROnNUSHMNE057535
t hereof. 35. The system of paragraph 34, further
conprising nmeans for isolating the vessel fromthe
extruder. 36. The system of paragraph 34 or 35,
further conprising neans for_controlling thermnal
energy addition to the extruter.37. An el astoneric
conmposition produced froma process conprising:
pol yneri zing one or nore Cto C7 isoolefins and one or
mor%7 - corfBhdsrneeric sompesitipndeedyesd fm 4 PEcesy spfPrising:
conpri sing one or nore hydrofluorocarbons to provide a
slurry @oRmctigingJodch®r ehast Oeki €, CRENSFIst b@N,one or more
unreact ed nononer, and the dilyent; extruding the
slurry ©8MeENRFHtIR he nressae 8 Foipehh OMPFKES dieyghimore
from t hey@loAss0embEdns ©OPRARIC la0RurrdNEorkREWE! HRY cladb@meric
separated diluent for polynerizing the one or nore C
to C7 i seppeftignsunrggtedmpuiopshyddhe dibsntef par agraph 37,
wherein the el astonmeric conposition is selected from
the grouRueRASILStsludg ©Bfseparate at least a portion of the diluent from the
pol y(i sobutyl ene-co-al kyl styrene), star-branched butyl
rubber, SHSOYETe GIBRBIIOBII T xt ures t hereof. 39. The
conmposition of paragraph 37 or 38, wherein the
el ast oNBEdyelifpOoP OfplafatcdNliOHTIOH [SuBFmdHzaly the acdratbrd @t Y C;
rubber. 40. The conposition of any of paragraphs 37 to
39, wherl¥Pkfithe el astoners or el astoneric conpositions
conprise at | east one of
po: 3'8% i sqtgutcm:npdssamqatlplkfflg?pyBe,neﬁereiin aiewgtm{eﬁﬁ cgmlt))ositioln is
pol y(isobuty| ene-co-al kyl styrene), starbranche ut
r ubber, SH&FHY i e Loy e%ﬁla%%%pwﬁwﬁwm%w?kﬂw ©),

rubber, shabraerabed! RBbX butHRRNer, aRd ik MERST,
thereof. 41. The conposition of any of paragraphs 37

to 40, erein the diluent conprises at |east 10% by .
wei Shi oSt FPghOn O BER A b | hosbe dPHGRs the clvoteric

composition comprises star branched butyl rubber.

40. The composition of any of paragraphs 37 to 39, wherein the elastomers or
clastomeric compositions comprise at least one of poly(isobutylene-co-
alkylstyrene), halogenated poly(isobutylene-co-alkylstyrene),  star-
branched butyl rubber, halogenated star-branched butyl rubber, butyl

rubber, halogenated butyl rubber, and mixtures thereof.

41. The composition of any of paragraphs 37 to 40, wherein the diluent

comprises at least 10% by weight of the one or more hydrofluorocarbons.

42. The composition of any of paragraphs 37 to 41, further comprising heating
the slurry to a temperature ranging from 1°C above to about 50°C below

the instability temperature of the slurry prior to extruding the slurry.

43. The composition of any of paragraphs 37 to 42, wherein the diluent

comprises 1,1-difluoroethane, 1,1,1,2-tetrafluoroethane, or both.



42. The conposition of any of paragraphs 37 to 41,
further conprising heating the slurry to a tenperature
w0 2008180363 rom | OC above to about 500C bel ow t hBCT/US2008/057535

instability tenperature of the slurry prior to
extruding the slurry. 43. The conposition of any of
par agraphs 37 to 42, wherein the diluent conprises
1, 1-difluoroethane, 1,1,1, 2- %ﬁtrafluoroethane, or
bot h. 44. The conposition of y of paragraphs 37 to
43, wherein the diluent further conprises met hyl
chlorlde 45. The canposition of any of paragraphs

o 4, M@P%‘PPPSM&)@ 0§ Py Phparpgeaphs 31 f@f'ﬁythﬁ%ltlgtﬁ Jilueny firther

tenperakg&gngﬁn@ﬁwigg§hmabout -86C. 46. The
conposition of any of paragraphs 37 to 45, wherein the

slurry has a slurry |nstab|I|ty tenperature o bou
“40"0C (16° sBpnp ot any 7 FryRErasnyo8i¥i BRCEP tﬁ?@ has

par agr aphsry3dstditd Gmpohalr& bt 1da& abburgsechas a slurry
instability tenperature of about -45C to about -76C

[ 0079] rtain enbo |nen s and features have
des‘tﬁr i beO@e FEMRE PNy © ﬁﬁrﬁ%rﬁl?hfav tﬁpﬁe?"’n?r?‘n‘ht f‘sslama has a

set of RuRBNHhEMilith @Werair@bt fbout -B0FRUbLt b&teC.

appreciated that ranges fromany lower limt to any

upp limt are.conte ted unl ess ot herw se

PEET at e coBpedfion YR ol pie s Tl Fhiepdhe iy has o
ranges appgahstdbilitp t&lp@fatdi@bﬁab@htahm abaw-76At]
nunerical val ues are "about" or approxinately the

di cat and t ak |nto unt ex r
o IaFSE TR SaBE AL FRBRGE oo BB R ' set of
pera@iribaVvappgr OdisNaddy a Sdet loff rdufhetibe laﬁvter li@@807Jt should be
Var i ous terﬁf have _ been ﬂaglned above. the extent a
t erdpPirsiatpdithat sangpsyfromiaay fRyyer Yaxt toegy &BQ?\I} imif gre gppiepjated

be GilaebihbRAsdneRaest Co@fih Nvick Pihitd SkppeNEmitNaddi@nges appear
pertinent art have given that termas reflected in at

| eal8t OBhePTp Mt edipibPslewt i ofllopuingisgbdvabist etie. “about” or

Fur4,peiRRlagly’ ahé 1nﬁﬁ5t%ﬂ] U 8lue, taﬁ@ lakP RS RLVIR %xpeﬁﬂ{énﬁt QFJr and
docunents cite I'S app ication are

|nd@ﬂ@@ﬂ@ﬂ@@wﬁwdbépgﬁéﬁééyg@em@@m@ygem@ngmgmﬁ1nﬂman
di sclosure is not inconsistent with this application

aankmr\@&bud%hh§ﬂb@ﬂk9ﬂ§ahﬁd%B6&ﬁ'ﬁ#&@e&@ﬁpiﬁﬁ&akb&ﬁla
is permtted. [0081] Wile foregoing is directed

t 0 BHPodingedainedpbavgeit EIP%%PR glé[pnsgye Qadast definition persons in

the pertinent art have given that term as reflected in at least one printed
publication or issued patent. Furthermore, all patents, test procedures, and other
documents cited in this application are fully incorporated by reference to the
extent such disclosure is not inconsistent with this application and for all

jurisdictions in which such incorporation is permitted.

[0081] While the foregoing is directed to embodiments of the present disclosure,
other and further embodiments of the disclosure can be devised without departing
from the basic scope thereof, and the scope thereof is determined by the claims

that follow.



ot her and further enbodi nents of the disclosure can be
devi sed wi thout departing fromthe basic scope
W@ b@saaf7e3 and t he scope thereof is determ ned PYT/URM08/057535

clains that follow Clains: Wiat is clained is: 1. A

met hod for producing elastonmers or elastoneric

conposi tions, conprising: polynerizing one or nore C

to C7 isool efins and one or re conononers in the

presence of a diluent conprising one or nore

hydr of | uor ocarbons to provide a slurry conpri sing

pol ymer product, unreacted nononer and the dil uent;

extecuah$ig the slurry to separate at | east a portion of

the diluent fromthe polymer product; and recycling
hewieparlate .diluent for polynerizing the one or nore
t BE7 135504 i ns. 2. The method of claim1, wherein

the pol yner product is selected fromthe group

conki st izngmethogofoy ( prodintiigy | daseneos alrk glastbmesn edompositions,

star-branched butyl rubber, butyl rubber, and m xtures

t her eof “°3P™ M nethod of claim 1 or 2, wherein the

pol ymer pplyadtiging Comepior Si@sres Car tobCanshgefidubiyd ohebdemore

4. The net hod of .any one of clai 1 to 3,. wherein the

el ast omSPLROBIME} 48t BFEFFENE0 Hhds HHWh SOBBHNE sieqpr more

| east ongd@flupetatidng Otbupﬁélvﬁeea GRAlYKYbBIiRN Bdlymer product,

hal ogenat ed pol y(i sobutyl ene-co-al kyl styrene),

starbr aﬁ‘éﬁéﬁe‘b@f’wm@ﬁ%é‘? dilyeitogenat ed st ar - br anched

butyl ruRkb&ling ﬁl@ts}ﬂr?’r tHQ@[?Jrate haleag %:}ﬁ)tfﬁgl Kuhy hlh[e‘ﬂph‘gﬁl the

and m xtures thereo he method of any one of

cl ai ms PO{Y@GHPYOGPféf?’é‘ﬁn the di l uent conprises at |east

10% by el Gitle @ <L AN GTHRRUARThLOROGHAORG 10 C;

6. The net hof of any one of clains 5, further

conpr i silysglefieat i ng t he

2. The method of claim 1, wherein the polymer product is selected from the
group consisting of poly(isobutylene-co-alkylstyrene), star-branched butyl

rubber, butyl rubber, and mixtures thercof.

3. The method of claim 1 or 2, wherein the polymer product comprises star
branched butyl rubber.
4, The method of any one of claims 1 to 3, wherein the eclastomers or

clastomeric compositions comprise at least one of poly(isobutylene-co-
alkylstyrene), halogenated poly(isobutylene-co-alkylstyrene),  star-
branched butyl rubber, halogenated star-branched butyl rubber, butyl

rubber, halogenated butyl rubber, and mixtures thereof.

5. The method of any one of claims 1 to 4, wherein the diluent comprises at

least 10% by weight of the one or more hydrofluorocarbons.

6. The method of any one of claims 1 to 5, further comprising heating the
slurry to a temperature ranging from 1°C above to about 50°C above the

instability temperature of the slurry prior to extruding the slurry.



slurry to a tenperature ranging from|0OC above to

about 500C above the instability tenperature of the
W@ RwBn$7pF i or to extruding the slurry.7. The nRCTO82008/057535

any one of clainms 1 to 6, wherein the diluent

conprises 1,1-difluoroethane, 1,1,1

, 2-tetrafl uoroet hane, or both. 8. The nethod of any

one of clains 1 to 7, mherei? the diluent further

conpri ses nethyl chloride. 9°%A met hod for produci ng

el astoners or el astoneric conpositions, conprising:
polznerizing one or nore Cto C7 isoolefins in the

pr e5encd NEMANY; ¢ OnE OB hgo Sn¥hgrrinnis diluent comprises
hydr of | uor ggiasb@hsel N1, 08RO ARE!, Bt Bsth.at slurry
pol yneri zation conditions; recovering a reactor

ef fl uent_conprising pol yner product., unreacted. nongoner
andt he TF ITGEHR PF 8 Pﬁ%g‘fé%%ﬂ;toe t VRS R ght ﬁ%uent further

react or ghplidtenicttyOciIGRRr ate at | east a portion of the
di l uent and unreacted nononmer fromthe pol ynmer

product; and recycling the separated djluent and .
unreact €8 BeHehetor ¢ Brofpng eeiaéF S 19, CPHEMARE hogrpgfitions,
cl ai m 9compasigi:n an extruder for extruding the reactor
effluent s directly coupled to the reactor. 11. The
met hod FPYEICHFRE 9NGPr more (yHe Ceiltpolehing iy the gesserey pf a diluent

ext r udi RgmbAGNd SR Hor€ fif drb@kodabofl M&GEANorCBbRIcAd: §iBry
a section of heated Plplng that is directly coupled to
1

t he readpbmerizgionpditishod of any one of claims 9 to
11, whergl e d [«ShoS m
r@dopeﬁd% a PRANE lEff?Eﬁ)[ Etﬁ{q;/r}sglg ﬁé)l?ffl&le%r/c{dﬁ& utnnagst?d

group consisting of poly(iso e- co-a styrene
st ar - br amwkedr indtthd dilghtdeam thoutaglor;r ubber, and m xt ur es

thereof. n Tﬁl% 0% otP %?ﬂu%flt %%pagﬁg af Iea%la%oﬁongofttﬂe :«Iiﬁ‘uent
I'ng g slturry to

i
furthereéonﬁr si'n eating the a tenperature

r angi ng ahd omedc®@ mbower fromalpnayi@p©dattoseal t he

i nstabi lity.tenperature..of . the slurr rior to

ext 1 aai ne Pt TP PR Gy Son plPhrfoatich incRbmlio i reagior.
clains 9 to 13, wherein the el astoners or

10. The method of claim 9, wherein an extruder for extruding the reactor

effluent is directly coupled to the reactor.

11. The method of claim 9 or 10, wherein an extruder for extruding the reactor
effluent is directly coupled to a section of heated piping that is directly

coupled to the reactor.

12. The method of any one of claims 9 to 11, wherein the polymer product is
selected from the group consisting of poly(isobutylene-co-alkylstyrene),

star-branched butyl rubber, butyl rubber, and mixtures thereof.

13. The method of any one of claims 9 to 12, further comprising heating the
slurry to a temperature ranging from 1°C above to about 50°C above the

instability temperature of the slurry prior to extruding the slurry.

14. The method of any one of claims 9 to 13, wherein the elastomers or

clastomeric compositions comprise at least one of poly(isobutylene-co-



el astoneri c conpositions conprise at |east one of

pol y(i sobutyl ene-coal kyl styrene), hal ogenat ed
wEg(isEebut yl ene- co- al kyl styrene), st ar branchedr/bszo9$/057535

rubber, hal ogenated star-branched butyl rubber, butyl

rubber, hal ogenated butyl rubber, and m xtures

thereof. 15. The nethod of any one of claim9 to 14,

wherein the dil uent conprise? at | east 10% by wei ght

of the one or nore hydroflud‘%carbons. 16. The net hod

of any one of clains 9 to 15, wherein the dil uent

conprises 1,1-difluoroethane, 1,1 1

| 2- t et r aPlibrest-hahdlogdrted ot PolyGspbutylgae-prstlicglatytsne)anystar-

one of Graich® ButhP rdfber, RSB dled REr-BiahdRDtbfH! £BBE:, butyl
conprises mneth oride. 18. A nethod for producing

| “chl .
eIastonﬁW@mb@a%B%§FéﬁEWiEm@ﬁﬁﬁ@émfmﬁﬁﬁwﬁﬁénprising:
pol ymeri zing one or nore Cto C7 isoolefins in the

presencern@imethodi drd8Nbn CAMIMiSI 139 40RBerbih (ROAiRient comprises at
hydr of | uorocarbons 1n a reactor operated at slurry

pol yner it i0onbe weightaf dissone pemeirdyiipdlugrosabens or
ef fl uent conprising pol ymer product, unreacted nononer

andid he Tohe Intt@iid dfraamohef EigiaGt Do, 1 Xthered e dilhét comprises
reactor effluent to separate at |east a portion of the

di | uent landifluprpethencel Ligretfdlioredans REPYBI ymer

product; adding heat to the reactor effluent to

aggionmermkendth@l POhTBIe oRAEInSET YE 1 b Nghdrkig tBe dakdt ghther
di | uent and,unreac}ed mononer to the reactor. 19. The
met hod &PMETISES Methyl chipiiieei n t he heat is added to the
reactor effluent while the reactor effluent is

extrgudedy @6thod hr Nnplob@inOf cltomio® 16 @lastbherivh@mngokitian,
extruder for extruding the reactor effluent is
di rect | yO¥BUpPMed to the reactor. 21. The nethod of any

one of GoBin¥Bizih8 oh® oBoredab &1, Ns BRARX fnf tHE BFesdrE of a diluent
extruding the reactor effluent is directly coupled t

G | 0
a sect i GAMBASIRBeRR] g hyjoRlypsecarbenyinragedqtsy operaisH atislvsy

the reaghRedzationREndi®IRod of any one of claims 18 to
21, wherein the heat is added to
recovering a reactor effluent comprising polymer product, unreacted

monomer and the diluent from the reactor;

extruding the reactor effluent to separate at least a portion of the diluent
and unreacted monomer from the polymer product;

adding heat to the reactor effluent to agglomerate the polymer; and

recycling the separated diluent and unreacted monomer to the reactor.

19. The method of claim 18, wherein the heat is added to the reactor effluent

while the reactor effluent is extruded.

20. The method of claim 18 or 19, wherein an extruder for extruding the

reactor effluent is directly coupled to the reactor.

21. The method of any one of claims 18 to 20, wherein an extruder for
extruding the reactor effluent is directly coupled to a section of heated

piping that is directly coupled to the reactor.



one or nore zones of the extruder. 23. The nethod of
any one of clains 18 to 22, wherein the separated
wa@lptosasn76d s recycled fromthe extruder to the PEHUS2908/057535
24. The nethod of any one of clains 18 to 23, wherein
the pol ymer product is selected fromthe group
consi sting of poly(isobutylene-co-alkylstyrene),
star - branched butyl rubber, ﬁityl rubber, and m xtures
thereof. 25. The nethod of any one of clains 18 to 24,
wherein the heat is added so that the slurry is
mai ntai ned at a tenperature ranging from|QC abgve to
abott  500€ rErvpitaRe oppt gBines 8 tor dmpdipisinuthe het iy pded to
slurry phéeFf mbR 84k theReuddee slurry. 26. The net hod
of any one of clains 18 to 25, wherein the el astoners
or el astoneric cqnpositions conprise at |east one of |
pol ¥ i sdt P}ﬂtl@H@? Baarent gf@wselﬁ?et)) 22 iR Higrsergrated diluent is
pol y(i selytil @R thOadulixtSihéeRr)., starbranched butyl
rubber, hal ogenated star-branched butyl rubber, butyl
rubber, hal ogenated butyl rubper, and m xtures .
the?‘eof The et & ik piscPt it (817a Bhereih Aherho e pep g is
wher ei n stiB&edifoeiit LAPFPEINSESnAbS %&ﬁ%bﬂt%&@&’o-ﬂﬁ&l tene),
of the one or nmore hydrof| uorocarbons, 28. The nethod

of any dSREbEAChed RptykiupBer; bptpl7ubhgh apdmixtepetherieptyent
conprises 1,1-difluoroethane, 1,1,1

, 2-1%t r afhk westiaRlt dfane on® bf bleint. 182Q. 24T Racroit tho Heddfis &1A¥d so
one of clainms 18 to 28, wherein the diluent further
conpri sékat dhs Hyry Brnygpiaiped agp temppatyre SO 14 pjoye to

wher ei n bhe §doar oo age insthtifity Y tehipstadipd 10ft the slurry prior to
tenperature of about -86C or warnmer. 31. The nethod of

cl ai m 1,extbrethasiiiy sl urry has a slurry instability
tenperature of about -45C to about -76C 32. The nethod

of & ai M8, mMRKS 6f shyt iR & Hlhiny 1% 25, SKHEIY the elastomers or
instability tenperature of at |east about -86C. 33.

The et KEEOBITIE [CamppEioncamarise thlsass|ogr o nekisisePusilencrop-
i nst abi la\%tyrene), halogenated  poly(isobutylene-co-alkylstyrene), star-
branched butyl rubber, halogenated star-branched butyl rubber, butyl

rubber, halogenated butyl rubber, and mixtures thereof.

27. The method of any one of claims 18 to 26, wherein the diluent comprises

at least 10% by weight of the one or more hydrofluorocarbons.

28. The method of any one of claims 18 to 27, wherein the diluent comprises

1,1-difluoroethane, 1,1,1,2-tetrafluorocthane, or both.

29. The method of any one of claims 18 to 28, wherein the diluent further

comprises methyl chloride.

30. The method of claim 1, wherein the slurry has a slurry instability

temperature of about -86°C or warmer.

31. The method of claim 1, wherein the slurry has a slurry instability
temperature of about -45°C to about -76°C.



tenperature of about -45C to about -76C. 34. The
nmet hod of claim 18, wherein the slurry has a slurry

WO pBaliI7bi ty tenperature of at | east about - 86ET/BS2008/057535
The nethod of claim 18, wherein the slurry has a
slurry instability tenperature of about -45C to about
-76C. 36. A system for producing el astonmers or
el astomeri ¢ conpositions, cogprising: a vessel having
a means for agitation disposed therein; an extruder
directly coupled, at a first end thereof, to at |east
one_ nozzl e di sposed on an upper portion of the vessel;

a f1% st Thenaeihed fbrcleipnBaivvierdn dhe slugi by & NMpPoAnstadHiy

first coufbbrdtudedf SQOINUYoGAREQN W th the extruder; and
a second conduit for containing or flowmng a |liquid,

t he second conduit in co nication wth the extruder.
at = firide Brgeq wirdom §Wnef?gl Vs sBTy ahasaa Slphh dnsiagdity

t her eof .tedperanlR @ 6%t A8 ©fo dbbai-M36, further
conprising nmeans for isolating the vessel fromthe

extruder. 38. The systemof. claim36 or 37, further ..
fri sithg %5#2 Aetoh r BPIFIRGE R Ralefetlyly instability

addi t i oRerherdthe oextiEddtout 88C. An el astoneric
conposition produced froma process conprising:

or i corBRatEhes i <418 O oebitea U i Py Tabily

Conpri sitfigpc@digre OF abRt 57y dradbhtuosegcar bons to provide a
slurry conprising the elastoneric conposition,

unrgacted noponer and.the dil uent; extrudi ng.the slurr
Lo Beparht BAD 118ack oLl (BRTSE (Ghe CBPHENT FPBRHAE
el ast omebmprigedposi tion; and recycling the separated
di luent for Polynerizing the.ong or re. G4 to C7
i sool ef idny&sse having a means for agitation disposed therein;
an extruder directly coupled, at a first end thereof, to at least one nozzle
disposed on an upper portion of the vessel;
a first conduit for containing or flowing a vapor, the first conduit in
communication with the extruder; and
a second conduit for containing or flowing a liquid, the second conduit in

communication with the extruder at a first end thereof and the vessel at a

second end thereof.

37. The system of claim 36, further comprising means for isolating the vessel

from the extruder.

38.  The system of claim 36 or 37, further comprising means for controlling

thermal energy addition to the extruder.

39.  An elastomeric composition produced from a process comprising:
polymerizing one or more Cs to C; isoolefins and one or more
comonomers in the presence of a diluent comprising one or more
hydrofluorocarbons to provide a slurry comprising the elastomeric

composition, unreacted monomer and the diluent;



40. The conposition of claim 39, wherein the

el astoneric conposition is selected fromthe group
wa@onsitazshg of pol y(i sobutyl ene-co- al kyl st yr enBQT/US2008/057535

star-branched butyl rubber, butyl rubber, and m xtures

thereof. 41. The conposition of claim39 or 40,

wherein the elastoneric conposition conprises star

branched butyl rubber. 42. The conposition of any one

of clainms 39 to 41, wher ei n the el astoners or

el astoneri c conpositions conprise at |east one of

pol y(i sobut yl ene-coal kyl styrene), hal ogenat ed,

pol y(i s@m%ge%-%%ww%%t? relsay 2 Rortigngefdhe Hideenb ey the

rubber, alopRreaswshstibArandr anched butyl rubber, butyl

rubber, hal ogenated butyl rubber, and m xtures

t her eof .rewsl.maﬂ%@S@@Wﬁéﬁlﬂ%rford?olﬁwlzméhwnecqran% G G

to 42, whelehd the diluent conprises at |east 10% by

wei ght of the one or nore hydrofl uorocarbons. 44. The
conposition of any one of clains 39 to 43, further
co%r i SiiHg ERETIHY Phelagm (1% yhsicit ghet eJasamerisdsqipposiian is
slurry. The. c it &R, : &
el e e A e R Ry
1, 1, 1, 2staebragehed brybiubberebutdrulthst. land mésturghdereof.
conposition of any one of clains 39 to 45, wherein the
slufry hag BmpbsidnYor dhai dridoy whERah@L M :Em@ic &mposition
| east about -860C. 47. The conposition of any one of
cl ai ms Z9mposca star pipeahed putyHebber.urry has a slurry
instability tenperature of about -45C to about -76C.

42. The composition of any one of claims 39 to 41, wherein the elastomers or
clastomeric compositions comprise at least one of poly(isobutylene-co-
alkylstyrene), halogenated poly(isobutylene-co-alkylstyrene),  star-
branched butyl rubber, halogenated star-branched butyl rubber, butyl

rubber, halogenated butyl rubber, and mixtures thereof.

43. The composition of any one of claims 39 to 42, wherein the diluent

comprises at least 10% by weight of the one or more hydrofluorocarbons.

44. The composition of any one of claims 39 to 43, further comprising heating

the slurry prior to extruding the slurry.

45. The composition of any one of claims 39 to 44, wherein the diluent

comprises 1,1-difluoroethane, 1,1,1,2-tetrafluoroethane, or both.

46. The composition of any one of claims 39 to 45, wherein the slurry has a

slurry instability temperature of at least about -86°C.

47. The composition of any one of claims 39 to 46, wherein the slurry has a

slurry instability temperature of about -45°C to about -76°C.



