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PHASE SEPARATI ON PROCESS UTI LI ZI NG A HYDROFLUORCCARBON
FI ELD OF | NVENTI ON [0001] This disclosure relates to a

why@soesabon- r ubber conposition, and net hods fBET/US2007/010333

separating diluent and unreacted nononers froma

sol ution conprising a hydrocarbon-rubber dissolved in
a hydrocarbon solvent. In particular, this disclosure
relates to the use of a hydrqfl uorocarbon diluent as a
phase separating agent to séga?ate nonomers such as
C4-C7 isoolefins frommxtures such as butyl rubber

di ssolved in a C5-Cl0 hydrocarbon solvent. This
di scl osure al so relates to nethods for preparing a
r ubber cend : ING A

hydr ocar bon-r ubber §ﬁ:§§ﬁh¥ﬁﬁdﬂﬂ% {Tﬂoﬂ@gar bon sol vent
and a diluent by a rocar bon phase
separating agent to produce a polyner rich rubber
%ggﬁ% &ﬁiﬁgﬂlﬁ[%dl | uent rich phase. BACKGROUND
| ymers, and in particular,

hweegcar bonThighhigdlssuréraates o raeﬁ?d@darbﬁn-@ﬁiﬁtfw(bahimsﬂtmn and
poI ner i zat| on processes. See e. ani c em s
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Mat yj aszewsk ed, Cationic Polynerizations ,

Makikalar, firie . dlsmrweﬁlktes 199 ushef @altsﬁiryféw.lor@%{?%?ndfls?m as a
@Jhggé'“‘skﬁé}gm%ra%gﬁ{ RPERRET otnXHie?@lsL&’h 'a@ctzgxdﬁsls{)(‘ﬂ@ﬁns from

n-initiator an Lew s aci d les of
Lramttgea@u@hs ap rb@llt)dd@bberoﬂ@scelmﬂ BF3. CEQam’b}/é@C%}bon solvent. This

Ic\ﬁ/\#I l&&?g : Ix@ﬁalk%dt% 15&?8&5? godgftggghrgfg?\é?o%ﬁ” e Bﬁ?ﬁﬂi solution

pmmpm;ungahydmcmbooeelsber |dnssmh/ad in s hgémaddomsorv@ﬁ‘emde@i diluent

It on st I sool.efin
SoREEIPERE R ot ROt pheE PRk thensipbipguces petymer
trichpfubbercengent phinerindra dilent frch plsaseng the initi at| on
step, additional nononer units add to the forned
carbeniumion in what is generally referred to as the

B APICEROUNS ep. These steps typically take place in

a diluent or i'n a sal vent 000 | ndyst.r

gtk |y a&?@kﬁf@dpwla‘é§p'f“é‘£aﬁ‘ e@’gcw yar ﬂvm rubbers, may be
p&%ﬁ(z{@ﬂ lif aﬁl‘lb@Batan‘P@ E@l%n{eﬁzﬂt'i&gﬂﬁﬁeﬁg rS):@aé ?0 Orbsklb @Hemistry,

usi ng y lorid as the dilu
T@Iﬁﬂj é?}[:f['{]lONg Mprgismbgm gg@dllqeﬁtxgq H,alfly1084 1085 Englewood Cliffs,
P {:oo%&ge&afmn%eqesm%g&@wsﬁ; %deﬁﬁehicai’&)ﬁnﬁflzmrﬁyMarcel

hl ori de hyl | oride 1s enployed Tor
Dekker, Inc., New York, 1996. The catalyst system for producing hydrocarbon-

rubbers typically includes two components: an initiator and a Lewis acid.
Examples of Lewis acids include AICl3 and BF3. Examples of initiators include
Brensted acids such as HCI, RCOOH (wherein R is an alkyl group), and H;O.
During the polymerization process, in what is generally referred to as the initiation
step, the isoolefin, e.g., isobutylene, reacts with the Lewis acid/initiator pair to
produce a carbenium ion. Following the initiation step, additional monomer units
add to the formed carbenium ion in what is generally referred to as the
propagation étep. These steps typically take place in a diluent or in a solvent.

[0003] Industry has generally accepted widespread use of a slurry
polymerization process to produce hydrocarbon-rubbers, using methyl chloride

(MeCl) as the diluent. Typically, the diluent used in slurry polymerization



a variety of reasons, including the ability of nethyl
chloride to dissolve the nononers and the al um num
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di ssol ve the hydrocar bon-rubber pol yner product of the
pol yneri zati on process. Methyl chloride also has a
suitable freezing point to permt |ow tenperature

pol yneri zation, typically at_tenperatures |ess than or
equal to -900C. Methyl chloride also has a suitably

| ow boiling point to allow for effective separation of
t he hydrocarbon-rubber polyner fromthe diluent. A

slurry polynerization process using nethy chloride as
t Precefispyeqnsisty epserdiallyref mﬁbyla@vaw%\g\éetbv ghloride is employed for

h t

ey ARt RS ORGP i 1 g s
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reaction to be_renoved effectlvely by surface heat
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s diltet lagsof harvews eelaunveziy sldnu rmgcopmjr,yemblmgtthea hezﬂquﬁﬂgmbnzatlon

PRt B ol B R rendios o b1 Ferrmsdec ety surface

Shedtleychangei rcul ated through tubes of a heat exchanger

b unp, iLe boiling ethylene op the shell sid

pi/‘?@l“ﬁ es cogh PG °Pﬁ’é‘19§g'6f F%Fcf%ﬁb'é‘?‘gf% PEOGREF Ay drocarbon-rubber
def arsmrgeﬁoltymetrﬁau&o ptdcRgs Bichideewell eiRBe habdelewithhevolume of
require eat flux and the qverall resjistance to heat

t AR K} to SR Kitses SWVhgrEp Yegerculaiomehthe xeactinggpixture is often

S Prdvadeiso P4 B%%Siﬁip\éﬁl:ﬁ{ qu&émﬂl@B? siR@| ¥ FBEror 'uﬁhu&'sta' d¥tinuous
heat transfer, woul d tend to cause the slurry

t apestirad @nk deaqtgre(“Q‘r'rﬁTsR’afatSefﬂﬁSPnWt & U Patemtt N@aﬁ 417,930,
; &%ﬁﬁg}%lgqggﬁggﬁiéﬁ %}?rgefEIQ?E? ﬁé@lrp Foldh dsBs HB%Fn, ae‘@&h&r ritable

elative to'the total volune o
t frr use in a slurry polymerization process to produce rubber is referred to in

general as a “reactor” or as a “butyl reactor”. In these reactors, slurry is circulated
through tubes of a heat exchanger by a pump, while boiling ethylene on the shell
side provides cooling, the slurry temperature being determined by the boiling
ethylene temperature, the required heat flux and the overall resistance to heat
transfer. On the slurry side, the heat exchanger surfaces progressively accumulate
polymer, inhibiting heat transfer, which would tend .to cause the slurry
temperature to rise. This often limits the practical slurry concentration that can be
used in most reactors from 26 to 37 volume % relative to the total volume of the

slurry, diluent, and unreacted monomers. The subject of polymer accumulation
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slurry, diluent, and unreacted nononers. The subj ect
of pol ymer accunul ati onhas been addressed i n several

w@aa080034¢ such as U S. Patent No. 2,534, 698; W®&/US2007/010333

Pat ent No. 2,548,415, and U S. Patent No. 2, 644, 809).
However, these patents have unsati sfactorily addressed
the nyriad of problens associated with pol yner

particl e aggloneration for i_rgf)l_ enenting a desired
commercial process. Additionally, Thaler, WA,

Buckl ey, Sr., DJ. , H gh Ml ecul ar-Wight, H gh

Unsat ur at on Copol yners of |sobutyl ene and Conj ugat ed

Di enes, 49(4) Rubber Chenical Technol ogy, 960 (1976),

d1as hesn @gl’drqspﬁde}—n gviega;l patents: yuch riscU:S. altﬂ)qtyNo. 2,534,698, U.S.
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aQhdraical (TeLhRslo@y,s Y60 Te760t GiselbsRYThRFEHRL,] @ik cationic 'slurry
In reases,rapldly as reactlion tenpetature I ses.

A{j’éY‘Gﬁ’B?a&t"é‘doﬁb&?quX‘F‘éég PEARPOLEY letiWite isgPiehE (Grily rubler) and

Pl @yQUbertidiand indithiaces they contact, such as
reactor discharge lines, as well as _any heat transfer

§0PPhrent  bEioNVers dliereo aree AoNEmbeve ob oo lemsi asspeiated opith the
; I C r I

PRV AR B ILRAET o S8 RE Ly o e pobymer

[[g06Es & heregsidryimagiiomerals Wwithoeasbgsberaand/torcollect on the reactor

1.00: r:S.are.carfri N

A P SRR e Bl RO, Wl BRI BBl B Foce of
pdgyoreenared imnctasdsergpidlynes reartived tenhperstuch rissal vegiomerated
pol ri.zatjon,.processes”, the separation,of the

SAIHED FRbin B B RER epy B BRET S o Mg they contact,
}ﬂtch%ig&’l'&ta’lt dipchahes Bndshas Szgl]aisalh'goféaofraﬁslﬁ@' REIpIA#I being used

romthe solvent 1S cgarri ut Steam.stri ppl.ng or
SRS (PRI et PE RPHR PR PBC AT 63 CrHiflsSipge low
aﬁn@aﬂﬁftwdrbmﬁi%ﬁ?cbﬁ%itibhﬁﬁﬁﬁfibe traifig@ged.ong belen .
r ized that sybstantjal econom es in pol yner i
pﬁﬁﬁgﬂses o Gliher PRV BER P APTOPoT R Aadler GoVnatieap diReasEng o
OfolyersSat canteaduy TR h veRRA Fhidhs At Py eh® ¥ itbdiR the monomers to
mnimzed. [0007] It is well known that man

sk \rahymepirednepd ]s,ﬁneupplmeraf@rrsqdabline suete r“SQ}/WePhi Rodymerization

SOBE:EIUNR {pRAG0AM (R PoRSnct FHbHE thd PeiRSRAL 3bRerhil n &nergy
solvent rich and polyner ri'ch phase by heating or

clobINshYg. stappwyhetsdhe senpratidreseths glolmemfsom the solvent is carried out
by steam stripping or other suitable solvent evaporation techniques. This is an

energy intensive process. It has long been recognized that substantial economies
in polymer processes could be achieved if the energy requirements of the solvent-
polymer separation step could be minimized.

[0007] It is well known that many solvent-polymer solutions are stable
over a limited temperature range and can be caused to separate into a solvent rich
and polymer rich phase by heating or cooling. Upon heating, these solutions
exhibit a lower critical solution temperature (LCST) above which separation of

the polymer from the solvent system will occur. This separation results in the
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exhibit a lower critical solution tenperature (LCST)
above which separation of the polyner fromthe sol vent

waeymsem3ws | | occur. This separation results i nP€TES2087/010333

formati on of two distinct phases, one a solvent rich
phase, the other a polyner rich phase. These phase
separati on phenonena are generally pressure dependent,

and the two phase systens cam.be made to revert to a
honobgeneous singl e phase by 7isothermal 1y increasing

the pressure of the system above a critical value

whi ch depends upon the conposition of the solution and

t he nol ecul ar wei ght of the polyner. The LCST for
doimpatipbeft tyloatigincPpB)sevamedi sobvens vigh pha®athgi atherla pdlymer rich

Pat Po| 1 4 ' f
b 588 oPiss bR 18Rl o e S SO B, an
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RiepBRIEHh GRNcahpesiReE of tiad selufies @nd theweslecular weight of the
tenperature_terned the Upper Critical Sql ytiagn
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§bﬁ@ﬁﬁ9ﬁ$-The prior art teaches a nunber of methods of
Yobbszi N9t ife EERTT RhA t@ﬁg&%@rg %bS@éJWhﬁﬁh fs&&!i&{‘%u separate
I po p d a

sol ution to separate Into yner ric ase an
siotovéwp disdictpplzases. 4 |solisnt atchy phagej ard @r solpteocishsphnse. The
. _ i ved t o .
SBREIGPR Yfehihend bl 160 b FAHIBRT Rdr leRBEMITE qermed the
Fappt Ciidsal Soltfign 1BSnpSathes (UEST)amelBy 1B6,1888T Thewsephase
.art rocessesgare di sadvant

prior IR a .

e erPh aebio RETRE T e ERERDPIENE abf GRT A pagpss are
tihedd enper adpureprodsutdef 3d Ybiuaiont Thafpriee tart baxchesa maehber of
separatian. . [ 0009 , Pat. No. 4,319,021 is directed
CBOEAS: ioh st e T 55 6 mEBi 4o ARl e 8 D RolSton to
PiePaRES Bifo WdIPmBEfith phadeléhd!s 8olknt AYE bhaRPAl@iiaBiVe prior art
tenperatures. The techni que described in this Fatent

i PoFeisess vitHeh daue tytdizedr thy LowlnBhenapmenon iy gatymer separation

hydeQcay ReludeQnbedRelive®in 608 Ubdiaht Nedl i3, 643 £54:0496,135; and
| ecul ar wei ght hydrocarbons are the C2-C al kenes and

no
al Rah843. WApsehPrpreatit PIopssses afe disedvangagegualia thane significant
Weh St dPeateHerdMs Requidd doGalsBitfe tMIPHER GX RE 8SRition to affect

substantially reduces the phase separation
t agesizad separalient ing is still required in

[0009] U.S. Pat. No. 4,319,021 is directed to an improvement in the
foregoing phase separation processes which permits the use of lower separation
temperatures. The technique described in this patent includes the addition of a low
molecular weight hydrocarbon to the polymer solution. Suitable low molecular
weight hydrocarbons are the C,-C; alkenes and alkanes, which are utilized at
about 2 to about 20 weight percent (wt%). While this improved process
substantially reduces the phase separation temperature, heating is still required in
order to affect the desired separation. Separation processes utilizing the UCST are
also disadvantageous because of the need to further cool the solutions.

[0010] U.S. Patent No. 4,946,940 is directed to a phase separation process

wherein a temperature independent phase separation is reportedly caused to occur
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[0010] U. S. Patent No. 4,946,940 is directed to a

phase separation process wherein a tenperature

i ndependent phase separation is reportedly caused to
occurin a polynmer solution by.introducing into the

pol ymer solution a critical anmount of a phase

separation agent. Below the critical concentration of

t he phase separation agent, the m xture exhibits a

normal, lower critical solution tenperature ("LCST").
Oormmlmgr salufien bﬂmtmqiawgseﬁ@éhappb'ﬂmq@ehﬁ@nu'chcrttwel amount of
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a ropriate pressures, n separafe out a pol ymer .ric
&°1 ANG 15 Bi‘ré‘ﬂﬁé%"é Gr é &ﬁ?é“%ﬂég‘f‘? ﬁ‘
Lm_flf as detgmakidsnd sbhﬁlwrfﬁn&ﬁ{tkﬂﬁi pﬁaQJeVs%Bﬁratmn agent
stem essentially free of the PSA') The consequent

p §3’@ deparaducsa preauthes pelymer plyiest soi et pihigs solgHan.q under
%’@f@&ﬁat& BsspRasan fie ot Q §r Hek phase 5@91 Eerhperatures

er app prlate condi t1ons f ydr ocarbon pol yners,
t h@tv@gn vlam LCsSTcetndmhasLéC%B R d@etsmabd) ysingobe @prenml@m@ysolvent

t
%fse&tnﬁlg ﬁ%%ﬁﬁﬁé?@?\ms%ﬁgegﬁsfegﬂgg ;g@%éc%yg}{at{o%ergsults In a
t p@llymeq siehvhiasdhand alsdlvahi voh bbatset Néhepe omdlmness oed hethe PSA,
WS DR E Sapaitioh) o FPELEBRN IRERT i) Q% fh phase
phaﬂpnmmbat B0 @f maresby vehimegpof theebtat aystom p1dosesabstantially

grbe ca]rrled out at or near the polynerization
r G52 Pf BAYBY t tenperature. In that way, little or no

afmutzu onal hERte isn?wd o Wl plrﬁbesgrtelmmlqgﬂ v&tﬂclﬁﬁ\foagi alléwe for the
aratlon Her et of or | deall.ze oved .
migs ofthg @f ws@esféﬁw égﬁfﬁéﬂ@aam[“ﬁéﬁ?“gxp Alopg with the ease of

b tRINGndekesReies hdletidta With ;ﬁﬁis@nEe ion of a solvent
2,542,559; 2,940, 960; 3,553, 156; 3,470, 14 3,496, 135

3palyBiegizgtion prygessAe be carristous 38OT Beay ghe B@Bmeszmw rgzgiion exit

afé‘iin rg’taye QKQhatuwa?y 1%%%%&9@%6@51'&% R Adid be required to
RU 2 713: DE 100 727 A, EP 014 93 %

Aaffemhszsre@gr@gen Pmt@@/r@mh lda@idzevlolmmqy&éeamcesses have not
been achieved.

{0013] Other background references include U.S. Patent Nos. 2,542,559;
2,940,960, 3,553,156, 3,470,143; 3,496,135; 3,726,843; 4,623,712; 4,857,633
5,264,536; 5,624,878, and 5,527,870, U.S. Patent Application
US2004/0119196A1; RU 2 209 213; DE 100 61 727 A; EP 014 934 2 A2; WO
02/096964; WO 02/34794; and WO 00/04061.

SUMMARY OF THIS DISCLOSURE
[0014] In some embodiments, the present disclosure relates to a process
for separating a hydrocarbon-rubber from a polymer slurry having the

hydrocarbon-rubber dispersed within a diluent, which comprises the steps of:
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SUMVARY OF THI S DI SCLOSURE [ 0014] In sone enbodi nents,
the present disclosure relates to a process for

WG epanesicig a hydrocar bon-rubber from a pol ynePCEUS200Y010333

havi ng t he hydrocarbon-rubber dispersed within a
di l uent, which conprises the steps of:(a) contacting
the polynmer slurry with a hydrocarbon sol vent capabl e
of dissolving the hydrocarboqsrubber to produce a
first liquid phase and a second |Iiquid phase; and (b)
separating the first liquid phase fromthe second
i quid phase, wherein the diluent conprises a
hydrofluorocarbon the first |liquid phase conprises at
I@hst BOtagREother palymed iy ovise - bofrdsathon seivemiecapable of
t [ flu
e Ly o B R o BoRREE A%t abiaCRRy ¥, gocond
dBjuM phask; ek hydr ocar bon-rubber based on the total

ght r on-rupber. in th
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ptTaY BolErL B e e S B e ot e B AL eieht of

Qﬁﬂ'pliyc&Sﬂu&ﬂ&»@alfbbﬁpﬁl Qhe doHmEORNLAEY,] ﬂxﬁﬁ tthe mbumnqmd phase
slurry wt dr ocar bon sol vent capa

ROSRIISGF ﬁgle@?ré(ﬁ%%dtfé%bmm%bewmwr &aﬁfdﬁ%ﬂ& tpfal gyeight of

ecﬁéﬁ?&ﬂo@h#bﬁnhﬁﬂ?&qﬂ?Wﬁol%rﬂngyélgrrg’hase and a second
essential |y honogeneous Tiquid phase; and (b

si9p&Phat i ng imeadmtrcmal lemthodimena,s thef peasenth disskasyred relates to a

r.e _
LS BEISFaraheChitibMbS-HURRE MDY bOSTIA shurry haying the
| lnalsocagbormt 1 Wobet dtsbashyw:tbinl ajd)iiwm&r\bmnh lsesptisenthe eps of:
t of, t he fluor ar hon t [
(@b gD tnd. BRI Rt G RRCE RReodrbdlf sBREH Ehoable of
Ui ssull ¥ingf the H@/dmycdalﬂﬁmﬁfdbbér rubiredudza a efirso esdehdiallp thamogeneous
i ght of the hydr carbo rubber in the nmer
0 pr&testrt A b iy ipactspe v R BBt ¢ ne
fq'bg st bdpgttihgnhasiest ligR! HReORAn ihgubcbranafad phiwe, f i rst

entla | y honpbgeneous 1iq hase, .and he secon
Ty é}“?y difisng gERBIRSS | f‘q’aY‘g’ ﬁﬁa@ AOGR & ﬁ ﬁ@%shqwd phase

s&irm@hgeb an léa|§€6@ QYATBS thel HidE ¥l RAE4bOM bhatd Meit@htbtal weight of
percentag solidin the liquid phase%ﬁ) or the

pOey Rt PamcyrbO[nomﬁ}ﬂe | PPIYET P TRddnd | BRapecond Tiquid phase
eéﬂ?ﬁ’&hs‘é% Rt foast OF wWvESRRAE hilioeh®OHIEbE&! RE&S oh fhe total weight of

the hydrocarbon-rubber in the polymer slurry.

[0016] In some aspects of this disclosure, the first liquid phase, the second
liquid phase, the first essentially homogeneous liquid phase, and the second
essentially homogeneous liquid phase contain less solid than the polymer slurry
based on the weight percentage of solid in the liquid phase(s) or the polymer
slurry.

[0017] In further additional embodiments, the present disclosure relates to
a process for separating a hydrocarbon-rubber from a polymer slurry having the
hydrocarbon-rubber dispersed in a hydrofluorocarbon diluent of, comprising the

steps of



a process for separating a hydrocarbon-rubber froma
pol ynmer slurry having the hydrocarbon-rubber dispersed
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steps ofa) contacting the polyner slurry with a
hydr ocar bon sol vent to di ssolve the hydrocarbon-rubber
at a pressure greater than or equal to the vapor
pressure of the resulting nixggre; b) adjusting the
tenperature, the pressure, and/or the weight fraction
of the diluent in the resulting mxture to introduce
phase-separation of the resulting m xture to produce a
first essentially honogeneous |iquid phase and a
s®c ondcenading e pelymoabsurgovidh Iaﬂtm‘mpapm solveridtodissolve the
S
| iﬁ%&g{)?r%ﬁgr&%%r bi @,Efﬁg‘}rﬁ g&&&%g@%‘tﬁgxf eg 2] {ﬁasﬁﬁﬁgp&esmre of the
ﬁmuhmgmmquud centrlfugatlon or a conbination

er eof in the firs ph t

hst YV %&1 tteﬂ?eﬁa;}‘dl}eoh?eu%r%%sué? 50! %%cf i tI%uen ﬁ %3%’061 of the
thﬂ?udm)txﬁl thaeiegllting f mixtereyd imefoducy phascaseparthitiodest thenresultmg
th nmer slurr and mhegeln t he secopd . UId

rfs Pigduce B Frgesigialy omeapartscdAngnehas aSecond
b@s%,e@hmyﬂdh%ge%&hs Nglig Baééf aﬁche hydrocar bon- rubber
in the polynmer slurry In further enbodi nents,

tfe pr &YWHALngG e rﬁés:r,tdr%u ehl%? é@r@ Bessepprst iguidmbpse by decanting,
r gnta&i% isbdibdRg 1 ﬁﬁlcﬂﬂ#ﬁa 'cQ&rn%!xéé’hBM &3 dMbifation thereof,

yneri zatio the retrof Itting process

cwﬂrplfeinsmgﬁlphbqlgdewg’swemmseé ehleast ¢thyt'se ¢fohg dgdrofluorocarbon
hﬂlﬁé'n\f bhE B D alf%%%lﬁq}f'tﬂg h§%18§'u¥f£% b%ﬂtdlg{%gglrnaﬁ% polymer

e polyner slurry conprises a rocar bon-r
slspe'r@eidwhnrean dh¢ weeund hmuld 1ahala‘y d:nommer@ at dedsv §t wt% of the

dhggrgcargo bhe%‘%r 7R rogotﬂe tota tt Qy ot l"écarl%r ex%tbgér in the

n or eq jua fie vapor pres reo e resu
npgbm&tshWME di | uent conprlses a hydrofluorocarbon b)

SRl 7 ac B8 ShBR Rt it oS ERRY BERIGBANE latts™ a process

r GsrUtetiofiginy %h Wxesting $10iry ashtioficppsls fresigMidiaplam, ke fehefitting
resulting mxture to produce a first essentially
hBﬁﬁﬁ%ﬁE@UgmpﬁﬁﬁF§“Wﬁ§§e and a second essentially

h@jmgea@&ualﬂgf 8 ¥of A Sy Both B s‘i@n’@@hﬁﬁéﬁl@ doAnériasibn plant,

l'iquid phase Tromthe second [ iquid by
dﬁt%i?ﬁl}'fﬁ@r sl @fré{\ﬁqlgpr@gﬁ 1a|hyﬁg)carhoacru§pq:r (éfgqused in a diluent, with a

CRPdlobAHOR L RBAL @F diSschUMhe M ERBHoRGUBBED at a pressure greater than
or equal to the vapor pressure of the resulting mixture, the diluent comprises a
hydrofluorocarbon,;

b) adjusting the temperature, the pressure, and/or the weight fraction of the
hydrofluorocarbon in the resulting mixture to introduce phase-separation of the
resulting mixture to produce a first essentially homogeneous liquid phase and a
second essentially homogeneous liquid phase; and

c) separating the first liquid phase from the second liquid phase by decanting,
gravity settling, liquid/liquid centrifugation, or a combination thereof,

wherein the first liquid phase comprises at least 60 wt% of the hydrofluorocarbon
diluent based on the total weight of the hydrofluorocarbon diluent in the polymer

slurry and wherein the second liquid phase comprises at least 90 wt% of the
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wherein the first liquid phase conprises at |east 60
wt % of the hydrofl uorocarbon diluent based on the

wao od0at02seé ght of the hydrofl uorocarbon dil uentPCTUS1967/010333

pol ymer slurry and wherein the second |iquid phase
conprises at |least 90 wt % of thehydrocarbon-rubber

based on the total weight of t he hydrocar bon-rubber in

the polyner slurry. [0019] rgyet addi ti ona

enbodi nents, the present disclosure relates to a

process for retrofitting an existing solution cationic

pol ymeri zation plant, the retrofitting process

conprising the steps of: a) contacting a polyner
duidredaghpr-rubber hasedotrutheotptalaveight ef gt Pyeorarkpnanbber in the

w erggg pol ymer sol ution conprises a
ocar h-rubber dissolved in a solvent, with a

H9I121f | uor obmyboadditionsal pnﬂwdhnmtgrtbatmesehhdtscmsumqmws to a
2R essure of. the hEsulL
AAptiaF 8 "Bl Rb R Soat "B shlchie Dl echoptant, e
mtrgfitnrfgr;&oéésemombnmhg thy stepf dfior ocar bon i n the
r sultin nlxture to |ngrodu e ase-separatiqn oﬁ t he

Sul t FHTERGHNE, fPELRFr ORI TGn fes ol GO FRtioqhF polymerization

f‘;ﬂﬁiﬁg&ﬂeop@lyhieﬂ WotlitRInA £ 8miphides? aS ﬁ9&%@a@>‘é§&ﬁbﬂ>&| disolved in a
honogeneous |iqui d phase; and c) separating the first

| SOQNFNG ‘pmlaé*élsfdr@ilﬁqrﬂ@ré@t BRI PTSSEHIF @riﬁﬁ%rstéarwr equal to the vapor

dseaitd Hfthe JeRNidg/mp&hite, i ng, liquid/liquid
centrifugation, or a conbi nati on thereof, wherein the

f9r st adigsting Pledswpersipei thesprassure and/@hetweight fraetion of the

SIS0 TSRS ) St lfon o

tlheuléeg ONIKUTE (foi poghivase ﬁcsﬁrq;sqrmelsly dromaggpeoBOliquidopdse and a

O,I;B/Qgs 8@5[1!3,0%{) 9&% ‘Fﬁ&q Hase S#Ot al wei ght of the

rocar urry. [0020] In
s@me asgpacitsigahe ﬁhst $1qd1dspiiass tﬁnom tmrsecmdsl@@s'al pbhset by Gecanting,
di scl os

e erein.the h car bon sql.vent I ses

3R Sellie, BAFUTI4 Supbiealig FnkobbignERERE o
C\?]l'hd:nemdtﬁe fﬁstbllwdd phagehamsprises aﬂlepﬁtgf(?ﬁvt%(bfﬁﬁé) ﬁyldimiﬂnbrocarbon

t.he hydrqcar ve t. 1 e romtne ou
BRGS0 H5 198 5P Gh A8 e JeDiRIHRECCagR Hheh RERAHS, shury and
n‘&héﬁéirﬁﬂﬁ' Q06 eﬁqam 156 @$aliRises alTRhEYI P WABE theShydrocarbon-

%E %ane but ane, 2, 2-di net hyl but ane,

%r l??@? i %zﬁ?gE Wezghtr%lﬁbﬁ/th%eonﬂsuw@f Hy e ekyraer slurry.

| pent M ome, a%pgctgr%tfhbﬂsﬂﬁml@él@e gmgéss(es) of this disclosure,

dlne ent ane, 2,4-di nmethyl pentane, 3, 3- t hyl

p@h?rﬁﬁ’e t W‘Pﬁflﬂ?féptsah’@nt Fompriscy @X(an)ehydrocarbogs, preferably
Ajpeafli ﬁ%hmédh%%}@hc 8528 nhdloPELENL. AR PRBerrOf EAMBdiment, the

hept ane, but ane,
hydrocarbon solvent is selected from the group consisting of: propane, isobutane,

pentane, hexane, methylcyclopentane, isohexane, 2-methylpentane, 3-
methylpentane, 2-methylbutane, 2,2-dimethylbutane, 2,3-dimethylbutane, 2-
methylhexane, 3-methylhexane, 3-ethylpentane, 2,2-dimethylpentane, 2,3-
dimethylpentane, 2,4-dimethylpentane, 3,3-dimethyl pentane, 2-methylheptane, 3-
ethylhexane, 2,5-dimethylhexane, 2,24,-trimethylpentane, octane, heptane, butane,
ethane, methane, nonane, decane, dodecane, undecane, hexane, methyl
cyclohexane, cyclopropane, cyclobutane, cyclopentane, methylcyclopentane, 1,1-
dimethylcycopentane, cis-1,2-dimethylcyclopentane, trans-1,2-

dimethylcyclopentane, trans-1,3-dimethylcyclopentane, ethylcyclopentane,
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et hane, nethane, nonane, decane, dodecane, undecane,
hexane, methyl cycl ohexane, cycl opropane, cycl obutane,

weyosomsmt ane, mnet hyl cycl opentane, 1, 1- PCT/US2007/010333

di met hyl cycopent ane, ci s-1”-di et hyl cycl opent ane,
trans-1, 2- dinethyl cycl opentane, trans-1

, 3-di met hyl cycl opent ane,

et hyl cycl opent ane, cycl ohexang, _net hyl cycl ohexane,

benzene, tol uene, xylene, ort’ho-xylene, paraxylene,

net a- xyl ene, and conbi nations thereof. In a nore

preferred enbodi ment, the hydrocarbon sol vent

conprises an ultra | ow benzene grade hexane, the ultra
|cselobexansn encthrdrclnbsaane, berrsnet toleanse aylear] yrtb«b-xalene para-

r
A LRl LRI 9% e, et st
[tBO Bgdrocarteonelanpeomprisés arthilradiosc bosasne grachaehexane the ultra

fl uorocarb conpri ses ne c rbon
1951 Bento ja s dRutoneapile SherEY) b8 miLR B Rifene, >
i'ﬁlanylth@he r}lg'leYhylpé}ﬁaﬂa{ dgeﬂ{quwlmrmmammf | oleRanat
one carbon atom and at. |east two uor
UBBA Ohbr eltbr S5 aBTFe RN iF o TVt B BopRPEgarbon
Zprﬁt,leé bt Rae Sld@BoAfhY at leabt dn hiy@lobah lattdh Ofid@neast one
[ 0022] Addltlonally t he hydrofluorocar on is

rBprwseripey Bsgierahly.f berkidzotlygrasasben gomprises phleagiepne carbon

O hnd Gt Wastrwlod ﬂQBEﬁ‘é %fontJ' mo% ?é]y@l)lyt thelhy®Bfludrocarbon
IS greater t han or equal . In a preférred

appadtisae hil; dmrmmmmd@r éela} Bontrafluage¢theaneed fromt he
consi I
092, o PR, S HOERTRLRA g LA PR ot

1 2-di fluoroethane; 1,1, 1- tCMﬂﬁhoroethane 1,1, 2-

frlféll,‘ln%(r ?setnr}%%gslb f}rgrér{ ﬁgdng() ty(:l\flts rf?éf ergfl rheaqn 3l to 1, and z is greater
phm af kyoalaet hdnes prefekrell émbddimengpho h&dl@;ﬂuorocarbon is selected
A TN T T —
fldordetBand; ex laﬁﬂm&bemﬁ@alnz,dlﬂuo}oaxhane 1,1,1-trifluoroethane; 1,1,2-
SThSlGHAO" gR PBanes Lot 2,20 G S0 UOLRRLOBRNSE 1,120
%e%t@&rée&hzﬁrﬂzf | uor opL@PRBApropane;  1,1,2-trifluoropropane;  1,1,3-

1,2,2,3-tetra Iuoropro ane; .
1tr1ﬂu9r@rgpz§)@m af”%r&%ﬂf‘%‘f?ﬂ@an@ 1,2,3- mﬂuoropropane' 1,1,1,2-

hetraflucropedp@nt af | UOT,9BL @Bﬁﬂ@@roﬁro}mﬂe 3-1,1,2,2-tetrafluoropropane;
pentafluoropropan 1,1 pentafluoro ropane; 1,

11.2.233- te;gnaﬁl@gfqmpwoér]@baﬁ@traf@qogropane 1,2.2,3-tetrafluoropropane;
» B14, 32 henalud éﬂ@;‘iaﬁ‘)@ane 111 35 3;?«c:rx:%afluoropropane: 1,1,1,3,3-

, 3-héxaf |l uor opr opane; 1, hexaf ['uor opr opane;
entemuozorzfoaam% hé.pt?az,ﬁumm@u@m@panr; 11,4.2,323-pegauoropropane;
hP t@f% 1, 1-t{ h Bl 41enabLsans, 1,3,3,3-
IS 23 PRN BB R fopabe, 1 1L LA SRR propane: 11,133,
lhejs,aﬂwmpfdmmxeobut ané;l H.2,2.323Jd1epifaﬂuommnaane 1,1,1,2,3,3,3-
2 %jtrifluorobut e . 1,3 f.luo
25bbprolfiou et onpriobbid 2l M rghanes 1.0
Itriflubrébutane; 1,1.,4-trifluorobutane; 1,2,2-trifluorobutane; 1,2,3-trifluorobutane;
1,3,3-trifluorobutane; 2,2,3-trifluorobutane; 1,1,1,2-tetrafluorobutane; 1,1,1,3-
tetrafluorobutane; 1,1,1,4-tetrafluorobutane; 1,1,2,2-tetrafluorobutane; 1,1,2,3-
tetrafluorobutane; 1,1,2,4-tetrafluorobutane; 1,1,3,3-tetrafluorobutane; 1,1,3,4-
tetrafluorobutane; 1,1,4,4-tetrafluorobutane; 1,22 3-tetrafluorobutane; 1,2,2,4-

tetrafluorobutane; 1,2,3,3-tetrafluorobutane; 1,2,3.4-tetrafluorobutane; 2,2,3,3-
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tetrafl uorobutane; 1,1,1,4-tetrafl uorobut ane;

1,1, 2, 2-tetrafl uorobutane; 1,1, 2,3- tetrafl uorobutane;

A 2abs/@02344 et r af | uor obut ane; 1,1, 3, 3-t etr af | uor OTIUSV07/010333
1,1, 3,4- tetrafluorobutane; 1,1, 4, 4-tetrafl uorobutane;
1,2,2,3-tetrafl uorobutane; 1,2,2,4- tetrafl uorobutane;

1, 2,3, 3-tetrafl uorobutane; 1, 2, 3, 4-tetrafl uorobut ane;
2,2,3,3-tetrafluorobutane; _q._

1,1,1, 2, 2-pent af | uor obut ane;

1,1,1,2 3- pent af |l uorobutane; 1,1,1

, 2, 4- pent af | uorobutane; 1,1,1 3 3 pentafluorobutane
1,1,1 3,4- pentafl uorobutane;

tatraflyerebuheor ob&tla%é‘Pelllaﬂu‘Qf@uBﬂ}ge nt a$): béropentafiuorobutane;

1 ; ObUt ang} 1 3 3. pent but g
11,’1’,1?,’% .pfégf-&glgnt #"&8%? obut a(ri;> o3 Y afuoro utane;, 1,113,
nmmaﬂdqmbwaxm; an é )1 L4;H'P61tﬁllﬂ3fpbmamf‘ | udsloB2t3apentafluorobutane;
uorobutan .
1,%,2%2 % pf“}ﬁ’g‘h‘ Ua(SIICObut anéﬁ,2,3,3-pentaﬂuorobutane, 1,1,2,4,4-

1pe11.tziﬂlﬁxr8bL3a1|TE§XaflLlJ@,Bprérﬂﬂthlor&bdtaﬂe 2, 4,242,3,3-pentafluorobutane;

1P S PRI obut el 2 hapaliGorobtianes | 1.1.1.224-
%Aﬂﬁof@&?&‘n@uorlofollbg,@«he)lafi‘uolo@utane 1,1.1,2,3,4-hexafluorobutane;

hexafluorobutane 1,1, 1 42 hexaf I'uor obut ane:
1 1;112 4 A-hexafl Hesobutans; obutlah’é 3 3_|_4-hexaﬂuorobutane 1,1,1,3,4,4-

1h<gqa?]u§ro%u¥h¢?éaf llupi gfbi"ﬁ %@ﬁaﬂlﬂorébutgnez 31,1,2 2,3,3-hexafluorobutane;

4-hexaf | uor obut ane héxaf | Udrobut ane; 1,
11 2,232.3, Mhenqﬁj@gfqbytﬁmb ut an]el 2 2 4 4-hexaﬂuorobutane 1,1,2,3,3,4-

%h%e g‘ grogj’ ﬁa_nEexqq Q%DPQ l}lntt:Qzﬂ‘f‘luor(i[bu’canc-: 1 2 ,2,3,3,4-hexafluorobutane;

2, 2, 3, éxaf I’uof dbut ane;
11.2,122.3,33 -hepafiiorwbnwibet ahd;1,2.218,4-heptafluorobutane; 1,1,1,2,2,3.4-

EtafhelaPiBheane: 1 nb TR et o oLt 2 304

1hdptdflihr8hditade; hept afll ud)ﬂobm,tleimptafﬂ.l,oiqblltar% 4,4 1,1,1,3,3,4,4-
t af ro but ane;
e bR, “Ioh12. 235 4-8e8ny8Bimne: o1 opubAre 2344+

lodtafluerdbdtage; 4, 4- oqt, BbI3ym4 abittaM@robutane; 1 1,1,2,2,4,4,4-
1,1,1,2,3,3,4,4- octafluorobutane 1,1,1,2,2,4, .
ob¢tafiperobbBnEane; 1,1.1,2.348, 400 uoroButaney yor ob‘u% ARe2:3.3.4:4-

1nor1aﬂul)r@ou¥ar% 3,4, 81, 1@@@% Jaridhad@butbnd; 1, 2,121 3-trifluoro-2-
4.4, 4- nonafluorobutane 1,1 1 -trifluoro-2-

nBeHIpespsie; 1,1-h39uflppr-2Eresbyprapenss pr oplahés3-ietrfﬂuor°-2-
1rr%tﬂ3ﬁ%r%?£rllé"or 0- 21 1 g‘?ﬁtﬁﬁjaﬂﬁ%@%ethylpropane 1,1,3-trifluoro-2-
et raf | uor o- 2- met hyl pr opane; .
1§f1u030mﬁthylllmmmzr (f Ilubi Geperiafiverepamethylpropane; 1,1,3,3-
t hy| pr
g%tl}aa%lﬁﬁog%gﬁg&?ﬁéﬂulg}il rg{ﬁﬂ% hpr gggt%ggﬁlf’)rla 3L (Suctomethyl)propane;
113, Q—mﬂlafrpm@lgar(ef,Ilubﬁﬁﬁﬂvhlgﬂlcy@pb‘fﬂam 1,3,3-trifluorocyclobutane;

1:1;,%5 'tétk#ﬁruog@é&ﬂo%{% En%fng ne;]i,1,%;33te{r5ﬂ£$1169§881¥&519£m angj 20 3.

tri
1 pént&ﬂ@emeyqlalﬁdtam ocycllgh@3aireentafluorocyclobutane; 1,1,2,2,3,3-
3-tet uorocyc 3x -
pg?f{airrupﬂocrygg 3Jg+aéxsu t ane ,‘f %%3 |2lel‘icxaﬂu()rocy(':lobutane 1,1,2,3,3,4-
1hexaBludrq@smicdutane; ocycl 0, 2086, 4-hepftafldordcykcidbutane; 1,1,2-
hexaf | uor ocycl obut -
1 it} ‘5”9"‘5 ‘2Fy “hexapl géF‘gt‘%ﬂp&‘mﬁ‘Sn e; 1lp-tiflupreprppene; 1,2,3-

h&]ﬁﬂfdr&@r‘b@@ﬂ&' Obqtﬁf‘-@nﬂﬂoroFropene 2,3 .) ,3-trifluoropropene; 3,3,3-
1 2, 3, 3, 4- hept af Iuorocyc obut ane; 1, 2-
tnﬂuoropropene 1,1,2-trifluoro-1-butene; 1, 13-tr1fluoro~ -butene; 1,1,4-
trifluoro-1-butene;  1,2,3-trifluoro-1-butene; 1,2 4-trifluoro-1-butene;  1,3,3-

trifluoro-1-butene;  1,3,4-trifluoro-1-butene;  1,4,4-trifluoro-1-butene;  2,3,3-
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trifluoroethene; 1,1,2-trifluoropropene;

,1,3-trifluoropropene; 1,2,3- trifluoropropene;

2®8/@023u6 f | uor opr opene; 2, 3, 3-trifl uoropropeneCT/BSBNB010333

rifluoropropene; 1,1,2-trifluoro-I|-butene;

,1,3-trifluoro-1-butene; 1,1,4- trifluoro- 1-butene;

2,3-trifluoro-I-butene; 1,2,4-trifluoro-I-butene;

3,3- trifluoro-1-butene; 11324-trifluoro-l - but ene;

4, 4-trifluoro-1 -butene; , 3-trifluoro-1-butene;

, 3 ,4-trifluoro-1 -butene; 2,4,4-trifluoro-I-butene;

,3,4- trifluoro-1-butene; 3,4,4-trifluoro-1 -butene;

4, 4-trifluoro-1-butene; 1,1,2,3- tetrafl uoro-

rifuprnb-buteng; 2 43 detrifluprarbrbwtent; bd.ésddrifluoro-1-butene;  3,3.,4-
fl t 1 fi | .

]tnglugr 21- tbﬁgern% 4'§%{ ?—értd?hé#)rﬁulgplgten% 4 § r%fﬁxto;d'al l}h%r% 1,1.2.3

]Iﬁﬁafb,lcﬁetlebmtaﬁd: uot,b;2 l&tetltaﬂhemel—bmezgas, A;Itkﬁﬂafdﬂmm)-ll-butene;

B frahudort Bt 11 Searudtt-Tfineres > 12 feafivoro-1-

Jbuﬁerﬁ;, 4 e, 3,aftbtdof @orb- 1~ butb@é;e 12,8 A-tdirdfli@br iabliene;0- 11,3,3,4-

_ztke)‘;lig quot leP'l?tﬁg?’ﬁoi ,St réilf t%&ru@%] —bkt)lyetn%n ot 1,4,4,4-tetrafluoro-1-butene;

R,334- f%ntaﬁbaﬁf k%ﬁ@rel - letzem@etra’ﬂu%r&a dndtéter alewnaedraﬂuoro- 1-
-butene - entafluoro- - but ene;

 butgeat a3 M@‘?-@traﬂ%m -drhaiteng; 1 344, 44te§éﬂtual10r Lrbkl@neal 1,1,2,3,3-
bﬁgn?d'lﬁxor&-’llbﬁer% 4- p?@?ﬁlﬂéﬁfa@lubr&l’”b%&%edr A} ,1,2,4,4-pentafluoro-1-

4, 4-pent afl uoro-1" -butene; 1
pl@rtt:@r,l lubl?»el‘l -penfaflope-1-butene; 3,143 parneatafiveraltbutene; 1,1,4,4,4-

;pé;zttﬁﬂ%r 4]l I;Jt% 4| 3%?() A ,Qfdbeﬂ%glﬁgfoll-bgkgn%pe'l,2,3,4,4-pentaﬂuoro-1-
2b13¢1&; 41,Z,4¢le4ﬂpaﬁﬂaﬂoom~l-bumb,eaé, 2,4emtaflupro-1-butene; 2,3,4,4,4-
1pe61ﬁ '028 rlobLfexée 3 3e gﬁ 4 lﬁ 8 i}{#ﬁ] 4%r?)o 8@}%91%u?12¥]2 3,3.4-hexafluoro-1-
1bdt¢12s 3, 4,141 hsxlaﬂlhmtiﬂ)uordx-lbbnﬁtem@, 1,1,2,4,4,4-hexafluoro-1-butene;

exaf | yoro-1 -butene; )
11 ,%,353,%,44}164@ uQLa- -3)8Fe(519; 1_].0%,%) é4|"l ?-hexafluoro-l-butene, 2.3,3,4.4,4-
1hckaBudrod 1 bubersaf | uong-2, 134-0eptafldomd- B-bitehed- 1,1,2,3,4,4,4-
hexafluoro 1 but ene

1heptafluore-1bueng ot of lubpg-4-4-Aitearduoio--biteiey 4 41,2.3,3,4,4.4-

ﬁéﬁx@ﬂd&@ﬂ%&en@ utlen €trifluorb-Bbatethed, £l lzemfa{owgrtﬁnéne 1,1,3-
-butene; 1,2,3,3,4,4,4- heptafluoro 1 -but

| triflyore2riutenss o- iz:-lb‘hfré}f@mﬂ putong; p | ﬂ42ubfrbﬂtzofe@r@ﬁ@ne 1,2,4-

LyrilBio-LIbftdddor 0121 1 BULERGuorb-2-bdkehd:] f lupj &- t%trQﬂ&&BeZ butene;
| ,2,3-trifluofo-22Butene; 1,2,4- trifludro-2-butene;

11.1,1,4-tetmfluerg-3fhuteney - 4. beBepafluorg-2tbutene; 1,1,2,4-tetrafluoro-2-
f r
S 18 1,1,1,2,3 -but 1,1,1,2,4-
I t:){lllt':ex?%,’ j i yar t‘é%r%ﬁor o%ﬁgtenc 1,1,2,3-pentafluoro-2-butene;

tetra ut €n
| p¢nt@t]®mét-butenmr bs12L, bﬂtmﬂuorcb -29bhutertept rlat Jl fot-peafluoro-2-

bHYtg{;' ,2 3 21 éﬁ?’aflf g%ﬁ%ﬁg&%-f—b& Ré‘l‘t enc’l 52 4,4-pentafluoro-2-butene;
pé,ﬂtlaI B;ﬁl@h@c-aﬂubtﬁ-’érml,tent 1, ]],13,344 ﬁéwkaﬂhmrbbﬁtebc;t eret,1,3,4,4-

h(TXa%lugrd é b%ﬁn;falf ub?%?,ﬁalbla Frafin %Qred 2-butene; 1,1,2,3,4,4-hexafluoro-2-

| blhtcﬁe A4, 14 pell,B?If 4-heptaﬂﬁorbl=u-eﬁEne 1,1,1,2,4,4,4-heptafluoro-2-butene;
3, 4- hexaf | u ro-2-butene; 1,1,

1*“2* POFURS IFERfor 0- 2-butene: 1,1,1 , 3, 4, 4-

hﬁmﬁi uor o- Preferdifyiethe hg&r&]tﬂ)r&caﬂbdiﬁéaef EaDE02 2D EhE B Giressure

2, 3,4, 4-hexaf | uoro
of ’lOf 3 'kPa-a. The hydrofluorocarbon is at least 20 wt% of the total combined

mass of the polymer slurry and the hydrocarbon solvent. The diluent further

comprises methyl chloride. The hydrofluorocarbon is selected such that more of



butene; 1,1,1 ,2, 3,4, 4-heptafluoro-2-butene; 1, 1,
1,2,4,4, 4- hept af | uor o- 2- but ene; and m xtures thereof.
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25C and a pressure of 101.3 kPa-a. The

hydr of | uorocarbon is at |east 20 wt % of the total

conbi ned mass of the polyner slurry and the

hydrocarbon sol vent. The diluent further conprises

met hyl chloride. The hydrofl uorocarbon is sel ected

such that nore ofthe hydrocarbon solvent is required

to produce the first liquid phase and the second

liquid phase, as conpared to using nethyl chloride as

athgi hyslerarberd splvente is semvirgdnigi piodnee thodizet] ligridsphmse and the

P . ) _ _
2355 Bl SE 5, REUBR B uRE R TRochlo i dituons ynder the
osange gowtitionat i on thereof. The first |iquid phase

' tiall I f th ted .
Bk oes 3 Binkripstad poHR: ALFRO O BrHERT gropp LB onaly
| Gorhpr§seR OlriteRited mbnoynerEnecRalyyYRr  kombihatiohtthereof. The first
conprises a Lewis acid, wherein the Lewis acid

cBarirbase somptisgs espentiaily allopldbe mnmaciedgupnomens), gagalyst, or a
14o18bindRoP thet i, H8EINAMY ‘forégémdi% 1Rk pgiﬁ(‘f@rkﬁxﬁry.[ﬁ%@lymer slurry

Dependi ng on the pressure and tenperature of the

pfusthes somprises adlgmisorcidhwbereim jhealswishacigreosenrises tahmetal or
th Cc i1g E St | y
ol B3E ST 1S R0 0 ORI ARSI
abl9261 , t he Depandivarasothe muersore Wrﬂp@@e&uq@mt‘yh@ ifedess, a third
a r - \ A . . ..
S0P R L MIBL A beslnd, OGN S ph BB sing o consisin
hyseacalybefithe bpdrefluetacarbonableni. ses great er t han or

SR, 508 of Gl o Rbd Rrp a5 RSB BRI YRR andrn
ab?)pblytir%@ﬁooﬂ;ﬁﬁztgg@_apﬁﬁiﬁfeﬂet ipﬁfah?;aﬂly:ﬂ rslq_eam@gcrr % combination
sqgl ve itjonally, e firs i qui as
cﬂ}m'}s&é Bxégo]cﬁwgﬁ-rsbmr%l Y CREPRAEf BkeaTeh Jher g pasal to about
bag ed129Rolile Tt Bldr¥&@irBbt-rbel BRIV 08 3ERPE O BE Tesk fhan or
the polynmer slurry. The second Ilg;bd phase conpri ses

gfe & AR 2O When spniapisdvith Bedwdmsarhopselvenhsed on
t h{i)Zth al vy ifition®d lé/tglﬂ% BYQnReAd B &g,ré&@ﬁ’ise.b?%%sh@xan 5 wt% of

1 f
pol ymer slurry. [0028] In sonme eitbodi nents, ;
t thedwidsraarkongrubpprebasdfl @atthe iptaltvgiglrofithe Bydroserbesypleber in the

9 R B0 SR OGRS BB e of e
r bydroearbprrgbber based on the total weight of the hydrocarbon-rubber in the
polymer slurry.
[0028] In some embodiments, the temperature of the adjusting step of this
disclosure ranges from about -100 to about 160°C.
[0029] In additional embodiments of the present disclosure relates to a
hydrocarbon-rubber composition made by a method comprising at least one

process of this disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS
[0030] Figure 1 shows a phase diagram of the three component system of

butyl rubber, hexane and 1,1,1,2-tetrafluroethane (134a) at 25°C.
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hydr ocar bon-rubber conposition nade by a net hod
conprising at |east one process of this disclosure.

WBRIEBIDBESCRI PTI ON OF THE DRAW NGS [ 0030] Fi guP€T/11S2007/010333

shows a phase di agram of the three conponent system of

butyl rubber, hexane and 1,1,1 ,2-tetrafl uroethane

(134a) at 25C.[0031] Figure 2 shows a phase di agram of

the three conmponent system oi butyl rubber, hexane and

1,1,1, 2-tetrafl uroet hane (13 %f at -15C. [0032] Figure

3 shows a conbi ned LCST and UCST phase di agram of

butyl rubber dissolved in hexane using nethyl chloride

(Med), 1,1,1,2- tetrafiuoroethane (134a),

10834 f | uor Bigureah ehgvis 2 phasemdiagram pf thedhesfe qpmpopent system of
rj - di, fi U PESCRI PTI ON

?%‘bgﬁl g%éﬁp %ﬁée érbcglélﬂlfll’g&%? 0 ?%%%%I%éfa gi'ons “and

40632}l es of Fighe Prshoenta dosbireduL€SW drdd D@8 Tbehase diagram of

escri bed, i,ncl.udin referred enbodi ments.an
JERin s ARVl i RSt g arbroRiBoddLeqh. 1112
tegefdréatHamg (13wR)C 1130 -aEThoréetRdtel QI52alOdnddat Erbledt Y methyl
infripgenent, the scope of the "invention" will refer
tedofifle el bdifhisreetBane he appended cl ai ns, i ncl udi ng
equi val ents thereof, and elenents or limtations that
are equi valent to those recited. [0034] For purposes

RETAHILED DHESSIRIETEON the clains thereto, the terns

! ocar bog,[: y R TI r N;

LT eT oy aHHE Speffty BRbodimele" 0ERIHD rkd SRfples of the
ugestni disstasheenygdhipoy hedesaribednihchetfing prefewtd shbedmaents and

S TR FOED S LS R e ctaime
I’iydﬂfm'fcmr Bondetdﬂndiiemg:igfrﬁng'mmb,dhy resHes)f the difmention;]’ vlvill refer to
SRyr LB mSle B b7 RRPCE RlarnBr Meriiig BALF AR thereof, and
afirnchisenlimitabipod hasirle@auivaltne to obyreeited.i ncl ude

I sobutyl ene honopol ymers, .i sobutyl ene-isoprene
?@h¥ | r ub% Plj PB@BB?§H€¥ 5 dl'%%ﬁ?ﬂfeyf"é éheaﬁl&lms |gt)hereto, the terms

paiydrotatdonlsbyéene goRaleymer s, “Ifldascabb@naibBer but ¥bmposition”,
r.ubber terpol ﬁmsrs and the like, Further exanples o

, . f
hyWAERSAFSIPREh eRNd OBPEIS 2rh Apeshtierraanesally herqiay and refer to

adlgtSheRSOSARBHRE c CONYRISHITRE (1) pAfmk SO &GRBvith the ASTM
[ sobg)r ene, para-nethyl styrene, a combi nation

URESES0S” iatagn. Thebpeler ofatuiroubay St ferBise Relymers
m/érn%kﬁﬂﬁnéﬁéo Ltﬁ"""l&b%@}l'lgx(es,) isoprene, para-methyl styrene, or a
combination thereof. In preferred embodiments, hydrocarbon-rubber polymers
include polyisobutylene homopolymers, isobutylene-isoprene (butyl rubber)
copolymers, isobutylene and para-methylstyrene copolymers, star-branched buty!l
rubber terpolymers, and the like. Further examples of hydrocarbon-rubber
comprise halogenated polymer(s) and/or halogenated co-polymer(s) of
isobutylene, isoprene, para-methyl styrene, or a combination thereof.

[0035] The term “‘catalyst system” refers to and includes any Lewis acid(s)
or other metal complex(es) used to catalyze the polymerization of the olefinic
monomers to produce hydrocarbon-rubber polymers, as well as at least one
initiator, and optionally other catalyst component(s).

[0036] The phrase “suitable polymerization conditions™ relates to the

selection of polymerization conditions and components, well within the ability of



or other metal conplex(es) used to catal yze the
pol yneri zati on of the ol efinic nonomers to produce

whyasoeastdon- r ubber polynmers, as well as at | eBSI/US2U67/010333
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initiator, and optionally other catal yst conponent(s).

[ 0036] The phrase "suitable polynerization conditions"”

relates to the selection of polynerization conditions

and conponents, well w thin _thhe ability ofthose

skilled in the art, which are necessary to obtain the

production of a desired polymer in [ight of process

paraneters and conponent properties. There are

numer ous pernutations of the slurry polynerizatjon

pmsfe%ll?cg ipthscarb evipghl e BeISBYRIY Emeb‘iamp ewfeélsctloa\sof a desired
. LOA% e

\(I:\@l1 Iggiﬁl?g va(lsﬂsg%(f&%?g pr oéléurgefmaa ﬁ% ocar bé{ﬁ@% fhere are

hmuhwgumnpermutmrrs obé“s itlneedslam/r pblylneeglzap@msmocwse to produce

ras refersyto.a r t L ef f.luent .
M??ag?%b "%bg;??f g gg ffﬁ’or as | Iw%bll Oa:s orrn?rg%ro vPrxatlilons in the
t palymefizatfori dvensdnehtsyavaflitse t@piodues a hadiooarbonirabber having one

pol r.slucr ncl udes the hydrofl uorocarbon dil uent
o?r%?§¥ﬁ?geéﬁxﬂt?ﬁ%nts sol vents, the unreacted
MROSNErs, ag h‘é@hk‘as@s‘pabjh%’r SBETITORENE o A Bedchr Jfft@eht @bmprising

catal yst systens, and the hy drocarb n rubber olﬁre
Ry St é’éPOft Hguy toawygtbl%%}l@péh?rsp ehihg gmﬁ% merization.

- CPRPPH Q?%é sirf %ﬁ%@&h@l@&oﬁ@o%%b@ffHﬁﬂ&nttd?%{lxﬁfrg of diluents,

presenf after nmerizat’ion. The pol yner slurry may
a$<§bem%f e qr@e%vtfr&m@@mmsm%@p phéy eempenegfe s Hig feed or

%tgﬂlkgt §ys|&¥)q§ o':{r]dug{eog%xgx%}bgﬁ lruﬁtggr npcyi‘?ﬁkp €of QFUI@Qt ]Heh@atalyst

rslurry i1s Irect reactio oduct.
Tbnestqmin rcasceéaiwtut»bam cemgentnty rege "myfehnb cabbtm-thalsistent they are
are tere

hangeabhl rei ref
PORea arE) Eolaer b, THORASRRL 45 AP aisb ThAF o hhyarpcarbon
heubdbae polyept alieosedbenziarschydrbfuoroxdrbos (dilpehit mthedrer or not the

conprise cat al st, and/ or unreacted

nﬁﬂ@ﬁgff Iylf66§§%§%?Fh%h?ﬂ) 9hs a diluting or

d{e038| vi ng agfenphrak%df‘ﬂfbbmbaﬁanitbwncﬂf‘hythﬁtarbSn-rubber cement”
speci ficall e d to include .part r ) )

Bt S han R St Fr 0 friatre(s) iy Gopppubbgpmixed ina

L@cvwamﬁﬁjcﬂ asOh&ieine MBERhn€ ORHea%aR. Thal fii:abf($, further comprises
noners or other additives in a process to produce

h%\“‘d’é@? SRR/ or Wiieasisd MAPXReRHe
hﬁ(ﬂrs@ garbon mmmmrmwn@@aﬂﬁkmgs of‘@‘issbﬁlg&"% b¥ert Ot uokétarbon
|

ractice of thi di scl osur e uent does not
arltlmnttlh@ege?r@%lmdeﬁa% reinsfude particyias dyerflucsecarbens that can act

PQL ¥OREME abt PR TRAIURcid, - Bher hBGI COMPRIRE! BitthiodsNfionomers or
catal yst system nonomers,

other additives in a process to produce hydrocarbon-rubber, but in which the
hydrocarbon-rubber produced is not readily soluble. In the practice of this
disclosure, the diluent does not alter the general nature of the components of the
polymerization medium, i.e., the components of the catalyst system, monomers,
etc. However, it is recognized that interactions between the diluent and reactants
may occur. In preferred embodiments, the diluent does not react with the catalyst
system components, monomers, etc. to any appreciable extent. Additionally, and
unless otherwise specified, the term diluent may include mixtures of at least two

or more diluents.



etc. However, it is recognized that interactions
bet ween the diluent and reactants may occur. In

w@e@Beo3ed enbodi ments, the diluent does not rREUSX0T/610333
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the catal yst system conponents, nononers, etc. to any
appreci abl e extent. Additionally, and unless otherw se
specified, the termdiluent may include m xtures of at

| east two or nore diluents.1QQ40] The term"retrofit”

as used herein neans to provide (a process, a

manufacture, a plant, or a factory, for exanple) wth
parts, devices, or equipnent not in existence or

avai | able at the tinme of original manufacture and/or
ti80#st al | Bhe ferm (retpfigcas ysedahgraisi mepgp togproyide (a process, a
raniRure 9 fplﬁﬁa&p:l:l ?z)cttgrgr fd{'se@(a léa i) 8% QEVREL W equipment
structure of an existi sol ut | n cat |

puitymexisteacd onaysilable abltheammemf stlgmgl mauufaytucatamﬂm ® install or
Eig trgnﬁrrolcésg Iu gmgk}?eac (L:')era%ﬁ for xla(r)nl'{)?je 1?%0?16 as oar onugn existing
csrnicaira ef s pxistingolation cﬁtﬁtﬁm palyrrl’efi'ﬁﬁﬁmmﬁlaﬂCGtJmSemé&ig slurry
used her the n M/nunbering schene for the Periodic
T%%PB‘CCEOSYJB?’?PQ“[PE “as in CHEM CAL AND ENG NEERI NG

Now#1] 63(5) Vaddug &&%%rmBQJsadrﬁéreImMchﬂe la&egctbp wiaélefs defined
to honopol yners, copol yners, _interpol yners

£ 3 P Wé%lger(sétle ‘whigl @\ ghemical reasHign PFENrsnAy used Berein, the new

p.al.w@rngcmﬁq'e%n %@I:elh@&ét'raupemnﬁr&% SseP RS i @JEWCAL AND
with other nononers. [0042] Wien pol ynmer is referred

tEN@%“EEBW Ny 83@ndfel198%e H%mmerm@)s ber é’é@‘httol gefer to

| r ITD ITE
S RAARE, | BoldIFpRRL Y FRE AT Meflolf e TRl e,
cmp@lbymr waypRipeit 8 pekwmeiesnenprizént; aslestriproi miongmers, optlonally

Imeegorms of the conponents, it is well

one skilled in the art, that the ionic
f[ﬂ(mﬁbf t he W&lmmanpasitymes it hefdreedmd Iaatcomqmm@ \a trionbiner, the

nmpnoners. to Mer s 0043]. ALkyl refers to a
BPRPRER ISR E OL AP aB Yo RO AF S fosn pf tyhohdmék or in
CthebdetivatioaFormiti fethe ayn et el ike@tkef Mdidnt dugalyst components are
Srre %gndin al. kane b gro i ng one or, nore hydroge

BHb. 3 ofGrBPLSING sty e othe CREPRYFIS Bufs el
( Gheferstvbd 89 ons sHElddVRGhE ra@mtmtth@m&n& @) of e 3omBdienl is the
group. (CH 3CH.) which is denvedfromethane (CH3CH3) ,

afﬂﬂmttﬁ%t ‘]eﬁ%éw“)f‘dbﬁﬂ}o%“}ﬂr S foTeANC] RPIEMASFdr ocar bon
O[0D4B] CONMP iATkyiCkeferd & 2 Pak@filiemhyaktiPoont dtdtp hat# ffom 2 to 20

b omss, Which may b dtrived Form the cormesponding Allcans by dropping
one or more hydrogens from the formula, such as, for example, a methyl group
(CH3) which is derived from methane (CH,), or an ethyl group (CH3CH,) which is
derived from ethane (CH3CHj3), and the like.

[0044] Aryl refers to a hydrocarbon group comprising 5 to 20 carbon
atoms, that forms a conjugated ring structure characteristic of aromatic
compounds such as, for example, benzene, naphthalene, phenanthrene,
anthracene, and the like, which possess alternating double bonding
(“unsaturation’) within its structure. An aryl group is thus a group derived from an
aromatic compound by dropping one or more hydrogens from the formula such as,

for example, phenyl, or C¢Hs.
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compounds such as, for exanple, benzene, naphthal ene,
phenant hrene, anthracene, and the |ike, which possess

w@bkdosnosté ng doubl e bondi ng ("unsaturation") wehUS2001/610333

structure. An aryl group is thus a group derived from

an aromati c conpound by droppi ng one or nore hydrogens
fromthe formula such as, for exanple, phenyl, or
CeHs. [ 0045] The tern1"subst[ﬁgged functional group(s)"
refers to replacenent of at I'east one hydrogen atom on
the functional group (e.g., alkyl, alkene, alkyne,

aryl) by at |east one substituent selected from for
exanpl e, hal ogen (chlorine, brom ne, fluorine, or

i[8843ie) , anThotermi {substituigh ffongtioqngLigfouptshereders4p kgplacement of
sul ial I Bl roxyl i Al

AERERRE el ol S e huofl 4SS ERY el Bene aleyne
vty I8 tbyi ac leastesnarstbsyityene selgtted prapy for ¢exantpléulbatbgen (chlorine,

[ L but vl , .. alk h
RS fliorif ool Fvprirss surody (Rlfe 2 syt sufgnate)

| tAf VSR §lthibD ranXiayarbeyl; ARty o4 gl tdisiinchieE iKY having 1 to 20
i sopropoxy, butoxy, isobutoxy, secondary butoxy, .
t@F RN tYMS WRIRY ,m%wéc%ﬁsyv%wl; e &ﬁgﬂm& E?i%]/l?"tbi’eiiﬂpé%gb',h isobutyl,
h&pt BHJOQ?}’stré?QKtYer%chhQQ kM ko HadRE U 80 carbon atoms, and
hal oal kyl', which nmeans strai ght or branched chain
dnglydes £01 expnple.omethor gy 45 beK Y2 tREPRO XM ISORTAPOXE UPIHPKY L sehptoxy,
n T: AL+ i, a
oBiis £ BRlo T S8Ry, bolR iy RoperiiBley ARG Ehdpheylons,
wingyleky, menylegstanddesyhixys haloalkyht whichlméansistragghs iondirenched
I i.qui d..phase. Accordingly, an essentiall e
o o AR ol Yebonr o R hich o SpHATRRCRE W e ome
i edogedhe | ess than 1 wt % of solids including various

C ent s, ich are not, fully dissalved |{n the ..
R o THE i, by W deetr SRTbHE phibsh Sefsrto a tiauid
h@g&alwhaetmat [e£% et I;ﬁ%aifoﬁigr fhakdiil u_deinlaaysingle liquid phase
rocar pon nononge at ma .carroni ca . .

X SedieRodn reramhally hamogoaaua Al Se gordh ot chmRrissa single
R5iek e Hi18 dniP NIRIeSlekd) fal de watiEo O$ol iR i Acl8din@ | vakiols components,
a Ehaoleflns di substituted ol efins, isoolefins,

cYy

Jctigae aet fullysissolved in Bsrliqii@PR®Cdi enes, st yreni cs

Bt iRt poIVIEEL styrenics and vinyl ethers. The
styrenic na{dbe Substituted (on the ring) with an

al0RY7]  aryl Mongmete owsefal kaxi dbe gpsesgnt Plistlopus| yinchuyde any

R AR o) LR A T BRI U i
Fliappbakinod dijnaftePrefural mbhmeeisnotlude ose yr ewes of olefins, alpha-

olefins, disubstituted olefins, isoolefins, conjugated dienes, non-conjugated

dienes, styrenics and/or substituted styrenics and vinyl ethers. The styrenic may be
substituted (on the ring) with an alkyl, aryl, halide or alkoxide group. Preferably,
the monomer 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-1-butene, 3-methyl-1-butene, 2-
methyl-2-pentene, isoprene, butadiene, 2,3-dimethyl-1,3-butadiene, B-pinene,
myrcene, 6,6-dimethyl-fulvene, hexadiene, cyclopentadiene, piperylene, methyl
vinyl ether, ethyl vinyl ether, and isobutyl vinyl ether and the like. Monomer may

also be combinations of two or more monomers. Styrenic block copolymers may



par a-al ky | styrene, para-nethylstyrene, al pha-nethyl
styrene, divinyl benzene, diisopropenyl benzene,

w0 s@blosiiene, 2-net hyl -1 -butene, 3-nethyl - - bup@nes2087/010333
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nmet hyl - 2- pent ene, i soprene, butadiene,

2, 3-di nmet hyl -1, 3-but adi ene, b-pi nene, nyrcene,

6, 6-di net hyl - ful vene, hexadi ene, cycl opent adi ene,

pi peryl ene, methyl vinyl ethqe et hyl vinyl ether, and

i sobutyl vinyl ether and the I'i’ke. Mononmer may al so be
conbi nations of two or nore nmononers. Styrenic bl ock

copol yners mayal so be used nononers. Preferred bl ock

copol yners include copolyners of styrenics, such as

Alsa éaqeusqﬁarrmmmehgzl Broferegee blagkp hepatemiys snc)m@n eopelphers of

cistpied s Sl pRUSReAS chAZRE B, BUAIEARRE, flR o Co

|dloleﬁde; Bhch ssbidoprare butadipas, aamattlhyl like erarte:uPa)rly preferred

but d. h f
| SOBUEYT GREEIT0i985] RN (it Y IeBE cPE) By Tene 2)
1@6ﬂ>u15211e1né RS Roplak, & ellad h&ﬁbp‘cayhysrm iyomitylgadll e as
desgglbed in tlo ni c Pql ymeri zati on of efin

dbdskal In tﬂnfl ¥:J 0 BEHHT ¢ n MR O | RF ude thoseAthat are
| ahiRhiaile @,@eymé\l%biéowdés%éed b aewBh e PtEVFJnUQ?atWOf Olefins, A

mononer that is cationically polynerlz such
t GEs el mdmeris. tIRaepharieennggan I Wiley Eterssipnce njew York 1975.

Cﬁfo’n@ﬁxef-}r inPRaP %g?trﬁ&g)r&é?rfﬂﬁrls Q%&Hé&ﬁl)ﬁ FB@ngQQmE such as those

contains an el ectron donating group. eta
dmgcmsnswabaredatpablm o stahibizing |ascwogatsrepr@e%a®@gu c@ntea: because

TREYHBRAA! b0 0 oAb 0l llel 63k PSR i discussion of

[mmﬁ]c Thial yyin phesss my(,beiopireﬁ’ewamatzh:e of Olefins, A Critical

CB B do e e Loy TReBoRAR Y0780 weosto
0[0])491 % al Themaddonsdry ndayda pﬁ@sd&t % the ﬁh]ﬁnwﬁ:%tlon medium in an
SR8 e s b B S A et o
0 9 Ay r 9
awehero. e ol mﬁam{egﬂﬁeln JoeviPs 66 ©35 wids, taltbatively 30 to 0.5
di scl osur e, may ied to the separatlon of a bro

ad
r‘é’héealﬁﬁmﬁb‘fe%%i)%’t%ltP I%Wé’t plemgiively ppd ffigm 15 wi% to 1 W% in

P RR enRidiabntpr ocesses to which the separation
process of this disclosure nmay be applied are

pl988kses f dhepregsas phihindisyioswrammt be aritlisdde thesrparation of a
pr'o‘éG maﬁéé’%eﬂﬁym@@ ylk?l\its@ﬂiv%ngf sQRJtn)éhugﬁgﬁrenzatlon processes to

I ene-propyl ene rubber (E
prWI tasepryptonprrrasef tie d@s oannecmam applied jarg progesses for

eﬁg?&g%%%@gg@%%ﬂ ?}ggéb%&yﬁgngbﬁpﬁrggé %%ﬁ%?fdlene polybutene,

detbylehopesnydctice rebbandEPND, | éthgend pwopylene-nonconjugated dienes
which may be utilized in preparing EPDM include methylene norbornene,
ethylidene norbornene, 1-4 hexadiene, dicyclopentadiene, and the like. Other
preferred polymers include copolymers of 1) isobutylene and an alkylstyrene; and
2) isobutylene and isoprene. The process of this disclosure is preferably applied to
the separation of isoolefin polymers and copolymers.
[0051) In one embodiment butyl polymers are prepared by reacting a
comonomer mixture, the mixture having at least (1) a C4 to Cg isoolefin monomer
component such as isobutene with (2) a multiolefin, or conjugated diene monomer

component. The isoolefin is in a range from 70 to 99.5 wt% by weight of the total
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preferred polyners include copolynmers of 1)
i sobutyl ene and an al kyl styrene; and 2) isobutyl ene

wa@easiossps ene. The process of this di sclosure P&I/US2007/010333

preferably applied to the separation of isoolefin

pol yners and copol yners. [0051] In one enbodi ment

butyl polyners are prepared by reacting a conononer

m xture, the mxture having_qg_least (1) a4 to C6

i sool efi n nmononer conponent such as isobutene with (2)

a multiolefin, or conjugated di ene nononmer conponent.

The isoolefinis in arange from70 to 99.5 wt % by

wei ght of the total comononmer mixture in one

eaobTHiomEen MIxBEE iy 00O cHbATAeN: s F1p vakpianather emppdiment.
t oQligf e 0

45155 55 RN the IeoRIGrRORG P shee 5T SR, £330R 6. The

mj@atﬁdddieentcomopemenbm wmﬂmélmcmmscmesenmmttbc gomonomer

from 30.t0 0.0 R, ene._emnho and.fro 5 o
GBRREoE R 2de e Ml I8 cnEnneodiFRhe SHOrREF T 18 0.8 wos in

etk reabodifeN I8 V& Bndihat &/mbbdrfrﬂten COORN@TRY O Xitl &f the

oS S5 BB The s bl SRR S e o or

3noR! diYibothutdtdl eRfethdt- MBLAk; ?—h@iﬁ)ﬂnﬁbuﬁﬂg ﬂrrm;md butene, and

pent ene. The nul tiol efin may be a C4 to C conjugated
d‘} BwgdUcpemigns: d6p rnéweole@@traax Bp@ Cato Cia conjugated lene such as

le%rghé"mlmﬂldl%me?’ bug %@&?! 18- GdtQ@l@ﬁ‘e nfy Su@cene 6,6~

ful vené, Hexadi ene, cycl opentad ene an

mxp@r@mlﬁfn@enm@xm ichrelopensdieneanslipiperylertsh Gineisol hodiment of
a0 RS pORAE { R IR RO RES LD Redltnd 3513555 wos

rtﬁatsbbungle@@ wnh ot %o Vit- 86 W6 bisbprere)eomby he5ct01g/\/9% 110099 5 wi%

0% h b
bt SR E0 Sl A8 P BienR R g\ oMo ST . Table 1
eiipsteseehiod sha1adie-raferdricéd -wti% olitly be Beprssell @S mol%.

terpol yners and t ??GHUWV%E enyeyton; timel“any
compT ML AP T NUNONGES 115 Gf oATese: T alfol U5 1Cs
terpolviners and fetrapolvierslincl ude pol viers
conpr|3|ngolsobutylenéBS?sopréne ands di vi nyl benzehe,

pol yers—gorpt+sing I%ﬁ errcnc, Pata—aHaH-styene -
(préferab par afret hyl®’st yr en¢) and soprenme, gnErs
compr i st ng2cycl opent adizene, 1 $obutylgene, apd pargal kyl

St yr_gag_(_ﬁ_Let_e.r_a.l;_l_)L_paLa_mef h\/l st \/u:\np\ nnl yer s of
i sobut yl ede cycl opent &di®ne and |sob§ene " pol ymdes’

ConPpriSTTgg LyCTOPeEnt adjgiie, I SPoUtyt gFe, aﬂmr—
cycliopen Lene, {polynmers conprising isgobutlyl ene,

par ameé.Hyldstigotangdeand cycl opent adi ene.

b. ICS - isoprene
[0052] This disclosure further relates to terpolymers and tetrapolymers
comprising any combination of the monomers listed above. Preferred terpolymers
and tetrapolymers include polymers comprising isobutylene, isoprene and
divinylbenzene, polymers comprising isobutylene, para-alkylstyrene (preferably
paramethyl styrene) and isoprene, polymers comprising cyclopentadiene,
isobutylene, and paraalkyl styrene (preferably paramethyl styrene), polymers of

isobutylene cyclopentadiene and isoprene, polymers comprising cyclopentadiene,



Lewis Acid [0053] The Lewis acid (also referred to as
the co-initiator or catalyst) my be any Lews acid

whamedosm metal s or netall oids from G oups 4, BCT/LS2002610333
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or 15 of the Periodic Table of the Elenments, including
boron, alum num gallium indium titanium zirconium
tin, vanadium arsenic, antinony, and bisnuth. One
skilled in the art will recoggize that sone el enents

are better suited in the practice of this disclosure.

In one enbodi ment, the netals are al um num boron and
titanium wth alunrnunrbelng desirable. Illustrative
exanpl es incl ude Al Cb, (alkyl)Al Cb, (C2H5)A O 2,
(isphuylepg. Cand nehefh? Hcycem%clseneem YR 4onpriging, isobutylene,

cids may be any of those
ﬁ%ﬁ%th?%wgéaho%ﬁil éa)bl dﬁ‘vr?g%“?au on of isobutyl ene
clopaksyied s | ncI udi ng: alum numtrichloride, alum num
S@Qg ognh;‘jg,r | gg%gﬁg rzéﬁ% Fﬁ:f‘é‘rrec? E:ch?s the &tohx}dt%t&ngr g lyst) may

num
Nt dnyl Eé\ﬂiilaﬁimbedé@ bhornétale or ﬂ’&tamdldﬁ ﬁm@mups 4,5,13,14 or 15 of

S ui c | al um n hI ori boron
PP HEEIBRIILASE oF 34 Bt JEPE REroTL ALt Ealium, indium,

e RMiugd, YOt ah b Ed08n 2 sensd, htialon)] &dBismuth. One skilled in
sesqui chI ori de bej ng preferred [ 0055] Lew s acids

sierrgwi lhegaegnize thethweameleppni)arg ﬂpgttgrp@mefil inghe }pl'aCtICC of this

deSiigagd. MERE! B RRMEA) flel MStalkseW Sluafihais ﬁM%H aﬁ& titanium, with
B(CeFs) are also suitable Lews acids wth

canmgnum obeipg desitablel délurteatwp 0e5EIPIA% lmiede qusd(alkwl)AlClz,
) | a ti d t| ng of

| CEHIAICH, (CISERE H8 (ERABARLEIBR A0 TR | 0t

i |0064}) r at i o\ddiponadlymbewis adids metyi bﬁranfgﬁrthbsnglﬂg’éw ig cationic

aci,ds i.n ation processes [, € l e, .
it Sl B st BbUR NoREERRER BB cBh ST Srchlorice
Pﬂiﬂhﬁiﬁﬁﬁ/tﬂrﬁﬁ#&dej mihlyl &t inun® @ichlorid, tetiatlalnmineefsebquichloride,
th| isclosure are those ,initiators ch .are cagq i

ﬁt)lo 1d ylaluminum

FHEOEBImD SEAEH MR HBPIER | | Ph

c&aqeahlgemes Aemeihyllymeuth 2 eidesX Wdtbah friﬂiiodﬂdy, titanium
reacts wiith the olefin therehy fornmi pr opagat

ptsFpRRPTIERa; AC- | Wit reby PRy B ortt oany kg uminum

agdsgSichlfide deindferfcied,. RCOOH (wherein Ris an al kyl
group), and_al kyl halides, such as

CH3) Zéciﬂ%rﬁﬂldézﬁﬂdﬂlaérlﬁetb}’@'%né‘r‘)?‘ﬁﬁ ﬂ_\ﬂ%&w%&yemﬁca"y

“@és@%rl%ge%lllﬂy éc{jo@@i?thlhé’ rLe%E 3cidzOSRhEXE B(CSLGN aftS also suitable

Lewis a%?desnvsﬁhlir‘lhe 2ontee:>r<t osfbllﬁls disclosure.

[0056] As one skilled in the art will reeognize the aforementioned listing

of Lewis acids is not exhaustive and is provided for illustration. For a more

information regarding Lewis acids in polymerization processes, see, for example,

International Application Nos. PCT/US03/40903 and PCT/US03/40340.

Initiator

[0057] Initiators useful in this disclosure are those initiators which 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 examples include Brensted acids such as

H,0, HCI, RCOOH (wherein R is an alkyl group), and alkyl halides, such as

(CH3);CCl, CgHsC(CH;),Cl and (2-Chloro-2,4,4-trimethylpentane). More
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materials that can act as single site catal yst
systens, such as when activated with weakly

wW@omBai3ad i ng Lewis acids or Lewi s acid salts Pawesiverni0333

used to initiate isobutylene polynerization. [0058] In

an enbodi ment, the initiator conprises one or nore of

a hydrogen halide, a carboxylic acid, a carboxylic

acid halide, a sulfonic acid 02N al cohol, a phenol, a

tertiary alkyl halide, a teréd irary aral kyl halide. a

tertiary alkyl ester, a tertiary aral kyl ester, a

tertiary alkyl ether, a tertiary aral kyl ether, alkyl
hal i de, aryl halide, alkylaryl halide, or

aesanglyk yiransitipnh andtale cofPis@}, Asclores sictdllogendsn andheother such
' t . .

B3R et HE TR SRR TRk’ L8 R gty givated with

i weakdy maﬁﬁnmxngdnewmramdsnéxowwtsl aoid rsalyRhaVefeen used to initiate

|n|t| torﬁﬁ% % nerlzatlon processes, see, for

XMy 'gne polymerzat: Application Nos. PC 7US03/ 40903

A005%1CT/ USOB{ éﬂSé«ﬂbomMerthezahit@mewﬁ s[ OR6Qr Hoee of a

g¥drocarbon r ubber slurry utilized in prese

YSEogsahadideag BEPpYHa st 4 srrbemtliondrd %éﬂaaﬂ*a/ao?u@mc acid, an

b.ﬂé&m,pz 9ﬁ@r§§3§te tam%yl iA1fRePh e68as, AlkyPBaRISG tefBly alkyl
in a pl fIOM/rea and/or stirred tank reactors.

|9stgsar tthrélatyaara{lwé eﬁvar%xt@wtynalkmbyé@r 9 tgrtrayy @ralkylzether, alkyl
'l{hh{dg' ;ﬁ'yﬂﬁzﬁﬁ{ ? l%rymhgg d}ra‘i’?lldﬁ&ﬁjac'l he(lrlmét yl

reactors rat Ive exanpl es | nc e any reactor
o0& ed f rémqnhgkgie@um horsi will mepoghiza tho atarementsoned listing

ROM B ds! A LEARKIL it B Yo LOY £EARREa. For more

rumreac nozz I eac
ainfarinatian regadingr mxtmdr(a)nmammrreﬁzatgm ptoeekses, see, for example,

cRler i BE Rpa Bl PR AR sl EER BT RRb LR =

SPalyfigripgtionMbeesat | on process The pol yneri zati on

OBGRET ot ToR haReaRer e ol bR U (Y prsea gclosure

t b beipseduRsd i€ comIhudas anmﬂbltﬁmq&o@@lsmnhﬁat theProcess may
process. The polynerlzatlon processes aof th

of?es PragEERde @ pluge awp{ﬂaymrapé@rlsaﬁeﬁrt@@%@ém -dp Ragdcular the
PERBSE b nWbe Cstubrd LERRle N thiPalsYRBIE B Betoduced in “butyl
|sobutylene based pol ynmers. [0062] The reacted

MSATRE:'s [Hretrtivet erenplgt tibelude rapyp agactosf sehecded, frgm thg group
Oé&s%ﬁhQG!f %Bhtmﬁcnﬁ FRPSHERES BlikARabr ta*]ﬁug AbwdRalr, M Goving

sl urry IS equa to or greater
belt or drum reactor, a jet or nozzle reactor, a tubular reactor, and an

autorefrigerated boiling-pool reactor.

[0061] In preferred embodiments, the hydrocarbon-rubber slurry is
produced using a slurry polymerization process. The polymerization processes of
this disclosure are preferably a cationic polymerization process. The
polymerization process of this disclosure may be a continuous polymerization
process. The polymerization processes of this disclosure may be a polymerization
processes for the production of C4-C; isoolefin polymers such as isobutylene
based polymers.

[0062] The reacted monomers within the reactor form part of a slurry. In
one embodiment, the concentration of the solids in the slurry is equal to or greater

than 10 vol%. In another embodiment, the concentration of solids in the slurry is



than 10 vol % | n another enbodi nent, the concentration
of solids in the slurry ispresent in the reactor equa

wo eoosnoeeat er than 25 vol % I n yet anot her enpoOUS®NT/010333
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the concentration of solids in the slurry is less than

or equal to 75 vol% In yet another enbodi nent, the

concentration of solids in slurry is present in the

reactor from1l to 70 vol % Ig yet anot her enbodi nent,

the concentration of solids i slurry is present in

the reactor from5 to 70 voI@b In yet another

enbodi nent, the concentration of solids in slurry

concentratlon is present in the reactor from10 to 70

IESEnt imthg seacsercrgual tocrimetitensthan 25 vel®6 ohncyeh enetherogmiddiment,
| o

A0 sPledrfraBoll ko BACRPHY Ghicls 18sbETBPeabdl B volry. In yet

tatnetlm rodotliméntpthecfonsaltrationi of selids rryslorm ae pteseritiinrhe seactor

ese e reactor from20 t.o 70
G0 b hefis T fne e rRsBRedi et 18 eobgsrtliSh ot solids in
Sé.lmrry Ys p&@@ﬂnh Ithi?d te@ator $ropt 83€170 Vol heyéte—a@tm efmbodinzént, the

to 70 vo| % gnother enbodi nent ,

CIRCERTtOn <bfr§°&fis SFIUEY GoRcentratiop 18 @Fﬁf@ﬂ‘t '.naﬂl? gictag from 10 to
PIESAMs. iR {6 ah8ReE QindoddieR0 the hc¥@tdbon! Bf )é%hds in slurry
anot her enbodi nent, the concentration of solids

SFQRCERAT A c én PFRsEN’odn itBe JeegientTqm +hdo rihyele- fhfl dfﬁt gaother
t&ng&iﬁ'ﬂéhfy"thé Q083 ntrhfibn e @Qﬁ(ﬁsafri'lglﬁn?tco‘f‘/@éxﬁﬁnbh% present in the

hydr ocar bon-rubber slurry i's produced may  ess than
@@qer fpma 2%y ab|79 Yd¥%s Inhegt anegicr qmbcrdnmsg tfl?]&ﬁm@@@@m of

A nﬁﬁ%ﬁg‘.}pg gﬁ{rﬁfjﬂn {sqgésdé]nt -I;hﬁleolreg@tf)r ﬁfomcffnrda% VBB%. In yet

stream caa Initiator,

: daﬂqnbartemdmdlmamy ther mmmteatmmtmfohowémn Bl@rra[rmnh%ﬁtatllﬁo ns present

R G ELRETRLRO 95RO PR AL QIR RCBR R eentration

67 ernat
Pﬁ‘ﬂ'dolliﬂ@m dlﬁ)a@&oamhtﬁﬁﬁh LSOBseltd 34 the Badtecfrommioin 10he]%.

] o OGRS BUED! oL AR, IS ASEREPAERIS sy s

dpsduesimay balleaeha -J0RCeprbdrabll/ileds than MOCheadth less than -50°C
h drofluorocarb ns or in combination wth other
sBpemae PERfPIetht s, and the like. For purposes of this

d[mhpsure ame bb&eerﬁi fontddippetins RYE60E Lt@édl@@émns:atalyst
("HFC s" or "HFC') are defined to be saturated_or

uIREAtOR A RS JTRY 280 AIE 1qng gera ediptenh tp yangiher. For a more
hw&&%%n 3hi Iy %B@ﬂér%ﬁbﬂ%ro&rs%@ ded fobexifle, International

onprises at | east one carbon | east one
h@@?b@%wnéﬂwgﬂw@%@a@% a@thCfTﬂdn%%/ﬁe%ﬁ om [0066]

T88 LR Oe he T ddhsai st ABbn DAVERL i ON relies on the
di scovery that the

[0065] Hydrofluorocarbons are preferably used as diluents in the present

disclosure, alone or in combination with other hydrofluorocarbons or in
combination with other solvents, diluents, and the like. For purposes of this
disclosure and the claims thereto, hydrofluorocarbons (“HFC’s” or “HFC”) are
defined to be saturated or unsaturated compounds consisting essentially of
hydrogen, carbon and fluorine, provided the HFC comprises at least one carbon
atom, at least one hydrogen atom and at least one fluorine atom.

[0066] The method of the instant invention relies on the discovery that the
amount of the HFC diluent that leads to liquid-liquid phase separation of a

solution comprised of a hydrocarbon-rubber, a hydrocarbon solvent and an HFC



amount of the HFC diluent that leads to liquid-liquid
phase separation of a solution conprised of a

whyasoestbdon- r ubber, a hydrocarbon sol vent andrP@mnus2007/010333
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HFCdi luent is significantly | ess than that required

for chlorinated hydrocarbon diluents such as nethyl
chloride. Suitable HFC diluents of the present

di scl osure may be characterléﬁd as phase separating

agents when put in contact with a solution of a

hydr ocar bon rubber dissolved in a hydrocarbon sol vent.

In addition, the catal yst and nononers utilized in
formation of the hydr ocar bon-r ubber pol ynmer are

pdibifeat iisigniBesngly| less than that pruigd foreehloringied dydipsarbon diluents

R ASHAY SHORES. S BIPEAldenCORRE Abch HESRLUE iy be
[ élamc@ikcedtas &B’aé@ mpdralﬁ@ afgek@aNlEmyﬁutpplemstmenB@l sodutdon of a
RkyrrSlafbenaegaed i 4 e SrtRamalntl aqtiion g cavs

Sﬁﬁﬁﬁr&irﬁmci’é mtﬂillzsd Iincforphatisssof HsohidroratbonnabBas plynitr are

ﬁ%@éﬂgééﬁl ’z’ﬁét fﬁﬁ(gggg%r{?ngqﬁ e Cﬁ’agélﬁ Ollg,-;]ult%@éis preferably

pés@@rﬁ&lly%:ﬁﬂﬁkﬂé%[&e'ﬁFCQM%eﬁte' ected such that upon
contact of th gdrocarbon rubber slurry with

hif96dkar bonP S‘-’(fFr Int theeHEFadilenmt ds at grs FhaTEs a@d;dgié kPa-a of
o%sgsu?e L BABGS Ak l%‘;gleeséd?@t uf ﬁQ@ae?éﬁSdlf-J@ﬁt Lmr]p@xnﬁlvent

T, as determ ne I a solvent-polymer system  Tree
o$ysmnotrh§rssfstenh@aHFl@ dausgériv, separitotinter digtingtaphases Isothermal

C%%@dl% I’ﬁ{r/%(r;g% ré\férs%eli ahﬁer%m&%' nﬁ{lezregﬁlp qﬁdd lhld%tgeneous

conpri ses uor ocar represen
feystemb.a: CxHyF2 wherein x is an |nteger froml to 10,

ative alter
VDOBBDL | v eme phiTuiucd) of inpieBid Fdalite 1 B spidefecfiuch that
atper naitactebd§ the diyddochrbon,rubbéresinadyi wathy tHer hpdrbcirbod , solvent,
alternatiy from1l to 3, npst preferabl car bon
ROl it oS ey Bl ® FomRiaLRr 3ougde fhaf Bhcchpasses the
[ 0TR] arld LOST & detérnExeddressdl vt e rhd i RIE tfha g monomers,
di. fl uoronet hane; trifl uoronmethane; fl uoroethane;

1the HE G dijueietnbother extzangouy Gumpasasne: 1,1, 1-

t fookbpor oet ARErtaih, elnl?e‘cﬁxﬁhxfxtls %@Qﬁﬁ;@ﬁﬂ@omprlses hydrofluorocarbons
1,1,1, 2-tetrafl uor oet hane; 2, 2-

t EBPFOSENIER r e tthe fermylay qYPth whaieiaf Kuisr eatinigesr from 1 to 10,

laferfatively Iﬁ‘é‘?ﬁ QP 9aaﬁem%m1e1§ frdihl { k&g, UHBRANLly from 1 to 7,
1,1,3-trifl uoropropane; trifiuordp propane; "1, 2, 3-

t altgrnativiebp fiopareto 6, altarnatively rfiethubrto o, citemeatively from 1 to 4,
al%en]ratﬁ/eiffrﬁﬁr | YOBORIAP ﬂf&%raﬂl’ylZ gan%on atoms, wherein y is at least 1

and z is at least 1.

[0070] IHustrative examples 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-pentafluoroethane; 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; 1,1,2,2-
tetrafluoropropane; 1,1,2,3-tetrafluoropropane; 1,1,3,3-tetrafluoropropane;
1,2,2,3-tetrafluoropropane; 1,1,1,2,2-pentafluoropropane; 1,1,1,2,3-

pentafluoropropane; 1,1,1,3,3-pentafluoropropane; 1,1,2,2 3-pentafluoropropane;



tetrafl uoropropane; 1,1, 2, 3-tetrafl uoropropane; 1,1,3
, 3-tetrafl uoropropane; 1,2,2,3-tetrafl uoropropane;

wa 20800834@- pent af | uor opropane; 1,1,1 , 2, 3- PCT/US2007/010333
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pent af | uor opropane; 1,1,1 , 3, 3-pentafl uoropropane; 1,
1, 2,2, 3-pent af | uor opropane; 1, 1, 2, 3,

3- pent af | uoropropane; 1,1,1, 2,2, 3-hexafl uor opr opane;
1, 1 1,2,3, 3- hexafluoropropa&g

1,1,1, 3, 3, 3- hexafluoropropane 1,1,1, 2, 2, 3, 3-

he p afluoropropane 1,1, 1,2,3, 3,3-heptaf|uoropropane;
1,1,1 -trifl uorobutane; 1,1,2-trif|uorobutane

1, 1,3 trifluorobutane; 1,1,4-trifluorobutane; 1,2, 2-

t h.i 23 3mspiaflapepropape:3- t r i A1 lidRSbeaxgfueropropane; 1,1,1,2,3,3-

.obut an -

,e% § élrokate(%ﬂrég ’I uor obﬁlt }aﬁé323§ %&hﬁg&gg&?’ %l?uor obutlaigfel 12:2,3:3
lhe;btalﬂwmmtmafd uod gL Bk 3- hhptbﬂzp@ptr@manafl ud)rlobmfhmobutane;
113 2R b bt fobytege: o M rfuggbuanes 122
]-t.rﬂ:hﬁrdbdtﬁ{el: afd 3ad dirbbmane; 11,3 3 thiflotchutaalel A Bhiflwnebutane;
trafl uorobut ane; 1, 4-t et raf |l uorobut ane; i
113152 rpfip oo e Lo resughutgy adrhbAgsttafgobuene:
21 2;232 %ﬁa‘fﬁxbﬁfﬂut—k@komlt ﬁﬁ%—teiraﬂudrobutane 1,1,2 4-tetrafluorobutane;

entafluorobutane 1.2, 3- entafluorobuta

11 4, 31 retlyerRbatangor olbhgéln@traﬂuq_rofu@ng,_ 1,1,4,4- etratlurobutane;
pﬁ QtZaf ké{%ﬁg%bﬁ%e 12,3 4 RcAnRSRbafanEOr qt?}lﬁ 30@iraftudroButane;

47pent af | uorobut ané:” 1, 1, 2, 2, 3- pent af [ Uor obut ane;
11 2;];3 ‘Q-tegragﬂ.tpgmuaemeu &,%L&-mﬁ-@ﬂug_ropugmg, 3.1,1,2 ,2-pentafluorobutane;

pﬁ?haﬁ Li%‘h ent% Qtamk; 1 2, 41‘}5,@%1%3@&%9&8&5{59&6 1,1,1,3,3

uor bbut ane . 3,
Spq::tEaﬁhmrbbmam:)ut dple}.3B-pemaffucropetaneif | uol.dihi-aertalluorobutane;
af l.uor obut,an . aa_
lé Z:I[Z 2 ;?n}fglﬁxg;(oa uor obut atrllgl’f 2,4-pentafluorobutane; 1,1,2,3.3

lpdntdflZordbdahex afll, UpAgbptmaguorbbdtade; 1,1,3,3,4-pentafluorobutane;

o PR ne L oL s B ORRLE O 11122

1h8xa41u6rcf‘tﬁmﬂ1‘e uqr nbatzam-@),exdﬂuoloﬂutémﬂ 1,1,1,2, 3.3 ,3-hexafluorobutane,
, 4- heng%uor n hexaf | u robut ane;

l]} h2 “??tl?Fobut aﬁéﬁ, % l‘fxg Yorgk utane '1,1,1,3,3,4-

: hﬁéﬂﬂu%ﬂf%eanq 1 134, &h@x&l\forbﬁkaﬁé uot 0w aashexafluorobutane;

hexaf |I'uor obut ane;
11,2 2,32@ %h@gqg@gwwobut ahés2,2,3,4-hexafluorobutane; 1,1,2,2,4,4-

1hé-xahu%r@oﬁar% hepi afsl y@fh‘ékwﬁl%}%ut&né- 11 2,223 4 4%hexafluorobutane;
hept af | uorobutane; 11,1, 2,2, 3, 4- hept af uor obut ane;

11,]_2,,2,3,2?4'3he>@ﬂ410rqb@mr@f | udrl@b@tza?né hemtaj]ugrobutane 1,1,1,2,2,4.4-
f 1 uor ohu
hép@aﬁ?‘%g?g%h?ane 1 f’T’@?ZEBh ﬂefhf%gé?uetl “uor obut1 a]nle2 3344

1hdptaflu@oBu@dnsg, 4- octlal‘ 1,2 dbheapgafliordhutarie;, 2, 2 1,1,1 2,4,4,4-

og?ét?ﬁuor oglrabaggr obu&qmqeiz:,; %hﬁﬁiﬁggrtbg 1iaédor obut & lél’z ,2,3,3,4-

1de,aﬂlual;dB>pﬁapé 4- octidfl Hdrbb;ﬁ{-@cneﬂuo:rpnutancz 2,3 1,1,1,2,3,3,4,4-
4 4-n uor obu n ,
n8ﬁt§flf’ﬁ %8%&?3 t@’ ’2 zt%l} %TA'I ?J%érl%ucgomﬁ? pr opan el 12,3,4,4,4-

1 pdtafldotobufangor o- 24,1,1,2,2.3,3,4,4- nonaﬂuorobutane I 1,1,2,2,3,4,4,4-
nonafluorobutane; 1,1,1-trifluoro-2-methylpropane; 1,1,3-trifluoro-2-
methylpropane; 1,1,1,3-tetrafluoro-2-methylpropane; 1,1,3,3-tetrafluoro-2-

methylpropane; 1,1,3-trifluoro-2-(fluoromethyl)propane; 1,1,1,3,3-pentafluoro-2-
methylpropane; 1,1,3,3-tetrafluoro-2-(fluoromethyl)propane; 1,1,1,3-tetrafluoro-2-

(fluoromethyl)propane; 1,1,2-trifluorocyclobutane; 1,1,3-trifluorocyclobutane;



nmet hyl propane; I,1,1,3-tetrafl uoro-2-nethyl propane;
l,1 ,3,3-tetrafluoro-2- nethyl propane;

waas8ex3u6 f | uor o- 2- (f |1 uor onet hyl ) propane; 1, I1PCT/US2007/010333
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1, 3, 3-pent af | uor o- 2- net hyl propane;

l,1,3,3-tetrafl uoro-2-(fluoronethyl)propane; 1, 1,1,3
- etrafluoro-2- (fl uoronet hyl) propane;
1,1,2-trifluorocycl obut ane; 5
1,1,3-trifluorocycl obut ane; I, 5 3-trifluorocycl obut ane;
1,1,2,2- tetrafluorocyclobutane 1,1,3, 3-

tetrafl uorocycl obutane; 1,1,2,2,3

- pent af | uorocycl obutane; 1, 1,2, 3, 3-

pehbdfiflyerasyglobuatsneane;  1.1,2,2-tetrafluorocyclobutane; 1,1,3,3-
fluoro Y - )
#gt)]g%@foégg%cgyﬁlﬁﬁ?geu tan E) loi Q%%éﬂﬁiu&oéyc?ob%nﬁte 1,1,2,3,3

Ipebtadlur@:yd ldbutanas | uorbb,?;ﬂ,hbdteam@uordzcyclolﬁuﬂ)es 3, 41,1,2,2,3,4-

f cl obut t f .and
R BleE st ntee of Chrent triskallbdRey dShiRie "o 41,2234
Uﬁpﬂiﬂuoﬂ&fy&:lmkﬁe yad efnettofd Hiéredf | aent mciudtdgidmixtures of

1unfat11}§e<5 Ié{é ]g|r rggghléq{éwlﬁg%fﬁlu%?l%ogr% e?rne ﬁpg diluents include
12,1,t1et friﬂddi@étﬁﬁﬁeh ang -digubhepht i and af 1yl pr@ffrioeshthane, with
Illustrative exanpl es of unsat ur at ed

007
Lb&ﬂ ﬁ@@ﬂ&@ﬁFH@ﬁ§bFWBH@&@WPﬂYEﬁ#@T?ﬁuoroethene

Loz trifl H‘PtfsﬂﬁﬁOepee&ﬁmpi]es oBunbtht M RRERIRIEocatbods Sinclude
trifluoropropene; 3,3-trifluoropropeng;

21, 3:,23mtﬂu|0f¢%}@ﬁ’f@pr obéﬂetnfhloaorsomnebf | Ldrobifleserropene;  1,2,3-
o3t |
A O ) SRS 223

tor o- ["uor o- |
1t,ri21u4>rqprblb¢n@or olllsbmfé\mp-llbtgeﬁe, tri, fBuoﬂomlo-mmame, 1,1,4-

-t lor o- 4. 4-1ri e;
;T:r %f,uéfo blﬂ‘t Tor o= %b{rﬁpélr%o }é) Lgenf tri E’P#ﬁ%ﬁ]ouqro tiulflﬁ& 1.3,3-
Zriflubrd-1 Hutere: o- 1 Buutrfﬂmro-?. sihtéhe; t r il,f4l,4imﬂlmie-hubtﬁﬂﬁi 2,3,3-

1t’r1%1'u§rcgl|4ulé$r}%;? | %,8bUt uo (Uﬁ -lﬁge4 e:t ri £J4u4o trr9ﬂtlloro q%tﬁgﬁe;; 3,3.4-
lrifllrét tiaftert | B4, 9-thiflnbdoeN®uteche; 143, thﬁiemcrrafll baese;l 1,1,2,3-

- but 4- tet afI or o-
qleya “‘ZFOf’éPFEPFuo? t]Lb“ée'é* 3- t‘e?fatﬁrﬁ%‘l“&" Irbutene;
buu 8Nt ietdafloro- 4-Hueérfeaf I1 uar Q'tétrafhlﬂr&ﬂebutene, 1,2,3,3-tetrafluoro-1-

4 4- tetrafluo o- | but ene; tetrafl uoro-1
%F‘éq’ae 142,3.45tefya gqrpa]f buigne;. | l%%ﬁgaﬂuoro I-butene; 1,3,3,4-

1te€raﬂuémtﬁ‘bﬁﬁzﬁlbuol Je] 4 4-1HHRIBES - 1 butene 1,4.,4,4-tetrafluoro-1-butene;
A-tetrafl uoro- I-butene 4, A-tetrafl uoro-

%at3e41-éetraj]ugrquzpu@@1er aﬂ;%ﬂﬂewﬂ“%ﬁé butene; 2,4.4,4-tetrafluoro-1-

SprRefte; 4~ § 814 il ilANRrd-1-HUIRAE; 3 3,ud-fordhinlubid- bt 11,1,2,3,3-
-butene; "1, 1,2,3, 3- pentafl toro- 1-butene; 1,1,2,3

, endhianed lubutene; 1 - mt%hé*pemtaﬂugrmlmmm afll, u8rdeA-peatafluoro-1-
bwgglzbe 1, ?"313 lg-i’pﬁnéﬂgg tﬁfbluféﬂéo"l 1, 3b§t4e ’t%’iluoro 1-butene; 1,1,4,4,4-

uoro-1 -butene
pmmqumflebmend) ut &2e,3.4; pzn&fmpm-mémwfet ual,,3,4,4-pentafluoro-1-
uten - a Iuo
Lg 42)2%% tpa? aalg?g F— {?nf’e % Ii 4,4- pen‘izlef{]uoTo 1-butene; 2,3,4,4,4-
Zp&té}]dbré-lpbméﬂé | lBQ3 a4 4-phuhﬂﬁm‘p R-bitede4, B1,2,3,3,4-hexafluoro-1-
pgntafluoro

DYERGEne: 1! %]32‘P g hgxﬁﬂlhcgg ifP‘ﬂItSF ~pe n{ ?f2| 484 %exafluoro-1-butene;

1,2,3,3,4,4-hexafluoro-1-butene; 1,2,3,4,4,4- hexaﬂuoro -1-butene; 2,3,3,4,4,4-
hexafluoro-1-butene; 1,1,2,3,3,4,4-heptafluoro-1-butene; 1,1,2,3,4,4,4-
heptafluoro-1-butene; 1,1,3,3,4,4,4-heptafluoro-1-butene; 1,2,3,3,4,4,4-

heptafluoro-1-butene; 1,1,1-trifluoro-2-butene; 1,1,2-trifluoro-2-butene; 1,1,3-
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b
1
wa
1,
h
1-
1,
h
I
I,
1,

utene; 1,1,2,3,4 ,4-hexafluoro- 1-butene;

1,2,4,4, 4- hexaf | uoro- 1-butene;

20880283461, 4- hexaf | uoro-1 - but ene; PCT/US2007/010333

2,3,4,4, 4-hexafluoro-1 -butene; 2,3, 3, 4,4, 4-

exaf l uoro- 1-butene; 1, 1,2,3 ,3,4,4-heptafluoro-
butene ; 1,1,2,3 ,4,4,4- heptafluoro-1 -butene;
1,3,3,4,4,4- heptafluoro I ?gtene; 1,2,3,3,4,4,4-

eptafluoro-1 -butene; |,|,7Ztrifluoro-2-butene;

I 2-trif|uoro-2-butene 1 1,3-5 trifluoro-2-butene;

| ,4-trifluoro-2 -butene; 1 2 3-trifluoro-2 -butene;

2,4- trifluoro-2 -butene; 1,1

ﬂrnﬂupm—?-@mqmgr 0- lgl,ﬁtm@ﬁgro-a bllte;pe 1,2,3-trifluoro-2-butene; 1,2,4-
, 0-2 t _ -
TSI ARED J1 T B rattholo S byten; | 1,1 3 tetafluore 2 butenes

1],,1,12L tbiltaﬂqua)f-I—boteer 1,12 tagrafluoro-2-butene; 1,1,2,4- tetraﬂuoro-Z-

l?%%;?e’pgﬁpeﬂiﬁ%tf LE)I‘%U b ft:neene 1 11},2’% Elentaﬂuoro -2-butene; 1,1,1,2,4-
H&lﬂﬂta’ﬂddﬂ@-&%tﬁcﬂwt ene,1,3 4. péntﬁﬂﬁoﬁ»%ﬂte&éj udg gt 2;bpdresfdjoro-2-

lbqteéa 34 44521(:#13 fI e l?%(-bgt— bUI ene. 1,1,2,4,4-pentafluoro-2-butene;

141,12, §Aéhaasﬂ&@%L2Leﬁ@n2 bqtan,A d-hedafluoro-2-butene;  1,1,1,3,4,4-
1, 4- hexaf | uor o- butene

1,
1he2caﬂuqtoh%-}@g§epg,orb ,j lbﬁfléﬁ:éaﬂq_orf Q_rcbutgnq, 4,1,2,3,4,4-hexafluoro-2-

hﬁﬁ@tfné uof, 91% 3 Buit ﬁé}ﬁaﬂtﬂcro %»butene 1,1,1,2,4,4,4-heptafluoro-2-butene;
4 4-Rexafl’uor o- 2- but ene; 1,

1argl xglx4ur¢s Heexedf] agérxgclgdmglyméﬁges qf saturated HFC’s described above.

1 4,4-h t f

878", T R U e B R brnd semeripng aggyor more

athe bevey dﬂf@] dilventy 8 ofmbmativat withHPE: sordeswei bé:ﬁhtuted or
[ il

unsYn%StltIl?ed aglgaé%;la aT r%aeg, all?)?r{%% e(SI'H% oo\%l?%m{ete}% é’S%cI? chIlﬁIrlsmg

Cfmbll habllﬂncanbdmamms erefombly $ubst carbbeditans, with 1 to 3 carbon

unsub tLtute gs al kenes, al kynes, or a
gﬁﬂISfI’ﬂ‘Igo‘ﬂof rPé? each comprising from1 to 10

cgmgep at omm af reﬁﬁlﬁgfcﬁtbkﬂt, ihd @111551(? a:ﬁat;ogbraglgma anghzvith methyl

to ato el.ng nost preferre I.n .
KT S piog P Sy & St BeviAm 40 e Chloride
neaslauloncthk QBIn@%eW&@hﬂoﬁﬂh@ hn&thenehisRAP hAS B ﬁFC%r@ant in the

wei ght percent of methyl chloride based on th

CoWERTRe ltgreptvRly betwers Sneﬂ‘hW Wt Yocrlteamrd vehebgpieen § and 70

PheRAR Y, | Qnérhst.\velytbefﬁeenad Ler @@wevgm% ba&aﬁﬁm&y 88le8R 5 and
wei ght % aIternatlve%y et ween and 70 wei ght” %,

aP?® evaiaht RespgnthRlteiBRtivaY RRtVED %en@ HO weeightt Rerqeat jajermatively

bELVRER Pat80 Aveighh ﬁ&b&ﬁt aI@@rﬁﬁt@vrgl?' Ri&hnathyel Y weight% and
between 5 and 40 wei ght percent ternatively between

SaligrdatbElnketyieen fanddif weight % nat i vel y bet ween 5 and
2 ht % apd
T L

t Hiscloseseist prefesdily susantialy freef of atfltlyyle@éendft awhgreior essentially
dtg]grret h efmeHI N Iw erelIII'ItIﬁIaﬁ%S' hﬁ?osrl saInI)’y rﬁgntflgneaﬁyl 2dded to the

I pbl@nidros?;rrgﬁ;ﬁ?dﬁh tm)ethjfiechlorlde may ex1st as a trace impurity, for
example, less than 1 wi%, preferably less than 0.5 wi%, more preferably with less
than 0.05 wt% in various solvents, reactants, and other components of the system.
[0075] In another embodiment the HFC’s are used in combination with
one or more gases inert to the polymerisation such as carbon dioxide, nitrogen, .

hydrogen, argon, neon, helium, krypton, xenon, and/or other inert gases. Preferred
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pol ymer slurry, however, nethyl chloride may exist as
a trace inpurity, for exanple, less than 1 wt %

w@e@Beoshd y | ess than 0.5 wt % nore preferabl ypau/vk2007/010333

| ess than 0.05 W% in various solvents, reactants, and

ot her conponents of the system [0075] In another

enbodi nent the HFC s are used in conbination with 35

one or nore gases inert to tgg pol ynmeri sati on such as

car bon di oxi de, nitrogen, ogen, argon, neon,

hel i um krypton, xenon, and/or ot her inert gases.

Pref erredgases i nclude carbon di oxi de and/ or nitrogen.
Preferably, inert gases are in predomnate |iquid

arase ingluémtcagbonodickider apdiop rmitrpgror ePrefarably-dnett | gasef are in

eddRinG l&/%?'ﬁhe%%%tﬁ%ygjfh%r&&@ovo' ume % based upon

t'he tota uents in the
H}Dﬂ'v'@]c ar bonThebiRe ddbentriy typitallr pasentsityl tvet dewolubeatidbased
O)Jpogl tié aﬁ t e(r:)? mlé%eelcélu%ﬁ%vﬁrggth\% lh&rﬁroc&r%on-r%t)gém slurry,

adlte@mamaztelwebtywdaet&\/aﬁm 120 %Idm]:O% \abdemmv%y between 10 and 100

aY‘t E‘F‘E%ﬁl Vel’é‘i B’é‘riw\l:ﬁ%?ﬁve%‘g d]18;8 \(pg rﬁﬁngé,g%ltemaﬁvely between 20

adrde | R oushy b eilveediv3hy @eaveﬂeﬁozsv ahdiM®0%olume %, alternatively
al ternativel bet ween 40 and 100 vol une %

AherweemS0vand) 19 vpbene 48 akigmawisly detikgenogS and 100 volume %,

341%6‘?152[{%!})’ SEM&ﬁtW%H 380 %%I’AQG/O VRkdHIRivAy between 45 and 100
alternatively between 55 and 100 vol ume %

avalemg 3pi ql@qryatb@ﬂyq\b@tweg@ SAred 109 vadhmadogglternatively between 55
a%n{de rl@@”\)oY é( %l‘f@ﬁﬁu‘_}@ gﬁﬁve}g%(y 9 h”‘i‘%)o/ Yolume %, alternatively

ternative ween 0 vo
ab&twcmtﬁSva’ncy lb@t\m\ane 75, ahctna_@@lyddemeerWO and 100 volume %,

+Ee%aqq}eh%§%§rve%et%e and g@oa\po(?u 1OQ V erggtnéoly between 80 and 100

ernati et Wween and 1
avdlemedio] akaéryatb\eﬂy\beuw&ﬁ 85nzd1dlmﬁ) \otﬂhnnmé’/ Yalternatively between 90

g"}"%cgﬂﬁgt |°V‘§}1€ Q‘}%@%“@%’ }ﬁg’*’ 1089% g:::@ogjg/olume %, alternatively

abdteesr 07 \aaklyl obathﬁe o9 Galeenthtil el valveer 98’oandr1(ﬂ)0 volume %, and

alternatively betwee and 1 vol u

iy Brtvean ond: 100 Yaremapo g Plterded Bobadmenh e HFC
t fiducihit O14P s€leBSH Sfrbﬁng ﬂ@é éroﬂl diddsisahgebhane.difludrodthane, 1,1,1-
trifluoroethane % t et r af I uor oet hane and

niriffugreathance ppdd .1 ’l[%réeﬁlﬂfquﬂeaqer?@ FabgEs Brereofi s

m}]mbpsur € Wvhile BRNRERLE Y1 BRs QRCIJsBEE WHE ga{erabps@@awé@ out at
ich' is at or above the pressure at which th

d# IPEessureswhighds @s of pbwvret the MFBUER mehtdwpfbwﬂr%@ cbblpvfeﬁparates
COBR B B (k prggpgol@%t @%BhﬁtlBHthgwﬂofnnEhe art as the

l1Tne, 1t rraya vant ageously carried out
| bulghle poes slirreg gt msralm beladtvank@ge}ouslrymamv@mt apllms@ pressures

C%Bﬁ' Sﬂe[}ﬂw%:g' srﬂz Fvgfx{ 'ﬁﬁﬁtse Rgm rtﬁ? ?Ll%c gfl%nt can be present.

separatlon occur e press rang
WHer esepamatien toheccur, the pressure wnll be at ranges where either the

liquid/liquid or liquid/liquid/ vapor phases are formed. As used in the specification
and claims, the term “bubble point pressure” means the vapor pressure of the
HFC-Polymer-solvent system at a particular temperature. The “bubble point line”
may be represented by a plot of pressure vs. temperature, which is the locus of the
bubble point pressures for such a system.

[0078] The amount of HFC diluent required to achieve phase separation

upon combination of the hydrocarbon-rubber slurry with the hydrocarbon solvent
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liquid/liquid or liquid/liquid/ vapor phases are
formed. As used in the specification and clains, the

W@ 200810023wdbbl e poi nt pressure” neans the vapor PCEBES20E010333

of the HFC- Pol ynmer-sol vent systemat a particul ar
tenperature. The "bubble point line" may be
represented by a plot of pressure vs. tenperature,
which is the | ocus of the buggle poi nt pressures for
such a system [0078] The amdunt of HFC dil uent
required to achi eve phase separation upon conbi nati on
of the hydrocarbon-rubber slurry with the hydrocarbon
solventis a function of the solvent, the type of

hy arfveetiaonf thatspbienh dhy hipe 9fhedearertos. rgbberm%yra@r piesent (e.2.,
r u%bgwyﬂ{erm’?ﬁcg%lam&gm ah oLt “@J%‘Er 'd%l'nﬁfbn tﬂ)% rubber

conposi tion, he conposi ti and purity of
tmmmcm, lané the, cofppenitgemayid/punity of e HFICcdiernt eAecordingly, no

1‘%] iC vasfue e)Pgtrs%r 11 E'ﬂ\a'?enon {-Itow%v Y %eoﬁgféjrghg&%rcgr%gn diluent is

aent es
rméfe@ﬂﬂy kmésehtl fxb dtie Bydxbbatbsmﬁbﬁeln a;lurbbp suchc thab iupaib icombination

dro arbo sol ve e HFC di |.uent f I
el e e SPhstt SiS MG afertpre Bty BBk Fyit 1ast 10
MRioBr bal the PidtsleAinouft tdTe nflerhild ire it Ofn ke combmatxon of the

g%froca bon-.r ubber slurrg with the hy roc bon
dresrrbon-rubber shsggpibihe hyfecaghen 3 spbgdimpent, the

fHFCabréf@ﬁﬁty Ja@cdﬂn% £B8f &k aeah! v5 altsh e%?éferagly\’\‘{a%least 20 wt%,
preferably at |east 25 wt% preferabl y at |east

viersderphplyrad lepst 35 at™o, éﬁ@rablex htlogst B artes mfyragiy @tela%qt 35 wt%,
4}9re : 2(915% et @@W%%réf@aﬁfy 74 15 m%e %f@Mbyy &l least 50 wt%,

| 'eas wt % of the total "anbunt of mat eri al pr esent
i of thectotad rapavat o nnasérialh respuiv e thebemizipyién gf ther jydrocarbon-

Wﬁﬁﬁegﬁﬁ?pxﬂﬁpﬁﬁgggﬂiuen%%ghmn [0079] The required

anount o nay al so be determn ned
r @03P] ve t o Thepeetiesd euhoamm@mmedﬂFﬁycﬂhmoanbmalsm by @lgtermined
present, as reguired fo ven anoun
PTRERoaR nr e ARt o8 kRS et tppssens ot gpuired for a
COWPOS atdonns of madxymbomnhbﬁer onin( trheking such a determmatlon,
hydr ocar. bon-r.u dIS olve dr ocar.bon. .
RS omn RS et. St BYSEEHEPBaS AN Hipgolved in the
t Byqecabo e6lvany apd @58 WFESdidientare preph@d eindapaiahparatures and
occurs are neasured. These techni ques are

i Preffges At Wh P'é%sa.%e;?araeelar?ﬁwrér?éa Wsmémﬁj%ﬁ%er Feéﬁnlél&es are

PivaR tno@NBY theRRT afX @éﬁ@l'l@,ac@ox%fiﬂkﬂedalﬁgow exfferiefiéed practitioner.
diluent is dissolved in a Eéi mer sol ution of given
1

chbopoemnles smplbameppt lHE B isdlissatved ip @raﬂ%vmfysolutwn of

fbiveh @RRSHiton. TS sbﬁﬂﬁ)%r At Ub&ied Suddh etu%}gﬂ{yfﬁfst tdpPears. This
prepared conﬁ03|t|on he solution may then be heated

umnnerqtuvem&} ¢ V) Giplp Eatrthe praviazed: eampiegsiian- & hegsofyiion eyt then be
TheR& mﬁufﬁwgﬁpears. This temperature is the LCST. These measurements

are repeated with increasing concentrations of the HFC diluent to produce a phase
diagram which indicates increasing UCST and decreasing LCST as the
concentration of HFC diluent increases. At or above the critical concentration, the
USCT and LCST are equal and phase separation occurs at all temperatures
provided the pressure is below the critical pressure of the system.

[0080] The minimum critical concentration is obtained by plotting UCST
and LCST versus HFC-diluent concentration. The point of coincidence of the

UCST and LCST in such a plot defines the minimum critical concentration.
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concentration of HFC diluent increases. At or above

the critical concentration, the USCT and LCST are

equal and phase separation occurs at all tenperatures
provi ded the pressure is beI?ﬁ the critical pressure

of the system [0080] The miri®mum criti cal

concentration is obtained by plotting UCST and LCST
versus HFC-di |l uent concentration. The point of

coi nci dence of the UCST and LCST in such a pl ot

deoBhEs t he Wihits mlmr isetpaceaionqnme@msrqc igorerally 8arsidered in the

raS§ ALog8s ]
C‘b‘]{é‘f’ﬁe?@ér‘%ﬁntﬂﬁ 05 Sﬁ' n@'Xr[) ggxenz?ctlﬁn @{] Ses%%é,]‘ﬁr@ olféén necessary to
P&HfaoTEsUick aebﬁ?ﬂ?ltlpﬁﬂ (@ gR6sessést oiter ahdre rpoi}em&mby [trocesses For

affect s separ at in 0CESS ther an .
orRles D] BP0 B baoaenatd by B ing b HRiked popaner in
hgd:@8eNRd16EaYng ithe bolntes @hdisaBsdqhentdy ricehethgd tleypotymer. The
in hexane, hal ogenat | ng t he pol yner and subse uentlry

r @P@fﬁéﬁnﬁgmﬁﬁé 0?)61‘%/ fisglosurgds %‘Eﬁi‘ﬁ/aﬂpph?ﬁ &%@g aSEPYRHEN.
dgsekAsure is equally applicable to such a separati on
Sofvents [0082] The hydrocarbon sol vent may conpris

d0o82b hydr ddsr busdeocaibpnr selenfomayolcoawrise of 1-Che hydrocarbons.

pklgﬁ?&tarwg %JIM of ML ﬁ%&ge&l?&%%ré gl‘eegrte?é}aﬁly%léct@t such that

I nten anount Of rocarpon ru present I n
t the hyehdsdaarhomt rqibmedrosarbom yubtsersmpwt dnj the thydregsghagrrubber

SF.luS ll\é %qubpe ?tag%.mt EF %il ven Ststlhe Mﬁrﬁ&r&h& which the

I'S con ative
nslmﬂbfl s borngcteckamﬂh @Be ablviehs mpdtrm bomlmmmgmmples of the

.n, the.prac of t
mﬂ%&ﬁ’ﬁ%&"f‘ﬁ@a tesbvlyf& hcan usgyc'?l 1(Olt(l}]‘r oclg(fﬁg%uﬁg include
Thayar rtﬁ:hrwﬂledtd‘recycfmneg sO@fhmacEaah@)s hreneynmplddepﬂharﬁeomers of
oct ane, genzen t ol uene x | ene, c ohexanpe or i
PR RS PEEEo P08 ey SENTATE: SRR CSTBres YEighiEne o

h)ﬁﬂkﬁﬁé’g@,@féosm vents include, but are not limted to,
i sobut ane, pentane, _hexane
BRIy 1 o parme R e AbIS TSt oo foLyRats include, but are

3nPEt i@ NtANQromEE RYbRMANPentdnd,- Hékﬁiﬁt h )ﬁe@h&laﬁﬂopentane

2, 3-di net hyl but ane, 2-net hyl hexane, 3- met 3/ hexane, 3-
-m

Wleb@?ﬁ, anex- rr@t}y nﬁqﬁﬂeﬂw p’ig gﬁgpentane ethylbutane, 2,2-
’dﬁngﬂhgﬁ}lMepe@ﬁﬁﬁnetgyl%u‘tyngEt h)ﬁh@@lmlﬁﬂﬁne 3, BntlcBhdNahe, 3-

pent an xé hept ane - hexane,
2e51ycupqmrrw| B ﬁ@thy;!pemwes r? mﬂtfpyémw 3érdimethylpentane,

h %g-ﬂﬂﬁethppt F¥fancst b%&hyﬂ%ﬁﬂﬁ@,e 3 B@RARKand €285 Qimethylhexane,
2,24 -trimethylpentane, octane, heptane, butane, ethane, methane, nonane, decane,
dodecane, undecane, hexane, methyl cyclohexane, cyclopropane, cyclobutane,
cyclopentane, methylcyclopentane, 1,1-dimethylcycopentane, cis-1,2-
dimethylcyclopentane, trans-1,2-dimethylcyclopentane, trans-1,3-
dimethylcyclopentane, ethylcyclopentane, cyclohexane, methylcyclohexane,
benzene, toluene, xylene, ortho-xylene, para-xylene, meta-xylene, and
combinations thereof. Ultra Low Benzene type hexane (ULB hexane), which is a
preferred grade of hexane consists essentially of a mixture of Cg isomers, namely

n-hexane, 2-methylpentane, 3-methylpentane, methylcyclopentane, and



dodecane, undecane, hexane, nethyl cycl ohexane,
cycl opropane, cycl obutane, cycl opentane,

woreiokpdsye| opent ane, 1, 1-di et hyl cycopent ane, BPCHUS$2087/010333
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di met hyl cycl opent ane, trans- 1, 2-di nmethyl cycl opent ane,

trans- 1, 3- di met hyl cycl opent ane, ethyl cycl opent ane,

cycl ohexane, nethyl cycl ohexane, benzene, tol uene,

xyl ene, ortho-xyl ene, para- x&lene net a- xyl ene, and

conbi nations thereof. U tra 28w Benzene type hexane

(ULB hexane), which is a preferred grade of hexane

consists essentially of a mxture of Cisoners, nanely

n- hexane, 2-nethyl pentane, 3-nethyl pent ane,

rrawlqhesqmﬁ GHentsant, balange yaf] tless asvmnerThie WkBchexsar aneies from
rs in ULB hexane varies fromrefinery to

re‘neg§§ 'éﬁygTation Process [0084] In an enbodi nent

oS eabati onr Ry I&eeﬁs di scl osure, a process for separating a

h ar bon-rubber rof | uoroca n_di

@%?‘Cses thR & e?fgg%‘ﬁmg%t%dﬂ’% PEPOI Y Ho Olosur )P rocess for
C&upRfatink NOh¥di6cAroii-pateb Gromit Hb@ﬂf‘oﬂh(ﬁ@&frsﬁd dWJérin icomiphiees the
hydrofluorocarbon di luent at an. |nn% ratg d
WFtEPs of SRRACHRgARMYRET YuHY CORPEISING F%éffi iy pefeisperse

hyShercHE 1Rard URREEarbd 10 diERR UE 8n ifikl t%hi;féﬁa‘i@f'ét\h@h hkhydrocarbon
homobgeneous |iquid phase and a second essenti al

hesttpepinearable | ofuidisyohane, thandydesarbaniigbemh etor rdguce a first
eés%@malg) Fxnﬁggp&%@ en%{ﬁd | Lihdé danehass%csﬁcp '@siéﬁﬁ_aln_ﬁ? aRRsbgeneous

essent | mogeneous |1 quid phase.
hligwidfphase, mmnra@mg uhmﬁrstsesmlfaévdmnyogeneous liquid phase from

Lo R ORI ROy Bad2 (L2t vor o2t hane

aj0088e. The Ther bydmrctqaeﬁdny diloemsg &n goefsrabiyy uli, trdifhwseethane

c enti, n
E’gsgﬁg 8Eﬁ elr fe)ﬁ gfr: Tailuoree arré/ %1 gt} gﬁ" #ﬁ%%clssar%ﬁ ?cﬁg%l'ﬂﬁﬁ greferably
c anpLeaeatianef Thacfhstpéms:alamyehdnsgmiemesi luqmct hieasp g ethe gecond

produg essenti a cl.ear sol.ution

PSRt PR e ouS e THia HOpCeis pistErhl fiuid sotutions in
C eiHethS @nonk/BSHT 3&:h\/\ib1){asepdilef disad)od ah theqﬁhsel%@o WwirdGuce an
preferably at |east 40 w % grefera |y at |east 9 ‘d oh
weTnEllY et GOTUIO, Prcer Bk SR 1P’e$’§f“°ﬂ6“?/&‘@ lquid  phase

W??Jf@traﬁﬁll Yord r1§é§az§tt leB9 20t ¥avspheiferashl Mt Ht:hsﬂ ﬁﬁﬁt%ﬁﬁ)referably at
% preferabl | east 90 mﬁ@b referab

oteagt 40 Ve fnEe barl%}y at lgagts 2@ vwap, R dgask 69 H‘g/y prefera%?y at least 70
hﬁé&i‘/o lré’f@fagll}gﬁtqg%t %'Ol\#'@/mprbﬁ?ﬁﬂy Qple‘é&eiﬁ MRl peedghY afleast 90

the B drofl rocarbon diluent in the polymer slurry.
wt%, preferably at least 95 wt%, preferably at” least 99 wt% of the

hydrofluorocarbon diluent based on the total weight of the hydrofluorocarbon
diluent in the polymer slurry.

[0086] The first essentially homogeneous liquid phase preferably
comprises at least 60 wt%, preferably at least 70 wt%, preferably at least 80 wt%,
preferably at least 85 wt%, preferably at least 90 wt%, preferably at least 95 wt%,
preferably at least 99 wt% of the residual unreacted monomers (based on the total
weight of the residual unreacted monomers in the polymer slurry) from which the
hydrocarbon-rubber is formed.

[0087] The first essentially homogeneous liquid phase preferably
comprises at least 60 wt%, preferably at least 70 wt%, preferably at least 80 wt%,
preferably at least 85 wit%, preferably at least 90 wt%, preferably at least 95 wi%,



[0086] The first essentially honbgeneous |iquid phase
preferably conprises at |east 60 wt% preferably at

WO e@snod® Wt % preferably at |east 80 w % prePer/akiog7/010333
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at least 85 w% preferably at [ east 90 wt %
preferably at |east 95 wt% preferably at |east 99 w %
of the residual unreacted nononers (based on the total
wei ght of the residual unreagped nononmers in the

pol ymer slurry) fromwhich the hydrocarbon-rubber is
formed. [0087] The first essentially honpbgeneous

i quid phase preferably conprises at Ieast 60 W %
preferably at | east 70 wt% prefera Ieast

80
verpferpy e fegst 99 a4 ehthe W‘W‘D/&O‘Efazfrsér anl/gr agtivagers (based on
9&%&1 wi g;ﬁt 8f aRl %t£§3t| ERstal 28, MMd¥briicBURbAPhe bolydfs tslurry)

wt % of the catal yst, cocatalyst, and/or activators
(tmdédp&dl&héqum(hbcamrgmbb@f t he catal yst,

O S!, 1000/l BELHTHY AP VR ALVt

f coraprises desst ihah | 19 Wt%ogmfeabb' lebs thauj :ﬁJIva&’e mc&t@ﬂﬂMSﬁ than 5

ol pREReb R PaE 4Nt ko R, SR AES o820 gpp than 2

4W&‘%}, pﬂfﬁ'ﬁl@l@l&bﬁls}thhre $ svitAd) @Fefemb% leﬂr l(hﬁ& I()a?obvjl%l of'ske hghi?mcarbon-

r ef abI | ess t 0 r.ef er.abl ess .
B b SR onuBR S DBt it (B REEBbb o gent in the
OBoltyhﬁr tsﬁIrﬁ}J) WRjsg btefe;fabm ethJtQ@@ernh@ny rmb:h%ren&s&smﬁd phase
in the pol yner slur % referable; the fir
e§%‘§ﬁ’f‘$§lq5§)‘~’"!ﬁ‘6ﬂb§g 3 %dﬂv?mq epspmiadly al Fé)@éeacted monomers,

esseRtdif) b & theotathRSt, anhu@srééntlaf?ﬁlsﬁ&tlé %Iflt)ie %ﬂdrégarﬁchherubber

unr eact éd mononers, éssentially all of the catral yst,
anttsgﬁsemhqmlb’ylehéim':f)’of t he hydrocar bon-rubber present

Zbdé@ pol yrigle %ﬁ&%arbérpo%lzerﬁhecoﬁé’éi{t&%%b% %Eﬁ’ €Blsentially

ncentration in-each essentia onobgeneous p ase
nhvmwgw}eodepeh@ﬁngnaypo&rarnndcmdm atpioni top ghe t welatility of the

dcrlr%ca%gn oK/ tV Y end Ié‘c?e PIQ &%I}ﬁﬁr(ﬁi%otr rbon as ?)ve{l as the objective

uorocar 6n as
deﬁ |theedessepauepnnaonn Genemnhy | the lt}ldeodmybbrosdwbmnwﬂbbvemtsent in
wi | | r es n in ea

2R S oS Hents T TRUY DHASESBOBY dlg pphase preferably
C @oMblisSina gt Bahsd :Ehwt%&ﬂ thd Bgdrbedrben hgmerttc arbon sol vent.

987,175 SERONSCEP LAY BSPRBSRERE el Bty
| @a@ipridds am1d4st ?/0 eftes, ?iﬂéﬁéraﬂy htelaiﬁet g@t@vﬂ% Yprefuraiile ratbdayt 80 wt%,
PEREREDN § 1585 PS40y Bt EFRoon fockeessily abisash 95 1%,
OIpréfgﬁtbiWﬁrl@é's@ HH IS HPRR MydRASAHNOMbLES bhSidedn MRItEfAL weight of
° the hydrocarbon-rubber present in the polymer slurry).
[0091]) The second essentially homogeneous liquid phase preferably
comprises less than 80 wt%, preferably less than 70 wt%, preferably less than 60
wt%, preferably less than 50 wt%, preferably less than 40 wt%, preferably less
than 30 wt%, preferably less than 20 wt%, preferably less than 15 wt%, preferably
less than 10 wt%, preferably less than 5 wt.%, preferably less than 1 wt.% of the
hydrofluorocarbon diluent present (based on the total weight of the
hydrofluorocarbon diluent present in the polymer slurry). Most preferably, the
second essentially homogeneous liquid phase comprises essentially all of the

hydrocarbon-rubber present, essentially all of the hydrocarbon solvent present,



t he hydrocar bon-rubber present in the polynmer slurry).
[ 0091] The second essentially honogeneous |iquid phase

w@e@Beoshé y conprises | ess than 80 wt % pref eri/ys10e%610333
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than 70 wt % preferably less than 60 W% preferably

| ess than 50 % preferably |less than 40 wt %

preferably less than 30 wt% preferably |ess than 20

W% preferably less than 15,4t % preferably |ess than

10 % preferably less than™5 wt.% preferably |ess

than 1 wt. % of the hydrofluorocarbon diluent present

(based on the total weight of the hydrofl uorocarbon

di l uent present in the polynmer slurry). Most

pandf eassaitiallyt mene eeforibie e yBated| PPOBIREY e Mt U2y Hui apd  the
' : W-1E t he

h@@r‘ﬁ%éﬁﬁg%b?ﬁgt}ﬁ?ﬁg’?%‘é?n‘? ?{hié’?éég{"i ally all of the

hip892k ar bon Depending op tiestempesatdreamdahe pedsbyrend Mapafphase may

the unreacted nononers, the. I . 1an e

R OF! PSR as TRRR b orSisfad Todehliayip bt bt hydrofluorocarbon

[@i0RA}l. Dependi ng on the tenperature and the pressure,

or pha may al so_.be. faotnmed conpri sing.or
ONEPL  hg dbechiorsies §f i RECHpHRoMtloAaiigde the step of
diekititg atl 1089 3 poftiéh 6f e @ ardthrioni solling Gloas the@&e8® essentially

al so include the step of renoving at | east a portion
ohomegensous Hawd ibassste Rigrdtcerd BYRTPFI DOREVIRET S8 ek PRIq fpmove

haRBAeNKoMBof thel Hi &roRRBSR sbRePl Bd4818te@he hydrocarbon-rubber.
hydr ocarbon-rubber cenent, or to renove essentially

al0098} the Msrproarssor! 85 dptlogse ey dpghemeomprise a step of
g%&gggggjéﬂg Qérﬁeg ﬁﬁe, tLQBx%ﬂur&%d%rQﬁt@ %iég{t f{:g{ién of the diluent in

re may further conprise a step justing
t the reevipippamnintere himtyodoes phease-separationt dfethgeicghlfing mixture to
fraction ef .t [ ' . | 1 ' 0 :
A, B 900 o5 55U BR0 | Sty
phadogeeaus ligsid gwserifheatemperanmegene basdjustpd fophamat -100 to

and nd essentially honogeneous |iquid phase. The
t%ﬁﬁgﬂgﬁﬁge may be adjusted from about -100 to about

1098 [ 0095}her6cees of @sdtlobiliveTaflibs chatadrat ¢@bithe a batch or
carrjed out in ejther a batch or conti nuous manner:;

hERRBIOUS MayIGF AOBELCTp AoERUEUOUS JURESSS | 'F \ESpER kY, Pisderred for

f 8don@ENR GBAONE CBBO Peferféte pRcRbiefer RdoPanGAE YoB/mhdt separation by
obt ai_ni ng pol }/rrer Separation by utilizing this
dPikizipg {fis disglogureriz p %Wso.wsi. The hydr ocar bon- r ubber

pol ymer sl urfpe hpdidRarbbkerdbbdsepblyhier CAGrACInedn WHIFIT &diluent is

hydr ocarbon sol vent to dissolve the polyner at a
contacted with a hydrocarbon solvent to dissolve the polymer at a
minimum pressure of at least the vapor pressure of the resulting
solution. Agitation may be desirable to obtain rapid dissolution.
Turbulence in a flowing stream can provide the necessary agitation.
The polymer slurry may be contacted with the hydrocarbon solvent
at a pressure high enough to maintain the system as a one phase
system.

2. Phase separation is allowed to occur. Where elevated pressures are
used to maintain a single phase, it is necessary to reduce the
pressure in order to achieve the two phase condition. The polymer
phase may then be recovered by decanting, by gravity settling, by

liquid/liquid centrifugation, or other suitable means.



m ni mum pressure of at |east the vapor pressure of the
resulting solution. Agitation nay be desirable to

wo@bdoaioee3s@pi d di ssol ution. Turbul ence in a fl oRETYS2007/010333
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stream can provi de the necessary agitation. The

pol ymer slurry may be contacted with the hydrocarbon

sol vent at a pressure high enough to naintain the
system as a one phase system,,2. Phase separation is

all owed to occur. Were elevgged pressures are used to

mai ntain a single phase, it is necessary to reduce the
pressure in order to achieve the two phase condition.

The pol yner phase may then be recovered by decanting

by gravity JThetpressgte gy thepubeiraduged en é@lilghtf aglaﬁmdrtph phase
or other suitable.me y

reduced on aPOHFﬁQﬁé veﬁ?ﬁFRgﬁﬁﬁﬁ%ggﬂgbnggggfpggOHQHWd
t he HFC di | uil&rﬂémaHéaﬁ@bda:m:llmgmfmmescz-ivmntcmp’[gsle to assist in the

therein. Heating or c t lve r|ch h

to assist i A®THWEN é’cfo 'g’F {aﬁ ﬁg‘f? 1136 (e fiShomers,
di ['uent, Unﬁ:ﬁ@ﬁ}ts@daﬂmwnﬂémaﬁjadlﬁi ysstdesmmet'nbe kédogered HFC
may al so be desirable. The reCOVﬁred HEC dlkﬂent q) q
sol vent, af fdaueiandsobvant.giter prrificatipgeif negded, San paw be reuse
reused in sgggm%l [0096] The advantages of this

di scl osure may be nore readily appreciated with

r §9096gnce t Therrsivholagebhiisesiasipsuse mayNpUgPre wadily appreciated
ACEL! CRTL IS, X %Tﬂmdlﬂ%a% ocaOd' ments, this

di"eCI GSLTE relat es X r bonr ubber conposi tion

”?ﬁ L@FE&A:?P\E%QI@%P@()?E ng at | east one of the
osure. The term

19e7dcar borlar sdvhe endodiosits.i dig dissfaspes radates 4@ tap hrdrgearbon-

or asto
oV AL e TRIRTHIA hROR o BB R o M poccses o
ofthnts iiiselabuse [ Tigeuteem dthy drdcarbes-rappéri @atpasitian’ raiepy tcelgstomers
trofittin an eXxi's sl ur C
KRSt SHBRRRDTS PhEoPalrS ohpFAG STUE e ASTM DI566-06
CQﬁﬂhhﬁmng the steps of: a) contacting a pol yner

R O S e AL O PO B 2L OB oA process of

retrofitting an existing slurry cationic polymerization plant, the retrofitting process

comprising the steps of:

a) contacting a polymer slurry from the slurry cationic polymerization
plant, the polymer slurry comprisés a hydrocarbon-rubber
dispersed in a diluent, with a hydrocarbon solvent to dissolve the
hydrocarbon-rubber at a pressure greater than or equal to the vapor
pressure of the resulting mixture, the diluent comprises a
hydrofluorocarbon;

b) adjusting the temperature, the pressure, and/or the weight fraction
of the hydrofluorocarbon in the resulting mixture to introduce
phase-separation of the resulting mixture to produce a first
essentially homogeneous liquid phase and a second essentially
homogeneous liquid phase;. and

c) separating the first liquid phase from the second liquid phase by
decanting, gravity settling, liquid/liquid centrifugation, or a

combination thereof,



di spersed in a diluent, wth a hydrocarbon solvent to
di ssol ve the hydrocarbon-rubber at a pressure greater

w0 bas/oa34equal to the vapor pressure of the reBCl/US2997/010333
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m xture, the diluent conprises a hydrofluorocarbon; b)
adjusting the tenperature, the pressure, and/or the

wei ght fraction of the hydrofluorocarbon in the

resulting mxture to introduce phase-separation of the
resulting mixture to producéa first essentially
honogeneous |iquid phase and a second essentially
honogeneous |iquid phase; and c) separating the first
l'iquid phase fromthe second |iquid phase by

decant wheteinyrthei figstséiguid mpasq j qpumiises grli deast 60 wi% of the
centri ' a g L nat.| er gof , J wie

wher ei Iﬁyc?rﬁielh?'i%}: %r?)gfli qﬁ"?’g&%hg;saé&gotr?gri g%s gotta]ll eggltgh(tio of the
Wt % of hydreflhgmcaftonatibeat brothedpdlymet shamedndnwhehan the second

t ot al i ght, of the .hydrofl b i nt i
ol orrohaufl it shiBritt of leatdd §80e Shufl EBlarbdl hlbber based
g onpri sf $heﬁﬁotdl @&S%htgﬂ' tmh H’S’dr?cdrﬁm-hyhb’eﬁ ﬁaﬂigmmymmny.

as on t total wepght _of the ocar bon-r ubber in
DRSS s T drogest Db BubeRtRE AR Fp Ao R prbless for
di SRS Qnabasifd RAfutRAPLitkid Polyrierizapibacsiant, e retrofitting
retroflttlng,an eX|st|ng solution cationic

pBrogResrGomurisige Weaskps ofhe retrofitting process

conpri g Ng BRgHRPS aOfpolftheC OWIAGSH Neroh PfleY Wlution  cationic
solution fromthe solution cationic polynerization

plant, the polymenizasionutplent. cohprirpdymer solution comprises  a
hydrocar bonyy Hgotk%fbo‘?}-ﬁx%%veddi's&@ecﬁo' Ment, Wedlle®, with a
hydrofluorocgr 0

n at a pressure greater than or equal
to the vaporhydrebsueearbén ahe pressuietgregienthanmresqupl to the vapor

adjusting the te ture,..the. pressure, and/or the
wei ght fracth'® u%fpoet{tﬁ%r‘??yglrngf’flﬁg?%tar bon in the

resul tibhg niadjustiagithe iterhpordues thhpssswepandldr twe wighh raction
UG M W BRLAESR LLIRL sSHAE By co mooduc
honpbgeneous ghasgtsépapitise;ofaftet resulting mixture to produce a first
essentially homogeneous liquid phase and a second essentially
homogeneous liquid phase; and
c) separating the first liquid phase from the second liquid phase by
decanting, gravity settling, liquid/liquid centrifugation, or a
combination thereof,
wherein the first liquid phase comprises at least 60 wt% of the hydrofluorocarbon
based on the total weight of the hydrofluorocarbon in the polymer solution and
wherein the second liquid phase comprises at least 90 wi% of the hydrocarbon-
rubber based on the total weight of the hydrocarbon-rubber in the polymer
solution.
[0100] This disclosure described herein may be used in the manufacture
polymers useful in wide variety of applications. The low degree of permeability to
gases accounts for the largest uses of these polymers, namely inner tubes and tire
innerliners. These same properties are also of importance in air cushions,
pneumatic springs, air bellows, accumulator bags, and pharmaceutical closures.

The thermal stability of the polymers of this disclosure make them ideal for rubber



c) separating the first liquid phase fromthe second
i quid phase by decanting, gravity settling,

wO pa@sioel3iké qui d centrifugation, or a conbi nati oPCT/US2007/010333
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DFUSHERSIEN DYRBR St 210 S¥RAUSH RANGEES, P
-bgitiegy f or h%e“'ﬁél@iﬂe@é Jraimdl iddgnt [i@d&k{onThe: Rdoy @Bl in tire

thereof, wherein the first liquid phase conprises at

| east 60 wt % of the hydrofl uorocarbon based on the

total weight of the hydrofluorocarbon in the polymer

sol uti on and wherein the sec%gd iquid phase conpri ses

at least 90 wt % of the hydrocarbonrubber based on the
total weight of the hydrocarbon-rubber in the polyner
solution. [0100] This disclosure described herein may

be used in the manufacture polynmers useful in wde
viinerwipgdfladdsss.i gk iteRBeratine serigedeepeseansk conveyor belis for hot

Eﬁﬁﬁph%hhﬁ to gases accounts for the | argest uses of
ese po yne?s namely inner tubes and tire

I[Iﬁliﬁl] i ner sTh&'hﬂdﬁ!mEﬁmxbllbupbrgh ésmam ang chaye uniquely broad

or.t anc hlons
oTE0E S 0sbI eGP gaees ) T e E e Mduency. They
ChreStdefsl. inl meoldéd rmabberspard lahd yﬁmf wide gppligatbors of automobile

this disc]osure make t hem i deal ££ %fbberglre curing
LEOROS®E, ™3nd conveyor

exhlblt hi gh danp and have uni quel y broad danpi
asidewplby R“Cgb@éﬁl ﬁ?%’ﬁu’ﬂ% Jesidevabiss ﬁ*etré%’rb‘a%fmféctswgcs impart

f LEsH SE&Aé— rem%)ﬁc@r Srabio efut! grdvmhmh&l agpéaumer Tﬂ@rﬂ&yrﬂ&g of this

ffnd w de applications In autonobile suspensio

bdisplosurte a@yoaleqm&wnﬁ%gmerlarf@rmmednﬁlﬁwg wmm@} diene
ThERA gx?hlgf t gHage h@?&@gﬁdn%ﬂ%%m b)&%ll@ﬁtes@&ﬁﬁléﬁﬁlfp%vemems

in t|re Sl I's and ounds. I n sidewal
t irewpt Ispowr awh icakideresistances anbur drygerstion Moieout compromlses in

LRGP K g0 LR AP Apal v con oo
Pacqmmlyshé«b bpmlsmgetie bd)lgmd:ss off mb instagh iieatienr ubber s

t xhi bit S ntinuity yield exce

SF Ils. I#gp@g/ tpé’%f’ﬂer\ﬁé)tf I¥1§ ﬁi&ﬁllosgﬁe 58 tﬁerwoalasnc resins
r gﬁd skanges teuhehihgdod tlﬁd’sal(lcltdrﬁpibumdk hibhghdemmtyo pblsyeshyﬂeme and
abr asi on reS|stance ang rolil.) resi_st

ORI EALPTPPYIERE fie: Ol BEEHHFRY @hé&O‘E\? gt Phgisobutylene.
P@h ¥ERAiR aﬁf)hédﬂ@né rtﬁé ﬂﬁtan*t PMWerﬁmvﬁ&lﬁgh Hi%lﬂy@&sﬁé compound

the pol yners of di scl osure with thernopl asti
r dtnis RIPeessaRlg lf‘o"rhe’f‘B AR FPTGE (RS SRRy mers of the

Hi arf §Rvdnkon R4 AEH BE BRAdBH /iihSsdldchides BOpILEO¥IHe N Ehdustrial
are often nodified with 5 to 30 wt 9% of

pépbplicasions.y| ene
[0104) The polymers of the instant invention may also be used as

adhesives, caulks, sealants, and glazing compounds. They are also useful as
plasticizers in rubber formulations with butyl, SBR, and natural rubber. In linear
low density polyethylene (LLDPE) blends, they induce cling to stretch-wrap
films. They are also widely employed in lubricants as dispersants and in potting
and electrical cable filling materials.

{0105] In certain applications, the polymers of this disclosure make them
also useful in chewing-gum, as well as in medical applications such as
pharmaceutical stoppers, and the arts for paint rollers.

[0106] In an alternate embodiment, this invention relates to:



In certain applications, the instant polyners provide
for a highly elastic conpound that is processable in

wao bh@siegsik@st i ¢ nol di ng equi pnent. The pol yner spOf/U$1967/010333
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i nstant invention may al so be bl ended with pol yam des

to produce other industrial applications. [0104] The

pol yners of the instant invention may al so be used as
adhesi ves, caul ks, seal ants, ;3nd gl azi ng conpounds.

They are al so useful as plasticizers in rubber
formulations with butyl, SBR, and natural rubber. In
I'inear | ow density pol yethyl ene (LLDPE) bl ends, they

i nduce cling to stretch-wap filns. They are al so

wi-del yAepisicespetpri wna%migcaﬁwgr%@ﬂaﬂrs@@}vsfagw gh@olymer slurry

potti ng, A &lee Gyt GAkbdirRibBer | hispdiSedBivithird! 8- allGdR5] which
In certain applications, the polyners of this
di scl osampriseaklee sthpmofal so useful in chewi ng-gum as

[ [ i cal i i .
\QfOpp: I nafr%‘g'ﬂ%’%gnga&{%gp‘#lg'?‘%%ﬂﬁﬁs‘?@ |a§?%d?9%%gfbﬁfvhﬁ§%apable
al t er nat e epbatiésosbrihg. théilydrovaeinin-obbeg| @t esoduoe Ia figst liquid

process for separating a, hydrocarbonsrubber from a
pol yner sl qu‘?J% iarfﬁg?%ﬁ%'il‘&l’g&%er%%-rubber di sper sed

. Wi thingg di kegmdtingMhle GhstARRd pEaS fidie tist @pondfiquidghase,

15

20

25

contacting the polynmer slurry with a hydrocarb -
sol venthergim B didrendicosmriprha hydeotoge dlé‘?’bdfﬂ‘? ?ﬁi}ﬂé‘}“}d phase
to pr Og&ﬁgriéesf At Rhstl 661419 BRARE h3AFbRI0PEEMBYH bhdtdi 6h the total
phase; and (b) separating the first |liquid phase from
the sewsight|afgiiedhysiedeoroggrbpriin the Polymere flryo#pd  the second

a hydr 0 r . j U] J based
| e e L B e base
total weitlghtotadfweiplet dfytbe bydrooarbenmruhlrer im therolyoes sy -

shurry pang, g fhoh! 9 YfL ARIRE ARTRLI RSB Ts hPBentiall
98' wt %TgF ptr%céalg%)?gﬁ%%gr %)lnl-’:r% Bé(gr q%egslgsgmgln tﬁ%st ost a Y
wei ght homogbseduy diqochphesea- r ubber in the pol yner
slLurry,.2. The process of,. paragraph 1. wherein .
Brot THGacR 2L e Prast rCRRT AR Mo LR ek iauid phase
li qui diphaskentiallylhenpiepeessliqfid physepr ecedi ng
par agr arph, wherein the second |i gi g_‘r&hase 1 S._.an of
edsent (ACIRJOHEHBERNEBITS ‘P%QF@gB’E’ BT CORBIFPE RSP O
o; any R RERE It tRAFRMAN Rhe prdsbiie! akoP Ehesvaight fiictipn of the
of : .
diluent in the resulting mixture to introduce phase-separation of the
resulting mixture to produce a first essentially homogeneous liquid phase
and a second essentially homogeneous liquid phase; and

S. The process of any preceding paragraph, wherein the polymer slurry
additionally comprises unreacted monomer(s), catalyst, or a combination
thereof.

6. The process of paragraph 5, wherein the first liquid phase comprises
essentially all of the unreacted monomer(s), catalyst, or a combination
thereof, originally present in the polymer slurry.

7. The process of any preceding paragraph, wherein the first liquid phase
comprises less than 5 wt% of the hydrocarbon-rubber based on the total

weight of the hydrocarbon-rubber in the polymer slurry.



adjusting the tenperature, the pressure, and/or the
wei ght fraction of the diluent in the resulting

WOoroos0e24¢ 0 i ntroduce phase-separati on of the PEBFUS100TIQN0333
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m xture to produce a first essentially honbgeneous
l'iquid phase and a second essentially honbgeneous
i quid phase; and 5. The process of any preceding
par agr aph, wherein the poly L slurry additionally
conpri ses unreacted nononerng)f catal yst, or a
conbi nation thereof. 6. The process of paragraph 5,
wherein the first |liquid phase conprises essentially
all of the unreacted nononer(s), catalyst, or a _
cbnbi nEhe procesrerioarty, prseedjng ahiagranhe séwtein ihe preopd ligwish phase
slurry -The pr i é
ahor e SRS T EREL R, 83 yOU oPUE RO RBRITERR based on the
Wt % of tatdievdighiraicbe bydrocarbberuliiss eédtherpot yreert by

i ght .pf the hydrocarbon-rubber in_the. pol .
oF P ry T8 potEs YGREGREaRE BB ph IvhO b YF Bk ftuorocarbon is
wher ei ft leh@ 2eeendhfl thetotdl pdirabined angas iof @lse polgatee slurtyammd the
95 mﬁ@%o$ the h %&pcarbon-rubber based on the total
wei ght 8‘°Fﬂ'°ﬁ§ &%ar bon-rubber in the pol yner
S{QIr r yThE. préb&sPs0aae Spretediny faraaesH, Nghpirdghaftiluent further
wherei n the hydrof] uorocarbon is at |east 20 wt % of
t he t ofAMPHITINGBY ¢H@d%f t he pol ymer slurry and the
hydr ocahbeRoRl ¥Ehhy ;&edﬂ;@%aﬁ;ﬁ%@ﬁﬁﬁ SwigdreifN¥e Py BFREIIOE-rubber
par agr aph, wherein tﬁe di l uent Turther conprises,
met hy| cempopdsdeolymer(s)Tans/ o escpalymef(shol/ispbuly lsge nigoprene, para-

par agr ggl@lj ' rubber conprises

pol ymer{'s yl\agﬂg%gér’ %Egagﬁ%'ﬂa&e@@@gw sobutyl ene,

i $2pr effbe pacesseohyphy sprgceatieg mragraphonyhersin ¢he polymer slurry
thereof.. ..12. The pro s.. of. e i ragr

wner of RTHE gBPiaEl ELENEs fFip P beBl e s RO s o mera
aci d, whenahhoitlhdrdreviisuac#.dScoddpi # sesla ofighalPapiodic Table of
netallggds fromGoup 4, 5, 13, 14 or 15 of the

Peri odFe™Bfe of Elenents. 13. The process of any
p1ecedThg racagoiphy prévediignpdrigraply,dwheainbibe -Hydbdrarbon-rubber
slurrygis [odugggsén a slurry cat.ionic pal |zatlsoq.Orthe

or ocee SR 15 RO IRL R B Calions PUBBREFRYPn proces

pol ymeipseduction of C4-Cy isoolefin polymers.

14. The process of any preceding paragrabh, wherein the hydrocarbon-rubber
slurry comprises greater than or equal to about 10 vol% solids.

15. The process of any preceding paragraph, wherein the hydrocarbon-rubber
slurry is at a temperature of less than or equal to about -20°C when
contacted with the hydrocarbon solvent.

16. The process of any preceding paragraph, wherein the hydrofluorocarbon is
selected such that more of the hydrocarbon solvent is required to produce
the first liquid phase and the second liquid phase, as compared to using
methyl chloride as a diluent under the same conditions.

17. The process of any preceding paragraph, wherein the hydrofluorocarbon is
a gas at 25°C and a pressure of 101.3 kPa-a.

18. The process of any preceding paragraph, wherein the hydrofluorocarbon is

represented by the formula:
C.H,F,



14. The process of any precedi ng paragraph, wherein
t he hydrocarbon-rubber slurry conprises greater than

wW@eoo8gexshe t o about 10 vol % solids. 15. The pror€EESWNT/010333
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any precedi ng paragraph, wherein the

hydr ocar bon-rubber slurry is at a tenperature of |ess

than or equal to about -20 OC when contacted with the

hydr ocar bon sol vent. 16. The,grocess of any preceding

par agr aph, wherein the hydrofluorocarbon is selected

such that nore of the hydrocarbon solvent is required

to produce the first liquid phase and the second

liquid Ehase,.as conpared to using nethyl chloride as .
a di | uehereimy éyan integsa freme biil Yo greater thamer eusb sk, and zis
of any, adi, rnaph, wherein the
hydrof?%%%gcarqgﬁﬁﬁéﬁglgas at 25C and a pressure of

1L, 3 KRapencedsSof aityeprpeaiies paragraphywhereimetdie igydrofluorocarbon is

par agr aph erein the hydraf! uorac bhS . g .
repr es%eﬁ?dé%a/\&/o’? htge f%?%%gpsq%%égmﬁ&eg&gﬁlﬁ th)? ne; diffioromethane;
i nt egefriffuceeméthiane;1 Fludtodtbargy e ajlediflubaettmne e qualdiflaorbethane;

and z is greater than or equal to 1. 19. T rocess i
of anylﬁr]ggé@f%@e‘bﬁ?eégr a}plng'tﬂh‘é?rf—?f’ Phe 11T PeBESSocthane;
hydr of § 4gr oGardMibrb&h&a); ect ed1fi; QPRtfdtFhRkdethane; 1,1,1-
consisting of: fluoronethane; difluoronmethane, . 1922
trif1 uBidssepranaac:t | lybluBflHaioerorns:. gl A Soigerepipeane:  1.2,2-
1, 2-di fhimpepiopans: 11.3,3ledldofd Q%aﬁﬁt hanej,1,2-tetrafluoropropane;
1,1,2-trifluoroethane;” 1,1,1,2-tetrafiuoroethane;

1,1, 2, 2.l bBregafunropnopans; 1, 1l.h,22-tptrafluoropropane; 1,1,2,3-

- pent a 515% .3 = ' P88, 3-tetrafl ;
1,1, 2- Hdl.é?llruggénﬂgp oﬁéﬁél;l’&%,ti{r%ﬂ-l@rryﬁo %Eégpr’opﬁ)ng; ral?%_r,OBEOpane
trifl udrlob2@ppendafiiorop®pend; f | LdrlchBmsarétuolopropane; 1,1,1,3,3-
2-tetrafl gor opropane; 1,1 X ane; na
1.5, oPvalifbBRRARET, o ot b S SEAGRLRRIRABENE:  1,1,23.
et r af pennfipo@penyenel, 1, 31,841%2,8 dfckafdnappompans; 1,1,1,2,3,3-

: ’ ’_gé%%?%ggéx?egLgﬁ:ﬂ?,;]!:ii,?gﬂexaﬂuoropropane; 1,1,1,2,2,3,3-
' 2, %ﬂieﬁﬁaﬂﬁbtﬂpfﬂﬁhepane; 1L} 2,213,333 -Beptafluoropropane; 1,1,1-

lérl'l‘g{loorggﬁ g%ehoﬁ&)é’r-%%@hgéb%%}lte?f | 5,13 EBQB:Ei‘P&o%Q@\itane; 1,1,4-
Ziflucrobewat] uor oprePRBsbulank; 1, 2,2B-Gifluorobutane;  1,3,3-
ggéggprgggggg;bté?,% -i}éﬂ gﬁ%ggéagx %f, ‘ll , V,g [t(e)g‘arlf? goarggﬁtane; 1,1,1,3-
» Zetaffhoso@Rial | var opkaRdBobltanel- 1,1,2,2-tetrafluorobutane;
uor obut ane; 1,1, 2-trifl uorobhutane; A
. tl,;],?_,|3d§pr6ﬂmrghgt;ang_;, 1, 4- 1,1,2,4-tetrafluorobutane; 1,1,3,3-

tetrafluorobutane;  1,1,3,4-tetrafluorobutane; 1,1,4,4-tetrafluorobutane;

m- ~—+
WTFRPERERTERENDY WNN

1,2,2,3-tetrafluorobutane; 1,2,2,4-tetrafluorobutane; 1,2,3,3-

tetrafluorobutane;  1,2,3,4-tetrafluorobutane;  2,2,3,3-tetrafluorobutane;

1,1,1,2,2-pentafluorobutane; 1,1,1,2,3-pentafluorobutane; 1,1,1,2.4-
pentafluorobutane; 1,1,1,3,3-pentafluorobutane; 1,1,1,3.4-
pentafluorobutane; 1,1,1,4,4-pentafluorobutane; 1,1,2,2,3-
pentafluorobutane; 1,1,2,2 4-pentafluorobutane; 1,1,2,3,3-
pentafluorobutane; 1,1,2,4,4-pentafluorobutane; 1,1,3,3,4-
pentafluorobutane; 1,2,2,3,3-pentafluorobutane; 1,2,2,3.,4-
pentafluorobutane; 1,1,1,2,2,3-hexafluorobutane; 1,1,1,2,2,4-

hexafluorobutane; 1,1,1,2,3,3-hexafluorobutane, 1,1,1,2,3,4-



trifluorobutane; 1,2,2-trifl uorobutane;
1,2,3-trifluorobutane; 1,3,3- trifl uorobutane;

wQ@2@s80346 f | uor obut ane; 1,1, 1, 2-tetrafl uor obut BEBPS2007/010333
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Hjl—\l—‘jl—\l—\jHHjl—‘wHU I—‘H'O |—\|—\'c |—\'

H:J_I—\O

1,1,1,3- tetrafluorobutane; 1,1,

1,4-tetrafl uorobutane; 1,1 ,2,2-tetrafl uorobutane;

1,1, 2, 3-tetrafl uorobutane; 1,1, 2, 4-tetrafl uorobutane;
1,1,3,3- tetrafluorobutane; _kgl, 3, 4-tetrafl uorobut ane;
1,1,4,4-tetrafl uorobutane; 1, 2,2, 3-tetrafl uorobutane;
1,2,2
1,2,3
1 1,1

4
,4-tetrafl uorobutane; 1,2, 3,3- tetrafl uorobutane;
4-tetrafl uorobutane; 2,2,3, 3-tetrafl uorobut ane;

2, 2 pent af | uor obut ane
pb ROUBWEE ane; 1l.4:4, ﬁ%%aﬂﬂembaf%or obut drlet-3:3:4-
ﬁeéﬂﬁ%ﬁbﬁfdn@or obut @"lei 3 4,4l hdsadlubrobutane; 1,1,1,4,4.4-
fl uorobut ane; 1,1, 1,4, 4-pent af | uor obut ane;

.1, 2, Qe)glﬂupgqbpmeuor obutlaln:éz 3,3-hexafluorobutane; 1,1,2,2,3,4-
’ orobut udobut 1,1,2,3,3,4-
fﬁﬁ’gar olgﬂibglfﬁieplé 1,1, ZQ 622%4%%1%3%% oFootl)Ju?ngne T

, 1, Bﬁmﬂupmmmeuor obutlalnb,,’:‘ 4 4-hexafluorobutane; 1,2,2,3,3,4-

2 R, O 1052 A ndh e 1112204

, BegtafluorbBx@hé;uor objit19pe;3 4.h&pt1ﬂn20r3butane 1,1,1,2,3,3.4-
afI uoftlobu ane, exafl uo oput ane;

heptgtlyong ‘)iféf‘?’uoro&]}tﬁ%é 44-heptailyorg! bytanes™" " 1,1,1,2,4,4.4-

I ueﬁtﬁhh@xaaﬁuané 1, 3,1,838 44epailudaiiakitieane; 1,1,1,2,2,3,3,4-
, 4,4, 4- hexaf | uor obut ane

, QCQﬂSQW@k‘@PFuor oblljtla%% A4-pemfigorpbytane;  1,1,1,2,3,3,4.4-
| %e{aﬁhyio%ﬂﬁanel 1, 12,1,21,11241 Dextaverodhtnane; 1,1,1,2,3,4,4,4-

. 3,3, 4- hexafl uor obuf ane’
, @cmﬂnomwuorldbwgnéS ‘g4-poafogobptane;  1,1,1,2,2.3,4,44-

I 1, but " -2-
, %85%@15\&3%%61 ; I1uo 1 %gﬁltjgrr?? Iﬂ?e?ﬁﬁf)llolégﬁg P 8.trifluoro-2
: mﬂhﬁpmphem hillubte@taﬁuan)e2 -methylprapage:3l .4,3,3-tetrafluoro-2-
but ane; tane; )
’ 1 énif;ﬂp%)paﬂ e’pt afI u rtig%lu?to-Q %ﬂ (?r‘?)&r%{ﬂyqﬁﬁggiﬁ e; 1,1,1,3,3

ane;

QJI—‘I—‘_"I\)N_"I\)I—‘_"‘I—\X I—‘QJ I\JOJQJ NI\JQJI—‘

,'3, 3, 4 peniad@pomt 2-uesthplptamae; 1, 1 1 2 2 3, 3, 4-1,1,3,3-tetrafluoro-2-
1107, e nganet doh Gdesihion Ao RERT b AR 1.1.2-
' 2, 2, 4,t14ﬂéor©6f/caf)l|>ut@ﬁ<§2bUt ane; 111 3,tﬂlflﬁor3)cﬂcléb14tane 1,2,3-
ctafluorobut%ﬂ 113
2, 2, dnfuorogy ewgmor obutlah-2-tgtraflucrogyclobutanes 4 4 1,1.3,3-
onaf | yerghiskadiRloblitanel - 1,1 tlmnbemaﬂﬁabbyélabmame 1,1,2,3,3-
, 3-trifluoro-2- nethyl propane;

31 et RENIAIPIC BRI Fr st Sthoduaropulp MRy oL b2234-

m3t hyl pfeRR@RSocyeldbutane; 1,1 2 3 3 4-hexaﬂuorocyclobutane 1,1,2,2,3,3,4-
,3-trifluoro-2-(fl uoronethy ane; 1,1,1

pent af I@@@@HQIWPWPﬁpépanél 21tr1 ugrogihesey af | &@rfélﬂzwmpropene,

1,1,3-trifluoropropene;  1,2,3-trifluoropropene;  1,3,3-trifluoropropene;
2,3,3-trifluoropropene;  3,3,3-trifluoropropene; 1,1,2-trifluoro-1-butene;
1,1,3-trifluoro-1-butene; 1,1,4-trifluoro-1-butene; 1,2,3-trifluoro-1-butene;
1,2,4-trifluoro-1-butene; 1,3,3-trifluoro-1-butene; 1,3,4-trifluoro-1-butene;
1,4,4-trifluoro-1-butene; 2,3,3-trifluoro-1-butene; 2,3,4-trifluoro-1-butene;
2,4 4-trifluoro-1-butene; 3,3,4-triftuoro-1-butene; 3,4,4-trifluoro-1-butene;
4,4 4-trifluoro-1-butene; 1,1,2,3-tetrafluoro-1-butene; 1,1,2,4-tetrafluoro-
1-butene; 1,1,3,3-tetrafluoro-1-butene; 1,1,3,4-tetrafluoro-1-butene;

1,1,4,4-tetrafluoro-1-butene; 1,2,3,3-tetrafluoro-1-butene; 1,2,3,4-



(fluoronet hyl)propane; 1, 1,
1, 3-tetrafl uoro-2-(fluoronethyl)propane; 1, 1, 2-

wao eioBloesu©cycl obut ane; 1,1, 3-trifluorocycl obut BEEDS2007/010333
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2
2,
1

1,2,3- trfluorocycl obut ane;
1,1,2,2-tetrafl uorocycl obutane; 1,1, 3, 3-
tetrafl uorocycl obut ane;

1,1,2,2, 3- pentafluorocyclobuggne 1,1,2,3, 3-
pentafluorocyclobutane , 2,3

, 3- hexaf | uorocycl obutane; 1, 1,2, 2,3, 4-
hexaf | uorocycl obutane; 1,1 , 2,3, 3,

4- hexaf |l uorocycl obutane; 1, 1,2,2,3_,3,
hept af tetiafueipc -BBiePene 24 4- teirafhuore- udw&‘éleheﬁé 3,4-tetrafluoro-1-

1,1,2- l'ﬁ-&tlexfxé U0E Q01 QRGARorol1 %ute?’let R4 4 WQERAT RSN Sbutene; 2,3,3,4-
,2,3 trifludropropene; 1,3, 3-trifl uoropropene

, 3- tmﬂh@n@rb;bp@penefﬂ aﬁ,%tsraﬂﬂom—ud?ué@}%pé‘ﬁ’e‘* 4-tetrafluoro-1-
,1,2-4rifl.uoro rifl .
4 ﬁﬁt % or 03 b 4%' e?ﬁ?luotju l%y'u):entterl r '59{,%? t%t %ﬂﬁo‘?gq butene;
,4-110%3 quemafn.lokmﬂ ehweenei B12,3,4-pthiafnoror1-bbtenend;1,2.4.4-
4-
3-

trif uor but e 4-trif uor g tene,
Pyt ﬂ%? umB%tenellb§§ RmV?é uorépwg’bute&é:344
» dpérthflhator Rbutkndut ena,,l 3,434 ﬂeﬁtﬁﬂtfldrudr-buteﬂ.e but enez,3,3,4-
4-trifluoro-. 1-butene; | uor o- but en
2, Be'tt%Jt]W‘%ff’thP'G“e’l butle?ré 4 4Ipi“t2 yorpgh- P'éth‘?ror 0- T.2,4,4.4-
t ep&ntaftudrodl-BodeRt;r af | @3,9 4, 4-pbith BE60-LbdteBe; 2,3.4,4,4-
,4-tetrafl uoro- 1-butene; 1,4, 4-tetrafl uoro-| R
-but engentaflgore-Bbutepe:af | u3>P61»4>- theptafioro-1-butene; 1,1,2,3,3,4-
1,2, 3, fiatfhiodd )i URRbrel - PUtiENes 414—%e§‘afﬂjotr@-tl[1ﬁftéﬂé9r 0-11,1,2,4,4,4-
-butene; 1,3, 3,4-tetrafl uoro-i Butene;
1, 3, 4, hexaé‘moafﬁ-llrbtmml - butBhd;4 4 -haxaflupre-dthuteneyor 0152.3.4.4.4-
- but e”ﬁe a?f[u%r J14buté r afi,%‘,%‘%’zl,&-ﬁ%%ﬁ@&o-l-butene, 1,1,2,3,3,4,4-
, 3, 4, ?e ra Iuoro é;
4, 4, hepteflnaol ibptentbul b3 434 4-haptaflperor kbhtgsen- 1.1,3,3,4,4,4-
bljl_t gnge%gﬂﬁmfé- -lbhlgehre) a{,%,%g{j? 4h4 Bgﬁgﬁ&ﬁ'o 1-butene; 1,1,1-trifluoro-2-
1,1,2, Buamp,enn P Arifbrope-D-bubertesnet, 3-triflutpL-Hutene; 1,1,4-trifluoro-2-

entaf Luoro-1 - hu c 1, 3,3, 4- t.af,l uor.o-l .
P but en&¥ePey égﬁ‘gﬁ?‘&éﬁﬁl‘ﬂt%ﬁ,o 11pfg&f1 ngo-g-bfeg,eﬂ 1,1,1,2-
: é- pentafdflivi®2lbutdist enelé ll,3rt2tr3ﬂﬁoro42-bmeﬁé -af 1,udrbdtrafluoro-2-
- but en 1,2,3,4,4- ta 4-
pent af I%HE‘E“S 1.1 %ﬂtt%trﬁ) luogo-2-blutgne; 1, t%F?rGQPBrorz"’b“te“e 1,2,3,4-
- but en%tra&]@r&&%tﬂena@ent afil Hopgs- ﬂ)entﬁﬂﬁ(ﬁﬁez butene; 1,1,1,2,4-
3, 3, 4, 4, 4- pent af | uor o- | - but ene: 1,1,2,3,3,4-
hexaf | per@ilvorcngibafeae; 1,1 1.3,133.4- P&“W@k’afq tbutsnges 1,1,1,4,4-

- but engenthfihord-2- b41te4'ne hexaf j yos 9- pjentalﬂlﬁbﬁﬂﬁqbuﬂen% 1,1,2,4,4-

. 3, 4, 4-hexaf | uor o- | utene: " 1.2°3, 4. 4, 4- hexafl uoro-1
_ but en@enflgo- 2-4>U$n4’ hexbﬂl%%?& hexaﬂg@r@n%butfng, 1,1,1,2,4,4-

, 2,3, 3, ro - 1,1,4,4,4-
11,2, ?é’zidﬁ ‘{118‘%?3‘6‘% BRlor o ’f’@ﬁfgg’é?xaq',‘ofosz g 4 1

hept af lhesaftudko-2obetens; 11.2,233.8,4hexaflnotespoatengor o-lh1,1,2,3.4.4-
- but en%’epflaﬂ]lbnjo-2—tt;ultérmleyofﬁ,12,2,4,4,4-heptaﬂuoro-2 butene; and mixtures

thereof.

RPRWONNRRPRRNR]
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20. The process of any preceding paragraph, wherein the hydrofluorocarbon
comprises 1,1-difluoroethane.
21. The process of any preceding paragraph, wherein the hydrofluorocarbon

comprises 1,1,1,2-tetrafluoroethane.



butene; 1,1,2-trifluoro-2 -butene;
| ,1,3-trifluoro-2-butene; 1,1,4-trifluoro-2- butene;

wdas@exa3udé f | uoro-2-butene; 1,2,4-trifl uoro-2- bREBO2007/010333

15

35

I,1 .1 a2- tetrafluoro-2-butene; 1,1,1
,3-tetrafluoro-2-butene; 1,1,1 ,4-tetrafl uoro-2-

butene; 1,1,2,3-tetrafl uoro-2-butene;
I,1,2,4-tetrafl uoro-2-buteng;yol, 2, 3, 4-
tetrafl uoro-2-butene; |,1.1,2,3-pentafl uoro-2-butene;

1,1,1 ,2,4- pentafluoro-2-butene; 1,1,1, 3, 4-pentafl
uoro-2-butene; 1,1,1 ,4,4- pentafluoro-2 -butene; 1,1
,2,3,4-pentafl uoro-2 -butene; 1, 1,2,4,4-

L&ht af ThePERssHRl Shoprepeding par,ag,fa@ii\h shgrain fredsiragarhppsolvent

1,1, ledmfrids diespfilydmi@ronbut ene; 1,1, 1 , 3, 4, 4- hexaf |
uoro-2-butene; 1,1 1,4, 4, 4- hexafl uoro-2-butene; |

- Bdxaf Thopwocebuobany, precading pampgraph, wherein the hydrocarbon solvent
hept af | u = 2 : e .

[ I I f,s%,fe ,teil-i?%%tqg%gﬁoélpc§:95§lgtlﬂrtlge%%; and m xtures

t her eopropafie, iBhbutpngcpssamsf hargnep meetbylicyig opentang; dpthexane, 2-
wherei n the hydrof Luorocarbon c%r' .

1, 1-di m%ﬁgﬂi{mﬁﬁe. BNy R A0 el s lthf?'? g)lfei[ﬁrf/e’prz gedimethyibutane,
par agr gphdinvdtieylbitant h 2-meeiytiidxane,0 Gamedrylloomape,i Sesthylpentane,
1,1,1,2-tetrafl uoroeth .22. The process, of an -
pr ece_d?r?gglﬁ&ﬁ]é’dP%‘Bﬁ?e’V\ﬁgsa%ﬁewg’eﬁ%%c2746‘%' ei‘&?‘e%ﬁ?m 3.3-
conpri gasetblt peht@hy,dr aR@hPIBBStand,33-clghd¥ane e 35-difnclithexane,
precedi ng paragraph, wherein the hydrocarbon sol vent

i s sel eledMEHRIENG Bﬁfﬁn‘bm%‘ﬁy higags. -cthangpaigthane, nonane,

i sobut %esanegaea&,%e, DRIERRAR, HERAAY, | EHEYOPRISRERe, cyclopropane,
i sohexane, 2- net hé}lpgentane, 3- et hyl pent ane

2- met hgelgbetaee, cyclppghigaeHpethylcyplopentane, 1,1-dimethylcycopentane,
2, 3-di net hyl i | hexane_i3- , 13-
3- et hyizgsepf?afﬁ%%ﬁgf?czxcﬁ?&ngﬁaﬁ% g%ﬁ? g%efﬁ“&ﬁﬁwélbﬁéﬁﬂ%, trans-1,

2, 3- di mixhbthlyleenlopretang, 4- di neetyilgehipgntane3, 3- cyclohexane,

di met hyl ntane, 2- %h;él Fe 9{;% h ) xvl

2, 5-di r‘f%?tﬁﬁfﬁc RAnEn e,'ZT’E =t f%?re yf(grégﬁtg’aﬁéﬁggg{ég%’e? ara-xyens,

hept anenetbutlyteme, arel danisinatiwishberepf.nonane, decane,

dodecane, undecane, hexane, nethyl cl_ghexan

c%gt oprnlg'ﬁaﬂré’,ceﬁﬁoaﬁﬁt ahe ,paa%?pg%e%%hé%eré“ fhe temperature of

met hyl eyplsapg Bleprianges, flom ab®ithy0C weatpantl 60°E.

cis-1,2-di net hyl ¢gycl opentane, trans- .. £

1’2§_ di I,pr%e}% Pgé’@ﬁi’ gding ng{;@gﬁgl@ further comprising the steps of:

di met hybgyeingpeet BiRofl@broyarbya | divent &oen tiey GraHipadiphase, the

nmet hyl cycl ohexane benzen%: tci)l uene, xyl ene,

or t ho- »sransliaid phasey pepeh; an
providing at least a portion of the removed hydrofluorocarbon diluent to a
cationic polymerization process.

26.  The process of any one of paragraphs 2-24, further comprising the steps
of:
removing the hydrocarbon solvent from the first liquid phase, the second
liquid phase, or both; and
providing least a portion of the removed hydrofluorocarbon diluent to step
(2).
27. The process of any one paragraphs 2-26, wherein the separating step

further comprises raising or lowering the temperature of the mixture.



nmet a- xyl ene, and conbi nations thereof. 24. The process
of any one paragraphs 2-23, wherein the tenperature of

wW@epoasea3mg step ranges from about -100 to abourPCWESMCI/010333
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25 The process of any precedi ng paragraph, further
conprising the steps of: renoving the

hydr of | uor ocarbon diluent fromthe first |iquid phase,

the second liquid phase, or th; and providing at

| east a portion of the renoved hydrofl uorocarbon

diluent to a cationic polynerization process. 26. The
process of any one of paragraphs 2-24, further

conprising the steps of: renpving the hydrocarbon

8- vend Hrpesss toreretrofising py gkigtipg sBEY eavenicepelpmerizafigngplant,
phase,

P emove e SRR Qb (EAxbodts BE hy BbcClink Befograrh.
%cess pfocassy fanectpdittg sphexigias, SOanecathnhe polymerization
separatln ste rther conp rises r r | owering

the t urgmg# 2ORERE u][rn Toge tﬁé %‘!eg%cégs for

retrofaxt | ngox&actmg Szil pglyshatr rsplutni oftid@  the  solution cationic
pol ynmeri zati o ant, the retrofitt] process .
conpri sing PR &"%F'&Eté%'é d’? antny U e@gb' ) p%ﬂﬁ‘été‘?rbpﬁomfé'?es a
A process f8ydioeirbohirtibbd?y alissOliedt i g S@l Utdodent, with a
cationic polynerizatiqgn plant, the retrofitting

process conp¥ieflygracpebost %&P‘@Fs“r%ﬁr%ttﬁﬁ'% Ph ﬁq‘éal to the vapor
pol ymer sol utdsaire foh B feB@tinglnikiueg, cationic

pol ymeri zation plant, the polynmer sol ution conprises

hydr ochl bonadiystieg the saweraures, fheapesiuyermnd/ey the veight ffaction
hydr of | uor ogar;go MhyRro fudibEABY Qng{h%a}e%ﬁltﬁmgaﬁn%ree%alhtroduce
to the vapor pressure of resulting mXxture; b)

adj usting t mbascesepavationr ef ﬂlherwbgguﬁélx“aﬁdﬁbrpfpﬁ‘ece a first
wei ght frac t n s

resul ting mtei%ﬂtrl%ﬁ cg& ﬁ}}({%qé&{: %a gs)sgpglj}d;tl gﬁcogfj %slgeentlally
resul ting mhmmmgendomlsybnqo@plasa 4ndr st essenti al | y
honogeneous _|i quid a 0 esse

hormgeﬁ ous SF‘?%%?“ aégtqéﬂ%’d?gﬁgsegg?na S%{J%l u'd ?hase by
l'i qui d phaseletarimgt hgras&;zonehlingquihdumlhlmd bycntnfugatlon or a

combination thereof,
wherein the first liquid phase comprises at least 60 wt% of the
hydrofluorocarbon based on the total weight of the hydrofluorocarbon in
the polymer solution and wherein the second liquid phase comprises at
least 90 wt% of the hydrocarbon-rubber based on the total weight of the
hydrocarbon-rubber in the polymer solution.
30. A hydrocarbon-rubber composition made by a method comprising the

process of any preceding paragraph.

[0107] The following examples reflect embodiments of this disclosure and
are by no means intended to be limiting of the scope of this disclosure.
EXAMPLES

[0108] In the current invention, the phase behavior of butyl rubber
cements were determined on polymer solutions prepared from solvent mixtures of
ULB hexane (ultra-low-benzene hexanes, obtained from ExxonMobil Chemical

Co.) and comparative methyl chloride (obtained from Air Products) or 1,1-



decanting, gravity settling, liquid/liquid
ccntrifugation, or a conbination thereof, wherein the

wo poosood3iequi d phase conprises at | east 60 w % PET/UR®07/010333
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hydr of | uor ocar bon based on the total weight of the
hydr of | uorocarbon in the pol yner solution and wherein
the second |iquid phase conprises at |east 90 wt % of

t he hydrocarbon-rubber based,gn the total weight of

t he hydrocarbon-rubber in the polynmer solution. 30. A
hydr ocar bon-rubber conposition nade by a net hod
conprising the process of any preceding paragraph.

[0107] The fol |l ow n exa | es refl ect enbodi ngnts
tdiflyoricthene sUpea.ahge ropellasaner jlat, éﬁd‘éﬂnﬁwoﬁ@ane (134a,

[%E% @gro% ah%nﬁ%&ﬁg@fan%shélngP&ﬁ?}%Uﬂh% cHSAYELESa and 134a

current I nvention e phase behavi or of
bm;genm@l!iefrrefﬁen\?é fte s therphage separdtingcesnt PS4 s the diluent in the

?g?S rlgp$1§ f(pr t%Q%reggOSﬁg %Wté&%h\ﬁg%al negH? %2 \Qlfuciljleﬁaiﬁ T%aﬁlﬁa was

OW bén exanes m ExxonMo
Chslfeceal The. dxparicheatuipEarons |fmeanﬁhmelxpcmmgmtaljdata collected were

(ob fr Al r Pro 1, 1-di fl uor oet hane
1 D5 S o0 B Pttt G,
1[011,09 2-t et ripki bk[t?EHil&R’,e std4fer xdberpdraterfts omasNatdoomatrcially

?g;él e ant o e P)? &éf%%ﬁegy%% #{%%Hhéégmcapgo. The 268

Sﬁ%@@t\béfkg %%ﬁfé‘d £S5 Rleadit8mBhds USRI didsBIIRE it into hexane and
description for the purposes of teachlng t he net hod

whilteting tharprsuliing solupen coreaeyeinsoluble addidveiehe At.% "3 BuT

€ t t &elow. Th
FARERaS PG 1B SHBEATER e 8 G RG RBl The

r bsbeee wasergnfoyed iyl evenp@tlpne"ﬁh%pmglea veas iRy driqdyin & vacuum

chlia BB 1e0” ol PSR el 6 epEEd ot DR RN & suffcien

maasune ot s byxmesmoteacmgla predateomhedasvacentrhtion for individual
filtering the resulting solution to renove insol uble

ad ﬂ??rfr(}%'g 0.2 wt.%of BHT was added to this sol ution

agop o3t abi | i KkeErnhively, hthe@@ﬁ@rg’raﬂmb&b@hgs ovab lbthilpel owl used as a

TSRS, TP, SRS 5 BTl 1 e

SQoRdcaRatieal M&%Spiéﬂ@férﬂh&aofdteﬂxdlﬁd@l saMfpbiimieant EHEDodhent was
of ULB hexane to reach the predeterm ned concentration
f osed prficGeiedl  experi nents.

[0111] Two different types of experiments were run which differed in the
equipment used, the method of sample preparation and the handling of the
solutions in order to make phase behavior observations. In the first set of
experiments, a known amount of 268 butyl rubber was added to a 20 ml
scintillation vial. To this vial was added a volume of ULB hexane specified by the
desired final composition. The rubber was completely dissolved in this solvent.
The solution was transferred into a dry box and subsequently cooled to a
temperature below the boiling point of the phase separating agent (or diluent). At
this lower temperature, the required amount of diluent was added as a liquid. The
sealed vial was sealed, warmed to room temperature and then mixed completely.
The sample was equilibrated at the desired final temperature for at least 2 hours
before an observation was made. For the purposes of clarity, this procedure is

described in detail for one example composition.



[0110] Alternatively, the 2222 grade of butyl was
obt ai ned and used as a solution or cenent in ULB

wheooane3ad a concentration of 23 to 29 wt % TheRCHUS2081/010333
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concentrati on was predeterm ned for individua
experiments. The cenment was used as received. [0111]
Two different types of experinents were run which
differed in the equiprment used,_ the nethod of sanple
preparati on and the handling of the solutions in order
to make phase behavi or observations. In the first set
of experinents, a known anount of 268 butyl rubber was
added to a 20 ml _scintillation via is via

S8 5 vl G 20 mSBTHURER ViR e B b5 A SR rubber
{%oﬁt%heg%x% bt inPlos ULB H&Qﬁ@rTﬂ@ﬁoﬁﬂf@' WichNowWés %0 lcyfPletely

[vent. The solution was transferred into a

ddigschex befietescorsplstiont g 8o 8i€ps.o The t Rlp@ERtsOlRiope Wy then
the Bboiling pein f th r n _60°

b Mo Bt ok SoRRY SRRl 10 o
awheirupad 130Imioof ligad 13daleds addeal toithe vihl- mkcecmtxe*dvas sealed

i a al ed, rrredto om t er turea
nf‘-'%L&V“’EBﬁf‘ralt& M ?‘F?Berfé%1 @%ﬁ/a%"“g%? WE ﬁhﬁcas“’“a"y
dasikigd tifel Rl dvenples akxy 2 Kos. aAt |tleaSlim€, hmuptsasbafahaaor was
an observati on was rmdej g poéytﬁoses cl ar d
et SrmpinGs ot o 1 Bses: Bog el hee SRt gigrmine
CBWP&?klthﬁ‘e h&EAL2ds the twohakls cicthblsidel Gitth@Riali @hca/@® contents

rans. of butyl rubber foll owed

on eiHaxenemptisd, patey wies added 9 th@@earopsa@dﬁﬂ%anéltpe volume
dbPRaleY fndilien By RIRhE L iith 4 BRAALY chRRe. The pol yrer

ution was transferred into the dry box and the
smldt?’l] on suﬂé@qmpm}ﬂ@@ov\’étﬁ resorgographisaly gih a fteg@gry phase

dla%F nélﬁ 45?(1(‘11% rRddeq 1§ Betdie phad ?lojt@&} ﬁg QfYsad RREles (®)

eale 4’7o Toom tenperat ure
camdl anitspositioas mbsed/etiytoo(beasivmndnlasqﬁ p}m@md nap closedjsguares (w).

gﬁég/r%lgg \%]\%étcaéftg?c#?i S%A%S%suremel%ts a’t g ea%;a Sl.?l C using 134a as
deme difueht Grhéywplph;%eshmm i E@hmsm arel2.by mar ki ng
ht of hases on the e, of t
Nt e csshenh g 6F Semanorar ikt Fonfsifadn aldo b vessel
adgeigpéd withervap I@bp@sih@tgeaswlhdawd it e wl.nmcaofvemt erbody. In
nmeasured by pouring it into

(8] SmsBaiimouies Fuher e FENGLA giaphi ERPEPUgs fpto an

t @pPRpYiaRh@Ansusti 80TAM Heking eaTRReparé GBRutIdAS Ritliesh titible rubber
one phase plotted_as closed. circles () .and

cERpesstRiion et b e B0 M- %ol ity OReRRLIGN Yaselogrn such that the
CliRs eIt asiRentrition in the solution would be between 16 and 24 wt.% after

adding diluent for each composition in the series, consistent with commercial
practices in the art. The vessel was assembled for the experiment by first loading
the rubber and the ULB hexane. The vessel was sealed and the contents stirred
until all the rubber was dissolved. The listed diluent was then loaded into the
vessel from a sample cylinder containing the required amount of diluent under
pressure at room temperature. The sample cylinder was originally loaded by
adding a known amount of liquid diluent at a temperature below the boiling point
of the diluent. The sample cylinder was sealed and warmed to room temperature.
The mass of diluent transferred into the Parr vessel was determined by weighing

the cylinder before and after the transfer. The Parr vessel was then heated with



Di agrans were constructed for neasurenents at 25C and
-15C using 134a as the HFC diluent. These plots are
wehaesrwozade Fi gures 1 and 2. [0114] The second seCTml2007/010333

experiments were conducted in a 400 ml Parr vesse

equi pped with two opposing glass w ndows in the

cylindrical vessel's body. In these experinents, the

rubber was dissolved at rogm tenperature into an

appropriate anmount of ULB hexane to prepare sol ution

with an initial rubber concentration of 25 to 36 m.%

The initial concentration was chosen such that the

final bber concentration in sol uti on ul d be
stirrigg Wil nthe okpmRd %%@Veﬁhsdﬁ%ﬁ )| Theny CRa etk pach

deteRATHRAHy! t!h@HnélBr &cﬁ’tﬁh&%ﬁ T%%ro&mﬁé AR pdiht nGIomERICS B or
e lsracu ces in the art e vessel was assenbled for the

“Bdy pﬁ’elﬁtbekﬂptffrrmmd IOowemhmgTQa én Fige 8, theentieplyisg curve

fronhﬁ{éap al l t}aeth %E%t)er vvas #goggflﬁg Mé@h@m?tﬁﬁw E(ralﬁﬁ
tetraflmsraetizame) eadedlilnblond nd Me€h ehd f158m (3, 1sdiffpbeoethanieh dEire

cant.ai pi. n he requi red anount of diluent under
dataﬁ%l'%e?éng?%lfgomteLrper ature. The sanple cylinder was

originally | oaded byaBld Pignsa GureyDagiount of | qui d

__d.M_ue_n.t__a_t__a_t_epp?ep at-ure-below-the-boili Ag oi-nt
MeCldilusahe . [Thel3amilkenty| i hder wdS28eal ed aM?%P?r%Q‘luem

Wt%) rooOM T EMPATRIHIE. ThE NasEyahy, 41 1 UENT tranwrt%rred
NloC8MeURST| vesselCSBEIASRT er m neDCST WS ng t HaCST {UCST

Dlh@? i pdet p&f qPduer(d o2:ftero hiiy St’ﬁ 1; e ﬁalruren o o
tvefse Yas™~t hen, hgat ed Wi thstirgi the gol ut {%n
turned ¢l oudy. Thg LCST| and fhe . re each

Odef el3i hed by t@lermiﬁlly equi ib)ratlh@sround tBe [ll60d

- | + LIQTs

0‘1{5; Il1l4t0;;|1|| Lll(FOh.L 4170 U1Te ml .‘381'” | v~ d%sf

Higure| 3, the“éentlire ghase [curve flrom

0.23he 1UBST to t/h@ob(ST4ark det eromdsed usijn@ivelCd.22 120

Selal) 124494 (1 1.1 2 tetr f|||nroath e

N 0 B W IR £ B 1% 1 M M 7 0

04T TITEd 11 gapT(e 175 JOIISY Igs ki gurd 333 TNe.38NE 80
hfse regionlis ta the |eft of thed phagse boupdary

Ojll he95and thd 9@ [phtke| regi 0% [t o t He-105gho-4df | t b%

0.40 s 87 bgumdar yo'gi71‘lie.42"-‘\L,UI drngty,Tpropgr—set Ebi4i4u g5
-4 . .

he HFEC|can groducle a cpnbi nati on {wherdi n theamouht ~ of
0.66he BIFC|requijred7tio profut® a two-phasg systefmi4 10

\Y”4

ret-ati-ve—teo—gopparat—verMegs—greatt-redueed:
0‘7[20L1éiS Al | patg'H?s and 3a'§gm applji catifons, tggltl -6

0.7% pceduiies (suehsas ASTM-et hods),| and [ot her| dggupents| -26

edhéreinlare f||||\l neormhoratdd by kafaorbnea Pa
~ L) ) " A%l ol T

C! (T T T T AT u] T LR AV AY 4
0.%8n¢ ext enfz%ucﬁbal scl os Jr'égi $ not Ji nconsi st enp‘(mi th -105

0.7oh{S dirgclpsureopnd Tor|ajds

0.67 -52

0.60 -62

0.57 -68

0.00 -105

[0115] In Figure 3, the one phase region is to the left of the phase
boundary line, and the two phase region is to the right of the phase boundary line.

Accordingly, proper selection of the HFC can produce a combination wherein the



10

15

20

jurisdictions in which such incorporation is

permtted. [0117] Wen nunerical lower |imts and
woeoosnisaé upper limts are |isted herein, ranp€sUs200M10333

any lower limt to any upper limt are contenpl ated.

[0118] Wiile the illustrative enbodinents of this

di scl osure have been described with particularity, it

wi || be understood that varjgus other nodifications

wi Il be apparent to and can be readily nmade by those

skilled in the art without departing fromthe spirit

and scope of this disclosure. Accordingly, it is not

i ntended that the scope of tHe cl ai ns pended her

amoupf nef; dbe tIéFt:hée‘l}R'E‘fﬁ‘plt%spr& Be s dPOpR aéﬁs%éﬁtmf altwe to

BRI ke CR Lk RAudhe cl ai s be construed as

onpassing all the features of patentable novelty
[Whlﬁih r esi 48 patenthandpaiertappHraiianssigslepropethresdisueh a3 ASTM

LSRG e LR L st o

zperewmnnsuauxwmmn@z ChédnyBment Svith thif givdosge dngy for all

rat n carbon r.ubbe a polynmer slurry
RESRFEP e Ry S RERPRERR A perk RIS PO YR 3
@iigent, WWieh mengidab ksvdriiimisd apb noheriéa Juppentimits ianglisted
t he slurrx with.a h drocarbon sol vent cagable
AT S A Tt Il i

forisf |i qumlmﬁﬁellm@&a@véeme&nﬁembﬁ tﬁi@&iﬁ@cloﬁﬁd Habg been
separatlgg the first ﬂUId phase fromthe seco

Gesened WHHRPErcHMAE: i dedirbaaHod bR YR SRS ogher Modifications

fmﬂspf ggaeﬁpaf B cad %@ rteéalgx a8 WyOhBha§EiLIEQ TR the 88 ithout
east wt % of the dr of 'uor ocar bon based on the

@Qv@alnmghﬁh‘bfsptrﬁeaﬂ& dearfel ob e adipdesure AseorgHIg)trelt is not
@Eé% a?'?{fl%g&% }?gtﬂé‘@ kﬁlguhg%ma%%rémemrﬁﬁéa @,ttht:eeaaﬁqpnes

car on-r er based on t
el gh&crmtlonheﬁeh)fdrtbc}aﬂrbmnbm indther ithatt the %ﬂéln}mé’ﬁ Construed as

?S’AC%H ssuﬁ% ht?xe HERGFRE 0O at%t?ﬁl@ rilov\éﬂ FhiBh trPﬁdé iufj%e present

'S "an essen honog neous
@nbdsmreﬁncrﬁhmgnlbﬁ@s&eoﬁrhmhywmldd:ectreragect:dsaﬂquamésr thereof by

1 ST 4 T Bl RS FLL Y fomogerecus

further conprising a step of:



adjusting the tenperature, the pressure, and/or the
wei ght fraction of the diluent in the resulting

WOoroos0e24¢ 0 i ntroduce phase-separati on of the PEBFUS100TIQN0333
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m xture to produce a first essentially honbgeneous

l'iquid phase and a second essentially honbgeneous

i quid phase; and 5. The process of any preceding

claim wherein the polyner §u%[ry additional ly

conpri ses unreacted nononer(s), catalyst, or a

conbi nation thereof. 6. The process of claim5 wherein

the first liquid phase conprises essentially all of

t he unreacted nononer(s), catalyst, or a conbination
tGbAMMS originally present in the polynmer slurry.?7

The process of any preceding claim wherein the first

i quid phase conprises less than 5 wt % of the

hY&IAICEY CbAIMEDISr based on the total weight of the

hydr ocar bon-rubber in the polyner slurry. 8. The

process of any preceding claim wherein the second

| 1.qui dAppaessCc fsrpsdpacsing’ eaiyelroddibon-Abbet ¥ecmh 4 fpelymer slurry
hydr ocar hon- r.ubher. based on.the.total . weight of .the .
hydr ocBFHBR- i B i BEYRABPERe) [ YIR qpdiluén  which

pr ocesgolpris¥hstepLsi: ng ¢l aim wherein the
hydr of | uorocarbon 1s at |east, 20 wt % of the total
conbi néd rasentaftnheRAlymer Wiy Wifh gnlydrgarbon solvent capable

hydr ocar bonog fisdehing kfle HBoREBGEADHRY, RNYrdiusedifig liquid
claim wherein the diluent further conprises nethyl

chl ori de. 1phaspreadgrsseerdligridphasyaBdedi ng cl ai m

wher ei p,yt he 3 8 h $16ScPGhY TBLIG
and/orﬂ)o-pgg%%gr%%ggg?g?gﬁgqu%%ﬁg{ isogrene,nEl %%w%’
par anetwheteis tlyer diteent gomprisesrbihydrifbivrodaebanithe figst lighed phase
process _of .any edi ngo.cl ai [

01 vy Co BpeREya EERE760 80 of offt RGP BHn the total
Lew s a@ightodngheilpelsofneretabownrin bt glolyones slurmymad dbp second

4, 5, 13,. 15 of the, Periodig Tahl El tS.
15 " nbiteS SRodlit BRBSERAS &F e Rlp B RO e basea
hy dr oc anheatotdl Magghtsdfuhé Hyddcabonludistr imthe il yrheysturry.

cationi I rization pr f r ion .
E Cg iTEIBS?OI‘g qrgg og‘ocﬁéwg rls _pw}?e%giistheofgrs% Egui% 819al'ls(e::t ilsoan ggsennally

homogeneous liquid phase.

3. The process of any preceding claim, wherein the second liquid phase is an
essentially homogeneous liquid phase.

4. The process of any preceding claim, further comprising a step of:
adjusting the temperature, the pressure, and/or the weight fraction of the
diluent in the resulting mixture to introduce phase-separation of the
resulting mixture to produce a first essentially homogeneous liquid phase
and a second essentially homogeneous liquid phase; and

5. The process of any preceding claim, wherein the polymer slurry
additionally comprises unreacted monomer(s), catalyst, or a combination
thereof.

6. The process of claim 5, wherein the first liquid phase comprises essentially
all of the unreacted monomer(s), catalyst, or a ‘combination thereof,

originally present in the polymer slurry.



14. The process of any preceding claim wherein the
hydr ocar bon-rubber slurry conprises greater than or

weeuwaloxsas about 10 vol % solids. 15. The procespCDUSENY010333
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preceding claim wherein the hydrocarbon-rubber slurry

is at a tenperature of |ess than or equal to about -20

0C when contacted wth the hydrocarbon sol vent. 16.

The process of any preceding49tain1 wherein the

hydr of | uorocarbon is sel ected such that nore of the

hydr ocarbon solvent is required to produce the first

l'i quid phase and the second |iquid phase, as conpared

to using nmethyl chloride as a diluent under the sa

cbndi t Thasproesss ohanyr presedings claimy. pyhsedni hg Brsy hﬁlmd phase

wher ei &%g:?setgylg&ofhla{{@r RiedAr @Pﬁle' ﬁyd@o&"i‘@or@?ub%@pbé%@ 6h the total

pressure kPa-a. 18 he process of any
pr ecedwng;hé: bﬁﬂm h}\maequ-mbéehlyldh@wh'@mémon is

repr es'i”ﬂ proc %p prf%'ceamgr Hi/ fdify | fle )%ekérrdaﬂguld phase

|nteger an or equa
and z tcemgrisst gmatlehalnam% ag¥alofttbe hydﬂc@arbﬁherupbercwsd on the

< Sof ulpCAERb L fr B hatibSh o A Rfnet SLA5ET bor

f§ uor omak Radeess @if fahyl é&éﬂtd@aﬂ&m tWhéHethrfqﬁmrocarbon is at
fluoroethane 1, 1-dij oy oet i.fl uqgr oet hane

1,1,1 leasygf Wbé’fﬁl%\?]é‘%a cqm inef W?ﬁ?o?‘g )émefl prry’ and the

2-tet ;,%lloug,rbggtst;@@gﬁ 1,1, 2, 2 tetrafl uoroet hane;
pent af | uor oet hane I | - . trifluor o?r Qpane

1,1,1,
119, 2. ﬂ’hpmr@ﬁﬂsaef apypreceding Ci;mnr whegrar i Gk furgies CQmP“SCS
trifluKopnQRdifie. 1, 2, 3-trifluoropropane; 1,1,1
2-tetrafluoropropane; 1,1,1,3-tetrafl uorogro pane;

11, 2, Z“hpepqogﬁssugg oY opigaeding  claipn,3wherein the hydrocarbon-rubber .

111,
tetr af I -
1.2 2 §H‘?1%?r aﬁ?ﬁ(ﬂg?‘gb(%)o%adz%lscc; sgfy%{e'ré@ LPRBAR Ene, isoprene, para
2, 2- pemahylwmyrcm oparrembination theregf. pent af | uor opr opane;

1.1, pant af | uor o . .

1’1% 2’ %r(e)n? %f oﬁﬁegéogﬁg%%fﬂ,‘&'}%?‘&-‘he polymer slurry further
pent af |Cbﬂfp®||SéS)|aaI]eW151acld 1whe2iBtheXaflisiacopcoppnses 4 metal or

1 11123‘“%13%0 Hg?}afl “g}%& 32%613,1% g 45,08 the Periodic Table of

hept af IRlefhemsopane; 1,1, 1,2, 3, 3, 3-hept af | uor opr opane;

1 li 3- t’Itrhrelf I:)lmuggésgb ;%S(epnfcicﬁﬁé (t:lg{rrfll lvjv re?e‘?# ttﬂc ehydrocarbon rubber

slurry is produced in a slurry cationic polymerization process for the
production of C4-C; isoolefin polymers.

14. The process of any preceding claim, wherein the hydrocarbon-rubber
slurry comprises greater than or equal to about 10 vol% solids.

15. The process of any preceding claim, wherein the hydrocarbon-rubber
slurry is at a temperature of less than or equal to about —20°C when
contacted with the hydrocarbon solvent.

16. The process of any preceding claim, wherein the hydrofluorocarbon is
selected such thz;t more of the hydrocarbon solvent is required to produce
the first liquid phase and the second liquid phase, as compared to using
methyl chloride as a diluent under the same conditions.

17. The process of any preceding claim, wherein the hydrofluorocarbon is a

gas at 25°C and a pressure of 101.3 kPa-a.



trifluorobutane; 1,2,2-trifl uorobutane;
1,2,3-trifluorobutane; 1,3,3- trifl uorobutane;

wQ@2@s80346 f | uor obut ane; 1,1, 1, 2-tetrafl uor obut BEBPS2007/010333
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1,1,1,3- tetrafluorobutane; 1,1,1

4-tetrafl uorobutane; 1,1, 2, 2-tetrafl uorobutane;
,1,2,3-tetrafl uorobutane; 1,1, 2,4-tetrafl uorobut ane;

, 1, 3,-3- tetrafl uorobut ane; %81 3, 4-tetrafl uorobut ane;

, 1,4, 4-tetrafl uorobutane; 1,2,2,3-tetrafi uorobutane;
,2,2,4-tetrafl uorobutane; 1, 2 3 3 t et rafl uor obut ane;
,2,3,4-tetrafl uorobut ane; 2, 2, 3, 3 tetrafl uorobut ane;

1 1,2, 2-pentafluorobutane; 1,1,

3- pEhe @Foagss offAnanprecading lgimy. wlm,rmnafheubﬂmﬂv%méafbon is

’ %gersglg@{j%wtﬂgg&%&i?4 4- rlJeﬁt z}\flgugl-robut ane;

3- pentaf | uor obut ane; CiHyF,

2,
}‘?—VHSIFETEM a%{gill %%? t an?ﬁo %% rx gfg'régi?rotgaxt] gh eequal tol,and zis
Bredtep e}%afrlelqaﬁlodaut ane; 1,2,2,3

I1' g!?llj"%éq%gygf{? %‘q?op%qgé@éﬁgclalfl,lwgér%frgthrg Hro%uofocarbon is
| h@é&@(ytfﬁﬁﬁ thd .gkodp ,cans?lsti?nghﬁl( aﬁh@t@hﬁ%@ﬁ difluoromethane;
, 4- hexaf | uor obut ane;

2,4, 41rp@;ggf)qng@\ag@,utfgﬁgoetharf, 11@ c@ﬂ&gmethane 1,2-difluoroethane;

hexa | Yar ehik@6ethdnet . 113 f’att‘lﬂ@&’é@ﬂchlaﬂé"r 0 blui AMCietrafluoroethane;
1,1,1,4 4, 4- hexafl udrobutane ;- 1, 2,

. 3- hexéfu,z;artmﬂm@ethanel 2,2, 3,141, 2#%4mwhme - LLl-
1 1,2 o] 2, P, -
hexaf | u%f? é}bré{nlz)ﬁé Y 1f gqghg&%pﬁé)a%ﬁ ui?’ l%hélﬂuompropane, 1,2,2

or obut ane;
1,2, 2, 3‘,131-}01'OPIIQ)QM| uol,@@um;ﬂ\@romop_ane 1,1,1,2-tetrafluoropropane;
1,2, 2, ne; -
1,2,3-
hept af I%UOIr ggu %ﬁ}‘lé)lﬂgﬁrgg%ea 2, é%g?ﬁ li%l[fo Gbut ane; I.1,2.3
1,1,1, ﬁit&mpﬂaprhmﬁaﬂLlJb,BGIbﬂnaﬂmnpprbpaﬂg, 12 2 3-tetrafluoropropane;

1, 2, 3 or obut ane; 1,

hept af | L}o} 2%&? uor‘ipnfpin >3, 1]] %EBFFeeS%aﬁ“\or?Pg WGt anal-133
; 1, 1, pertafludroprepanect af | unt amﬂ-@lﬁcaﬂﬂ:orobropane 1,1,2,3,3-
1,22, oct af | uor obut ape;, 1,1,1, 2, 3,3, 4, 4-

oct af | @SPtBﬁH?ré’HéOpai’eﬂ 1, 2‘>gﬁ£%ﬁ %‘eéﬁft?l‘é‘?rPB’EPrPBBirt ane:}11:2:3:3
1,1,1, %eﬁafmd}oﬁmpa}cet af | upn,qk,m,s a%xaﬂuér,oi;ropane 1,1,1,2,2,3,3-

RPRRRR R

%,

oot~ Rl =l
H:J |—\1—\3|—\

1,
t af
2
2,
t af
3,
-e
%1
xaf
1,1,

7
he
1,

,2,2,3, 4- nonaf | uor obut ane; 2,2,3 ,4,4 ,4-

nonaf | @spfaﬂwr@aéopafea o i bﬁ%ﬁ'w%%a%e L1,1-

1,1, 3- iifihdrdBh@ane; meu hydr@ruemamel 13} 3-urifluorobutane;  1,1,4-
3-tetrafl uoro- 2-met hyl pr opane; 1,3 .
3 t et taflpereputane; nels ﬁ;} gﬂ@tane 1,2,3-trifluorobutane;  1,3,3-

1,3 ttﬁh&&ﬂa%@n@ (zfi y%ﬁu&robwahpr Slaak Qu—teﬁfaﬁuélrogutgne 1,1,1,3-
penta uor o- 2- met hy?'propane; 1, 1,3, 3-tetrafl uoro-2-
tetraﬂuorobutane 1,11 4—tetraﬂuorobutane, 1,1,2,2-tetrafluorobutane;

1,1,2,3-tetrafluorobutane; 1,1,2,4-tetrafluorobutane; 1,1,3,3-
tetrafluorobutane; 1,1,3,4-tetrafluorobutane; 1,1,4,4-tetrafluorobutane;
1,2,2,3-tetrafluorobutane; 1,2,2,4-tetrafluorobutane; 1,2,3,3-
tetrafluorobutane;  1,2,3,4-tetrafluorobutane; 2,2,3,3-tetrafluorobutane;

1,1,1,2,2-pentafluorobutane; 1,1,1,2,3-pentafluorobutane; 1,1,1,2.4-

pentafiuorobutane; 1,1,1,3,3-pentafluorobutane; 1,1,1,3,4-
pentafluorobutane; 1,1,1,4,4-pentafluorobutane; 1,1,2,2,3-
pentafluorobutane; 1,1,2,2 4-pentafluorobutane; 1,1,2,3,3-

pentafluorobutane; 1,1,2,4,4-pentafluorobutane; 1,1,3,3.4-



(fluoronet hyl)propane; 1,1,1 ,3-tetrafl
uor o- 2- (fl uor onet hyl ) propane; 1,1, 2-

wao eioBloosneocycl obut ane; 1,1, 3-trifl uorocycl obut BEEUS2007/010333
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1,2,3- trifluorocycl obut ane;
1,1,2,2-tetrafl uorocycl obutane; 1,1, 3, 3-

tetrafl uorocycl obutane; 1,1,2,2,3

- pent af | uor ocycl obut ane; 1, 1,43,.3, 3-

pent af | uor ocycl obut ane;

1,1, 2, 2,3, 3-hexafl uorocycl obutane; 1, 1,2, 2,3, 4-

hexaf | uor ocycl obut ane; 1

1, 2, 3, 3, 4- hexaf | uorocycl ohut ane;

hept af PeRspidReje PSR ane; 1,142 %»%%P‘F’?‘%%‘l‘%@%"ﬁéﬂ% 1,2,2.3.4-

1,1,2- édt§ HeboREAReNe; 3,11 3 ShbkInIRPsARRNe:  1,1,1,2.24-
uor opropene; 1,3,73 -trlfluoropropene

, 3- bexaflugmbutamepene; 3,131,23 T-hexafosphuimsne: 1,1,1,2,3,4-
, 2- butene, 1 3,43 butene, 4-
' 4- [1 aﬁuﬁgorbgltqnebu {e 1,1 1,%,44 P&z{fiuﬁgéﬁgﬁ%ne_ but ] .1,1,3,3,
4- hexafluoesbotdnebut enel ,111,3 431—hexa‘fluwmhmane- but ené 1 1,4,4,4-
4-trif]uoro-1 -buten 4 A-tri -bute
bR "hus e 2305 Bt tae  Dhut dnz2a-
hetdfludedtintdne; but ena;1 aza,,Ahéxaﬁdoummade - but ena,,z 3,3,4-
i f]uoro-| buten rifluoro-| but en
, % “Pécfthe) | - but eln'?aé’1 4145 dl"of%lﬂl%ffq uor o- 122334
eRexaffuotobiiairet €t I af i Uor,o; 3]3 h@&ﬁmﬁobdtane 1,1,1,2,2,4,4-
tetrafluoro-f -butene; 4-tetrafl uoro- |

néePtIaﬂQO@bBtan?: etr éflhh%’%;-a‘ff hBBF@ﬂH%mthani’ 3, 41.1.1,2,3,3,4-
%Q?ﬂéﬁuc]rfohwaﬁ@e 194,244 @%Eﬁtfahu&fo%u{aneb ut e1%i1,2,4.4,4-

1, trafluoro-1butené: 1,3, 4, etrafl uoro- |

- but enéleptﬂﬂuombutaﬂé:t r afll,hbﬁ& §.4= fmmaéh@robzxt@ez 4-1,1,1,2,2,3.3.4-
tetrafly ene; -b 4.4-
o4, 4, SSRDRodEp RS P i S A SR Ry ORI 3.4,
1- but eetafldpbbdiates et r Bi J1,R)2854, 4-obtatflensqbu1an3: 1,1,1,2,3,4,4,4-
, 2,3, 3- taflu ro I 1.2 3 4-pent af | uor oy _
- but ené’ ta?l r}élnf fe%n %5?404 Tbg%fﬁl{c’é%ﬁe{saée’ HP’I’%’L"’A""A’
1,1, 3, &pﬂaﬂhﬁﬂbb\fthmmr o-1l, } buhﬁner;o-l-rﬂatﬂylproqpane 1,1,3-trifluoro-2-
pent af | ug but e t.afl uoro:
" but enéne E}%Eroga%e, L ?S én{egxfapaglfo é IB&EY}Féqpéme, 1,1,3,3-tetrafluoro-2-
1, 2, 3, mdhy@prdpand;uor a,1,3htflae-2-{fldordnkiiyl)propane; 1,1,1,3,3-

pentaf | uor ut e 2,3,3, 4,4-pentafluorp-l, .,
- but ené’em??lgoﬁ’g' kr‘]3{)l€Fﬂp§1“F=lJoro 1- but ene; £1,3,3-tetrafluoro-2-

3, 3, 4, 4fidolaRtiafpiepdre; 1; IQUBQ&Eaﬂuo]:o-flzr@ltﬁrorﬁetﬁyl)propane 1,1,2-

OJ

4-
4-
, 2
ut
4-
e

T RRPRRPWONNRPRRRNR}

(DU" -
""C(A)O'I—‘-b:bwwl\)l—‘_wl\)

q,—'...

hexafluoro- 1- butene; 1, 1 4. 4-hexaf | uor o-
1- but ertgfluorpcyclobutangy 4. hexam AP Huorpeycloppane: 1,2,3-
1,2,3, ?tnﬁuéfobﬁz)i@lgﬁtﬂﬁ’é 0- 1-huf, eretctréﬂ@oﬁc 1dbtane; 1,1,3,3-

hexaf | uor o- 1 “butene;” 2,3,3, 4, 4, 4-hexafl uoro- | .
- but endstrafluprgeyglabupng;  hdpt-af %@?@aﬂwl@emﬂwane 1,1,2,3,3-

1,1,2, ?benéﬂﬂil%cgégbétfahgor P2 @@t%ﬂu&ocgclgb&aﬂeﬁ ' A1,2,2,3 4

hept af I"uor o- ut ene; Z, 37, 4- hcptaf | uoro-
- but en@exaﬂmorbqulcplmtm 01,2 2,3 3 4 hexaﬂuorocyclobutane 1,1,2,2.3,3.4-

heptafluorocyclobutane;  1,1,2-trifluoroethene;  1,1,2-trifluoropropene;
1,1,3-trifluoropropene;  1,2,3-trifluoropropene;  1,3,3-trifluoropropene;

3,3-trifluoropropene; 3,3,3-trifluoropropene; 1,1,2-trifluoro-1-butene;
1,1,3-trifluoro-1-butene; 1,1,4-trifluoro-1-butene; 1,2,3-trifluoro-1-butene;
1,2, 4-trifluoro-1-butene; 1,3,3-trifluoro-1-butene; 1,3,4-trifluoro-1-butene;
1,4,4-trifluoro-1-butene; 2,3,3-trifluoro-1-butene; 2,3.,4-trifluoro-1-butene;

2,4 4-trifluoro-1-butene; 3,3,4-trifluoro-1-butene; 3,4,4-trifluoro-1-butene;



butene; |,1,2-trifluoro-2-butene;
|, 1,3-trifluoro-2-butene; |,l,4-trifluoro-2- butene;

woO 20088021346 f | uoro-2 -butene; |,2,4-trifl uoro-2-bUL/ERHN7/010333
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1,1,1,2- tetrafl uoro-2-butene;
[,1,1,3-tetrafluoro-2-butene; |,1,1,4-tetrafl uoro-2-
butene; |,1,2,3-tetrafl uoro-2-butene;
2, 4- tetrafluoro 2- butene 01 2,3, 4-
fl uoro-2-butene; I, f, - rent af | uor o- 2- but ene;
2, 4- pentafluoro 2 butene
3, 4- pent af | uoro-2-butene; 1,1,1, 4, 4-

f1 uor o- 2- butene; 1,1, 2,3, 4-pent afl uoro- 2- but ene;
, A4 -rRiererl Fsenss 21,1 %3-@¢$§1ﬂuoro 1-butene; 1,1,2 4-tetrafluoro-

4;
£ b%tez}l hexaf 1 ggr ll‘étxﬁﬂp&%)ep %uteilie 1,1 ,21 ,§ 44etrafluoro-1-butene;

iuoro > but éne 4, 4- hexafluoro 2- but ene;
1;[A,4444etrdihwai—ll thortene? - butle;hé 3-t§traﬂuoro-l -butene; 1,2,3,4-

, 3, 4, d-hexaf | uor o- 25 bu N , ) .
a f fétr Iﬂgoré)- -bP eng Il B AI 2 Qgtrafilu&o blﬁé 1‘,‘?,3,4 tetrafluoro-1
, |, 2bdtede:41 Beipt-adftiaflabeo-2-butdren d,4, 4 Ademaftiaroelsbutene; 2,3,3,4-

miﬁi."?ft RGO or Bt bR TB et 24T etafluoro-1-

1, 1- di bluegeoet hang 2letrafiiRre agste; of B4 preaeficie-1-butene;.
cI aim wherein the hydr of | uor ocarb @@rl se

1,1, 1, 3:.1:38 Bapanipiuese 1 higenes o1, ﬂf’-’h% §rost - ﬁ%ﬂ%ﬁﬂe» 1,1,2,4,4-

pr ecednggtaﬂh@t'oni bM\ﬂaﬁée' n tth 3!&{%@&@9&% felLiast 1,1,3,4,4-
conpri ses - y rocar ons process Of an

pr ecedlpngtaﬂll‘aiorrl -bufsaeei n thbdfdpeeafivene-Ebnteap: i s 1,2,3,3.4-
sel ect ggmfah%%tﬁﬁu% up C°P§'3S4Mﬂ>9m‘aﬁrlm%f LRANGe; 1,2,4.4.4-

i sobut ent ane, hexane opent ane,
isohex@nemﬂﬁoumbbhyhpentaﬁé333¥ﬁﬁ@hvﬂpQWthhewne 2,3,4.44-

2-meth ane, met Qyl N
-1~ 4-

2. 3-di ?‘ﬁlyfl%rl?t aﬁhéni tsﬂ};l’[ﬁ hgﬂ%ta%mﬁ%t hb t néaxane 1,1,2,3,3,

3- et hy hpeaftuwne,1 -Bitehedi metlhy 2 Sehé-dargfluoro-1- butcne 1,1,2,4,4.4-

2, 3-di net hyl pent.ane, 2, 4-dj get hyl pent ane, a }
di et h@?x?l}i‘fﬁ%'ﬁé‘?“q%‘?%t hﬁ%gﬁt‘gﬁ-&?@%%h 'ﬁ‘%et%%ene 1,2,3.4,4,4
ﬁ, 5-di ﬂi&kiﬂddﬁ@naﬁlﬁerﬁZ 242 31314, 4@t ekaflesdoaheutenef ané,1,2,3,3,4,4-

ept an t ane, _ et hane anpe, nonane, . decane, o
dodecai&Pt? HB@EBHBe“ﬁexgﬁg§5g€¥§§Fp€@@Pﬁhégﬁﬁ@e 1,1,3,3,4,4,4-
cycl Opm@B@'ﬂﬁoroCV-%h&lﬁHt ﬁﬁe_’nfi AYcA-apaatlase- 1- butene 1 1,1-trifluoro-2-
nmet hyl cycl opent ane di met hyl cycopent ane,

-1
. 2-di n@pfﬁneci,,é;%ggh{ogmg byteng; d.1,3-trifluoro-2- butene 1 1,4-trifluoro-2-

1, 2- di RkdRE CY§LOREINARE.2-biRAS 11 Ba-trifluoro-2-butene;  1,1,1,2-
dlnethylcycfopenfane eth Icyclopentane cyclohexane

met hyl G?téafbl@e%ar@teft?énzleh 3-tetspflaore-2- ky‘leéﬁe 1,1,1,4-tetrafluoro-2-
or t ho- )f)\ﬁlte%@,e ﬂ,l@f’,“ﬁeﬁu‘éﬁ@d}‘&}bmene, 1,1,2,4-tetrafluoro-2-butene; 1,2,3,4-

r

[, 1,
tta
1,1,1,
[,1,1
pent a
1,1,2
[,1,1
hexaf
1,1,
1,2
hp

e
A

tetrafluoro-2-butene; 1,1,1,2,3-pentafluoro-2-butene; 1,1,1,24-
pentafluoro-2-butene; 1,1,1,3,4-pentatluoro-2-butene; 1,1,1,4,4-
pentafluoro-2-butene; 1,1,2,3,4-pentafluoro-2-butene; 1,1,2,4.4-
pentafluoro-2-butene; 1,1,1,2,3,4-hexafluoro-2-butene; 1,1,1,2,4,4-

hexafluoro-2-butene; 1.1,1,3,4,4-hexafluoro-2-butene; 1,1,1,4,.4,4-
hexafluoro-2-butene; 1,1,2,3,4,4-hexafluoro-2-butene; 1,1,1,2,3,44-
heptafluoro-2-butene; 1,1,1,2.4,4,4-heptafluoro-2-butene; and mixtures
thereof.

20. The process of any preceding claim, wherein the hydrofluorocarbon

comprises 1,1-difluoroethane.



nmet a- xyl ene, and conbi nations thereof. 24. The process
of any one clains 2-23, wherein the tenperature of

wW@epoasea3mg step ranges from about -100 to abourPCWESMCI/010333
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25 The process of any preceding claim further

conprising the steps of: renoving the

hydr of | uor ocarbon diluent fromthe first |iquid phase,

the second |iquid phase, or _hqth; and providing at

| east a portion of the renovéd hydrofl uorocarbon

diluent to a cationic polynerization process. 26. The
process of any one of clainms 2-24, further conprising

the steps of: renpving the hydrocarbon solvent from

tHe fiTE@ PIPERSS doth 1Ay epreceding celainy Whglgia {heaBudrofporocarbon
bot h; I i tion of the renoved

hydr of uo?lg%:egﬁbglrl]’agﬁrﬁgﬁ‘%m?ggg{ep (a). 27. The process
o22.any Theerotess e 2ny2 precatimgeclaim,hwhersparthe ihydrasadon solvent
further conprises nai.sin r. lowering the tenperature

of t hec?ﬁlg'{}gerseé'ié'.o h}d%#cggoeosg. for retrofitting an

exi.st i The Prodesy of ahy guecdig] ylabn,i wheteomtipl aydrocdrhen solvent is
retrofitti nq? ro%gss conpri si ng t he process of any

pr ecedFHESE 5‘?’??1‘ oY FNSISEBE Ofor retrofitting an

exi st 'f PebpaAe,Uisbbitafdl pedre, mekmﬁaaylbwop#mme;, idtexane, 2-
retrofitting process conprising the steps of: a).

cont acth qﬁerﬁ%‘?ey rrérm%?ﬁ’ﬂ’@ﬁe’f rzdmefh"}'ib‘étﬁ‘i‘%t Perdimethylbutane,
cati onbG_gahiMAbh®dAs,] MRt Mexahéle @ﬂieM?‘ﬂfex%ﬁé,Ut3-@tﬂylpentane,
conpri ses a hydrocarbon-rubber dissolved in a solvent,

Wit h aZ%@mgﬂmr&@%bo?%ﬁ-&@mathpﬂp@g@wse gricdimeihylpgtangs  3.3-
equal Pk € he_ hOg> X ;
O e e e B
wei ght 2f24attingthylifentane, bstdns fhepnockutaen ethanehmethane, nonane,

o+ 0 S Enl AL HECa RN B PEARI AR YycloBfopane,

resul tirng mxture uce a frrs
honogeredobulahewydiophaeee,anethplcgeopadarss dehtlinadthylcycopentane,

I M TR N T A AL

decant idigethglcgeiopyntast,t | i ng, Ekihgloydldpentanel cyclohexane,

centri fn!ile }tllicgcr]bhcg(rang, benzene, toluene, xylene, ortho-xylene, para-xylene,
meta-xylene, and combinations thereof.

24, The process of any one claims 2-23, wherein the temperature of adjusting
step ranges from about -100 to about 160°C.

25 The process of any preceding claim, further comprising the steps of:
removing the hydrofluorocarbon diluent from the first liquid phase, the
second liquid phase, or both; and
providing at least a portion of the removed hydrofluorocarbon diluent to a
cationic polymerization process.

26. The process of any one of claims 2-24, further comprising the steps of:
removing the hydrocarbon solvent from the first liquid phase, the second
liquid phase, or both; and
providing least a portion of the removed hydrofluorocarbon diluent to step

(a).
27. The process of any one claims 2-26, wherein the separating step further

comprises raising or lowering the temperature of the mixture.



conmbi nation thereof, wherein the first liquid phase

conprises at |east 60 wt % of the hydrofl uorocarbon
whamedosm t he total wei ght of the hydrofl| uor oceeUs200T1010333

t he pol yner solution and wherein the second |iquid

phase conprises at |east 90 wt % of the

hydr ocar bon-rubber based on the total weight of the

hydr ocar bon-rubber in the polymer solution. 30. A

hydr ocar bon- r ubber conpositrg ‘made by a net hod

conprising the process of any preceding claim

5 28. A process for retrofitting an existing slurry cationic polymerization plant,
the retrofitting process comprising the process of any preceding claim,
29, A process for retrofitting an existing solution cationic polymerization
plant, the retrofitting process comprising the steps of:
a) contacting a polymer solution from the solution cationic
10 polymerization plant, the polymer solution comprises a
hydrocarbon-rubber dissolved in a solvent, with a
hydrofluorocarbon at a pressure greater than or equal to the vapor
pressure of the resulting mixture;
b) adjusting the temperature, the pressure, and/or the weight fraction
15 of the hydrofluorocarbon in the resulting mixture to introduce
phase-separation of the resulting mixture to produce a first
essentially homogeneous liquid phase and a second essentially
homogeneous liquid phase; and
c) separating the first liquid phase from the second liquid phase by
20 decanting, gravity settling, liquid/liquid centrifugation, or a
combination thereof,
wherein the first liquid phase comprises at least 60 wt% of the
hydrofluorocarbon based on the total weight of the hydrofluorocarbon in
the polymer solution and wherein the second liquid phase comprises at
25 least 90 wt% of the hydrocarbon-rubber based on the total weight of the
hydrocarbon-rubber in the polymer solution.
30. A hydrocarbon-rubber composition made by a method comprising the

process of any preceding claim.



