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FI NI SHI NG FI ELD OF THE | NVENTI ON [ 0001] This di sclosure relates to a
finishing process for an el astonmer. More particularly, 5this disclosure
rel ates to a WOZRYA3ANd apparatus for dewatering and dr\iCHESE10/031592
water-slurried el astomer. BACKGROUND CF THE | NVENTI ON 1000211 n the
production of elastoneric polyners, such as isobutyl ene-based el astoners,
t he product obtained fromthe polynerization process is often in the form
of an aqueous 10 sl wiEyHOPNENDAPPARA TS FOR Ml SItEVER FINISHENG " f i ni shed”
to obtain the final elastoner product by dewatering the elastoner, drying
the el astoner, and cooling the dried elastoner so that it may be

bal ed/ packagepi[Eﬂd)Q@&]mtﬁwﬁaﬁm No 5,729,911 discloses a process for
conti nuous dewatering/dry D) M. The process conprises conti nuously

chargi ng wet E#1b) M qubwde'%%ﬁoﬁgﬁl@h%@r%»efw wastoensr- Mav pagficularly,
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| ength of the extruder under conditions sufficient to expel water, increase
the pressure SR9%E the die plate of the extruder and heat the cr unb. The

dried crunb thaskerRouNBdOE BHENSVEStI@ONZEd Iin that it contains |ess than
10/ water. 100041H0wever rocesses for finishing EP(D)M el astoners may not

work for ot hd®0%0 I fesprequeiqnaaiicbiioreric pymesa %“S%WEH%P%@ GRYEPESS,sUCh
as isobutyl enge p@aﬁnﬂ oBlaaBl ORRT the palyehcliRBR pactisEs SRAS int ihY o6 & 8qudels abl e

to be subject extre eratures ¢ tering and
dryi ng proces’ LE@’ 'qﬁ‘ér{;eldgg’étﬂnﬁlnls tl}ﬁ&d?m‘i‘ilaltq ?/btaléi ‘%cfl\élér}ag pstoupss HFSEr s
have differery cﬁl}vhlﬂ’efuyg mhemtsﬁlm @singnick distoher ent cvdlisg arl @isl kRbtbyierWaitkd it
affect the abl|lt¥)18/ ?water and dry the elastomer. For exanple, a slurry
of butyl el adPBHEPalcpEkisefs i cularly hal obutyl el astomer, has a hi gher pH
than a sl urryoe3] EP(UD¥ MatehtiNe sti2gher dipdtbsepk@scdsidr bistiyhoue Hasdt@mprdntiduidth

more slipper thus harder to dewater crunb. . Further
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the die plate of the extruder and heat the crumb. The dried crumb thus extruded is

characterized in that it contains less than 1% water.
10004] However, processes for finishing EP(D)M clastomers may not work for other

20 types of clastomers. For cxample, some clastomers, such as isobutylenc-based clastomers,
are temperature sensitive and are not able to be subjected to extreme temperatures common in
EP(D)M dewatering and drying processes without degradation. Additionally, different
elastomers have different slurry chemistries and different viscoelasticity which affect the
ability to dewater and dry the elastomer. For example, a slurry of butyl clastomer,

25 particularly halobutyl elastomer, has a higher pH than a slurry of EP(D)M. This higher pH
makes the butyl elastomer crumb more slippery and thus harder to dewater and dry than
EP(D)M crumb. Further elastomer characteristics, such as Mooney viscosity, molecular
weight distribution, and the presence or absence of long chain branching, may also affect the
ability to de-water and dry the elastomer.

30 [0005] A typical finishing line, such as described in U.S. Patent No. 5,041,249, consists
of a dewatcring cxtruder, an optional intermediate drying extruder, and a dryer. Such
finishing lincs arc limited in thc amount of clastomcer they can finish per hour. Onc

bottleneck is in the dewatering step. As the dewatering extruder receives the slurry, it
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of a dcwatcring extruder, an optional internediate drying extruder, and a
dryer. Such finishing lines are limted in the anmount of clastoner they can
finish per hour. One bottleneck is in the dewatering step. As the

dewat eri ng exMO8B3$2&Tei ves the slun-y, it WO 2010/ 13F23APETIVSRYL0/ 031592
renoves water inbibed in the crunbs through nechani cal squeezing of the
crunb in the extruder barrel and sone mnor water flashing at the die. The
dewat eri ng extruder renoves a great anmount of water fromthe el astoner
crunb and is suscaplitd! imbtved qlomeadﬁrﬁ@nmugm nlcBiRnRhIWqLYezWRLR thOEru@B ih iR
crunmb surface ’éﬁurfacta% etc.) that can induce slipping in the barrel
5and/ or cause“\WHtSPPEYgn @%@P@Wtﬁfrﬂé‘@&mﬁ‘eﬂ‘%é&% da‘ﬁﬂereer?war BHYES De
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t he amount of water in the elastoner crunb fed to the dryi ng extruder. In

the drying ext¥Ho¥ict HencdhagHBREr¥F (HEectat e  he R bd™ Uff sy S ghegrn fhsrewel and
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i extruder' ie. Thus, the

due to insuffici nt wat er flash at the_ dryi
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i ncreasing, the ;a finjishin

CI t i ne 15[ 000 Ther ef Stl |1
remai ns a heelf! %g’v‘erbfdpr (3 éhlﬁrfseﬁdem{‘g’f? clai§doo g‘?“f/lttﬁ3 6E Find
el astoners, idocltoudi m@mbepf@&ﬁoatmn etigeisivet ¥ B ASIfOFRTt SyatGULARh a$ the drying

i sobutyl ene-based el artl cular, there, i rocess
ing apoar at uS i €S aalE. s PHReRPTERg e bt il Bt REotivebAE Hased
el astoners i rbleatomengdumbfdn&nﬁ@tmgirj/mg\exmﬁl:il\,ﬂ%@ﬁeG}?thilfHEtd INVARDERECDO 1202008 11 n
one aspect, t.he net conprises.the steps of obtaining a slurry conprising
an el ast oner 'BAF38! Cf‘]bdc%(.’%ﬁ\kg‘%g\?ﬂ?er based on the weight of the slurry;
passi ng tie gbeoty tﬁihenag;lne ahcid Etslredlemueleem@»rdemb@eﬂ ;ﬁﬁwpres, fdrmgwa%nﬂge:&lﬂt t wo
dewat eri ng ex I’lildel’dt roduce. a %% el ast @gﬂb wherein
the wet el ast'Gher © Fﬁ%rs %S‘ﬁlﬁfilf‘%é%m@f TP CAG ) Wwat 8Y° b%fs@ “ERasiei ght
of the wet elcastorer Iampunibylapdsss KQ deb@fdﬁ&tpr@de&sﬁxﬂn@pdreﬂuutﬂat is2bletthrfaisgh a
second dewaterin d el astoner crunb,
wherein the gag?‘?dgﬁmesﬁrib%bdltﬁ?’ngqjt ﬁrﬁg“@?l maSl ﬁmehngzmﬁ to 10.0 wt % wat er
based on t he SUM __MRSOOHFIEEH‘WENM(DN dr| ed eI astoner crunb; and passing the
partlally dri | ast oner cr e oducea drie

el ast oner’’cr ﬁ@sthz? &l dbrt’“hC mCt dgcio gf“cﬁe cyséclpuﬂg&\{a”ﬁﬁ %‘8 FE8E SR or
equal to 1.0 claswaingr3Olas . Oomt% vatewedsgthon Gif wciht dfthedluerbzalsatsm@the:%&ngrunb.

]r-rg'([)gggi-l n one theroug%dal HF tn&c’wa%ﬂr(;g he@m%%gglprrll&rgg ﬂrl'edtsthtgvo db Qvgt%rlrgg! esx?rugcsrbe 91 paci?a?lel the

produce a wet elastomer crumb, wherein the wet elastomer crumb comprises 3.0 to 20.0 wt%
water based on the weight of the wet elastomer crumb; passing the wet elastomer crumb
25  through a second dewatering device to produce a partially dried elastomer crumb, wherein the
partially dried elastomer crumb comprises 2.0 to 10.0 wt% water based on the weight of the
partially dried elastomer crumb; and passing the partially dried elastomer crumb through a
drying device to produce a dried elastomer crumb, wherein the dried elastomer crumb
comprises less than or equal to 1.0 wt% water based on the weight of the dried elastomer
30 crumb.
[0009] In one embodiment, and in combination the above disclosed aspect, the method
further comprises the step of passing the slurry through at lcast one dewatering screen prior to

passing the sturry through the first dewatering device.
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further conprises the step of passing the slurry through at |east one

dewat ering screen prior to passing the slurry through the first dewatering
device. WD 2010/ 138257PCT/ US2010/ 031592 [0010] I n anot her aspect, the

met hod conpri ¥9'8B84%Fhi ng a slurry conprising an el ast SiFUSERYO32E20 to
99.0 wt % water based on the weight of the slurry; splitting the slun-y into
at least two streans; passing each streamthrough a separate dewatering
screen to obtain streans of partially dewatered slurry, wherein the

par t ihal I%/ dﬁ\/\mn?amed 13l atothr Q@[fébﬁitﬁé%eﬁﬁ)docon?)rffs@ ZQaiQiln@ita?d/oSm@tye&o i%iiﬂg an the
wei ght of the slurry; Si e stream of partia ewat ered slurry

t hr gug h separ %ﬁséonﬁféé}é‘{ Z(f? Wg%‘t"?j/ﬂcl Jés E"*\% 8t g}eﬁvq% 05@%@‘&1@? j Srf?gt“é% thegdsps are
operated i n5piafoadt ﬂe?&t,tvsb @trﬁﬁﬁ%@@gﬁ%ﬂﬁﬁ%m@fﬁrﬁmta s@beﬁ@c& Q?&Wteﬁ&g lslﬂberﬁt?%htain
conprisin .0 to . 0. o wat er based on e wejight of the wet el astomer
cr trer nb; co?rbi nﬁ%ﬁ&mﬁ ngaﬂam&%at‘iﬁeg HEEY-gY §efrb?t19§ri’a%1?¥}9n‘ﬂﬁwaﬁée§sﬁl%ﬁ’ s ni%ned
st reamI Ff S(Ijvettogmallst»mfzat@r m&imt;xh tieugbigi cleatsiityn@assih@ ey keRnt of ]‘Bﬂﬁzmga
artia ri el asfoner cru conprising 2.0 tq 10.0 wt% water based on
Phe. woi ght - of CAHEERIT rPyEhar et SrasT BREI e aBiercaiife s Rl TS e
partial ly dri®draelasponet, (6 ptodicctshemmbT vt elaytdbing celew €eh 0RRiRink Y BL18d
tenperature ofto OQt C%ordle S te\%’éfrf uce gldried el ast omer crunb conpri sing
| ess than or ‘%ﬁgf‘ °f &S o (RF groiett 8F PR IS F AR R iCgRPINGE ey glgvet

el ast omer cr widstonbb{OMb1jatdie @beasbitidsatosetiviretaboms: anth endgl b enitsingay be
useful for, dewateri and.. dryi t enperature. sensj ti el astomer. In
some enborl rre&rllé?lsc,? [Otfllgign ¢ 8%3?%%[??%1&%8’%‘%5 ”%}gc%]ilpzﬁ‘(ng%;drtoilé'%s“étll%’e‘ﬁt‘érg’%ﬁd%

st yr ene- but adheweightudfbies partsolly ulricd plagbyicremn@nt uhd@hLing theufbpeily dried elastomer

i sopr ene- but accriirgbnt%mruu}p[ao p e- base

r ol.yi sopr.ene rubber, i utyl en ased .
el astoners, haf ogena edgliy{sn§613¥l§€i %ﬁ@le%\%té‘&e’B?eé%t'tHSrﬁ?@, %é’r'ig“s?ﬁ(’)?ﬂﬂu%esa %8 eof .
20[ 0012] I n omdrsembodumirbdmp@sig I tieanicqad tcoh0 witkhvaampaetl oh e adight @f the

di scl osed aspeel 8.8 enbodi ments, the nmethod is capabl e of producing at

Q L
| east 6 tons of(tieglrl ed " &l'dst omer crumb per hour. In other enbodi nents, the
met hod i sl5cadéMlig oflhpriadudiscigsedimetleds ind@ntbodisent nagbe hedd torOwhiomig;, andr  at

| east 12 tons, .of el astoner cr.u er hqur. [0013]|n. one enbodi ment..and in
conbi nat i on W 4Ry RO erERHRuaRhe Wiome SRR 00 U5 IR TR e
dryi ng devi celasompr jiss edecan &winr sighene-headiang rabbek,esdition woyrsierlessien§ GOEb4}, | n
anot her enbod] E i n.combination with.any of the above disclos
Ropects or e roflthe Dot TRAAADIAR AL B0 Bl b3% AR GrE BTER  one
of the dryi ngsoteylcoebatd daspmess ardmixtiraxices$. of the pressure in the drying

gre\é!s gﬁt ([jzlgg(]:‘ﬁ%ﬂligfze \;\/If?‘ﬁ% e tbQ(%Fncrflt,eﬂderE SnbieiBE gv‘itﬁ anyao%caa%g\%n&i&%%esd aps}c)ccgsho?
embodiments, the method is capable of producing at least 6 tons of dried elastomer crumb per
hour. In other embodiments, the method is capable of producing at least 8 tons, or at least 10
tons, or at least 12 tons, of elastomer crumb per hour.
[0013] In one embodiment, and in combination with any of the above disclosed aspects or
25  embodiments, the drying device comprises an extruder having at least two screws.
[0014] In another embodiment, and in combination with any of the above disclosed
aspects or embodiments, an inert gas in injected into the compression zone of the drying
device at a pressure in excess of the pressure in the drying device.
[0015] These and other features, aspects, and advantages of the present disclosure will
30 become better understood with regard to the following description and appended claims.

BRIEF DESCRIPTION OF THE FIGURE

[0016] Figure 1 is an illustrative schematic of an cmbodiment of an apparatus for

dewatering and drying an elastomer.



30becone better understood with regard to the foll ow ng description and
appended cl ai ns. BRI EF DESCRI PTION OF THE FI GURE 100161Figure 1 is an
illustrative schemati c of an enbodi nent of an apparatus for dewatering and
dryi ng an el a¥O3f¥f38250 2010/ 138257PCT/ US2010/ 031592 DEFAUSE'HSESER PTI ON
OF THE I NVENTI ON [0017] Vari ous specific enbodi nents, versions and exanpl es
of the invention will now be described, including preferred enbodi nents and
definitions that are adopted herein for purposes of understanding the
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scope of the inventi refer . to 20 ended
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pol ymer or cqnfipo@atofameﬁﬁmmghyﬂﬁgan@onsa sdoembf e tifveh e sAﬂTﬂeféi tddD6bne or
definition of " eria . bl.e of rcovrrn m.| ar ge
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essenti al | y mqsmhluﬂﬁlte ti{dbuithac ava reaived.] Any neflrondei tnghs‘ohmmctn”"ma@csrcﬂxe;dorlmedsrei n,

theterm " sedr r.change vvjththeterm
"rubber. re %rFﬁ’eldmtlnece Sg@éas Qr:rf e ah OnISdthneEfg % yafl?'uz'it cannot be neasured

by DSC or if [0018¢an The tereaslasechehy aD@@dthreh]esefers Itramnﬂﬁblﬁmrcm cpmdafneﬂicmbrbfy

| ess than 20 C or ss, tha r Jast 0"C
or less as m‘;Pasy ”reébdc%ls‘“fﬁc‘””lq‘t?o%ﬂ@; Buése(%dg%lglr er n0 t hegtfnéclaa(rflmf%’JE '%5 u? CI 0efﬁe
based el ast onewy ér}ngeffoer Braealcfarmeioas tadrem bor or2Qeplyliy medifed ps gt mngwa]tch iteast
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15 “elastomer” may be used interchangeably with the term “rubber.” Preferred elastomers have

a melting point that cannot be measured by DSC or if it can be measured by DSC is less than
40 °C, or preferably less than 20 °C, or less than 0 °C. Preferred elastomers have a Tg of -50
°C or less as measured by DSC.
[0019] As used herein, the term “isobutylene based clastomer,” refers to an clastomer or
20 polymer comprising at Icast 70 mol% rcpeat units from isobutylene. These polymers can be
described as random copolymers of a C4 isomonoolefin derived unit, such as an isobutylene
derived unit, and at least one other polymerizable unit. The isobutylene-based eclastomer may
or may not be halogenated.
[0020] As used herein, the term “slurry” refers to a mixture of elastomer and water, plus
25  any residual hydrocarbon volatiles that may remain from the polymerization process.
[0021] In the production of elastomers the product obtained from the polymerization
process is often in the form of a slurry. Described herein are an apparatus and a process for
“finishing” the elastomer, i.c., dewatering and drying the elastomer. For example, in one
embodiment, the process comprises the steps of obtaining a slurry, passing the slurry through
30  a first dewatering device to produce a wet clastomer crumb, passing the wet clastomer crumb
through a sccond dewatcring device, and then passing the wet clastomer crumb through a

drying device to producc a dricd clastomer crumb.



descri bed as random copol yners of a C4 isononool efin derived unit, such as
an i sobutylene derived unit, and at | east one other polynerizable unit. The
i sobutyl ene-based el astoner may or may not be hal ogenated. [0020] As used
herein, the t¥PH P85ty refers to a mxture of el ast ofSH/'GHHYMAT%r, pl us
25any residual hydrocarbon volatiles that may remain fromthe

pol ynmeri zati on process. [0021] In the production of elastoners the product
obtained fromthe polynerization process is often in the formof a slurry.
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cross-lin expose ures
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enbodi nent s, pr oc escri
15 butyl rubber (1soprenc 1sobutylene rubber, “IIR”), branched (“stdr—brdnched”) butyl rubber,

star-branched polyisobutylene rubber, halogenated butyl rubber (such as, bromobutyl or
chlorobutyl), random copolymers of isobutylene and para-methylstyrene, any halogenated
versions of these elastomers, and mixtures thereof.
10024] In one cmbodiment, the isobutylenc-based eclastomer comprises random
20 copolymers of isobutylene and para-methylstyrenc containing from 0.5 to 20.0 mol% para-
methylstyrene wherein up to 60.0 mol% of the methyl substituent groups present on the
benzyl ring contain a bromine or chlorine atom, as well as acid or ester functionalized
versions thereof. In certain embodiments, the random copolymers have a substantially
homogeneous compositional distribution such that at least 95.0% by weight of the polymer
25 has a para-alkylstyrene content within 10.0% of the average para-alkylstyrene content of the
polymer. Exemplary polymers are characterized by a narrow molecular weight distribution
(Mw/Mn) of less than 5.0, alternatively less than 2.5, an exemplary viscosity average
molecular weight in the range of 200,000 up to 2,000,000 and an exemplary number average
molecular weight in the range of 25,000 to 750,000 as determined by gel permeation
30  chromatography.
[0025] In another embodiment, the isobutylenc-based clastomer may be a brominated
poly(isobutylene-co-p-methylstyrene) ("BIMSM"). BIMSM polymers gencrally contain

from 0.1 to 5.0% mole of bromomethylstyrene groups relative to the total amount of
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finish isobutyl ene-based el astoners, including hal ogenated versions of
these elastoners. Non-limting exanpl es isobutyl ene-based el astoners

i ncl ude CA nmonool ef i n_based rubbers, 15 butyl rubber (isoprene-isobutylene
rubber, "I1R YOBP4HHed ("star- branched”) butyl rubber'K§R§W”ﬁ?%ﬁEhed
polyisobutylene rubber, hal ogenated butyl rubber (such as, bronmobutyl or

chl or obutyl), randon1copo|yners of isobutyl ene and para-nethylstyrene, any
hal ogenat ed versions of these elastonmers, and m xtures thereof. 100241l n
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character|zedmbymammmmybmun@hﬁpuéanmmmm@mmgﬂtmmrlbutlon (NM/Nh) of |ess

than 5.0, alt tivel ess .t exenplary vi osi.ty ayera

nol ecul ar mi’gﬁﬁ n Ifl ﬁ}e{m#}gnemebog'fneﬁééh féﬂjgmbg P8~ 8%6“%%8‘65%%%3 ExX8 1°ary
nunber aver adgeusimoklgohas mtagtnrtg mandchmpcrsa«:sge Néinoﬁ(ﬁ);l;@)@ﬁbst arc 7 ply@00 sgpsems
det er m neg) b ogtgim eirn?@?“ 2)@ tl%gs [LOI8, Q thme L 92§ ]’tixen ng‘rpo%{epcr range. A

enmbodi nent, Bei's ase elas{oner e a bro
pol y(i sobut ylcememoaym afetdngedngt partetee)sed irBhaIVBtvlh)pomBk MsSMhplbdsitivers agénegaalcl y

Cotal amount b s 6 Ahede e P TE8: B S e M g P Bt s 1
the copol ymerthe tano@mwos rirothpries ty wpbileylm&ﬁbjmﬁ q@@toyrweand @wa:llebipumgmm cbfy C4
Lo C7 1500l el iR i d'ufxa &0t ?@@g@%ﬁ%ﬁé@ RANALTERANE SLYL N8 o

derived units, ara onet R erl uni ts
par a- ( hal Enemllfrs@ryioelrﬁ@)menﬂ@ baldelhm edlkskdim, ltdmnpdieytmﬂe 1dpomﬂaesamamge of

0.4 to 3.0 o9 rg &%SE%V?% tGedsRE Bhg BHTREN 0T, eﬂaisavermf{%mﬂ? f §XT A0GinaANd

wherein the para styrene derived units are presen he range of
3.0 to 15.0 vw%?% brdretdlconandties likst al  wei ght of the pol yner. In a preferred

enbodi ment . 4iRrPar anl AALARELIL LI GGk SRAFA LREPTRIPKDXISEY BNy

1002611 n anot er enbodi nent; "t he |ng process erein
used to fini shrehiasedmshingdont éidmnagt lvesh Seo Aposiring sxtidarde ompldd it ths faste

pol ymer syst eiBaterh) &ORE 2 NG: 'tﬂqq{n%"ﬁ r%g%l@% tfhﬁlll at;\éé E%aéﬁcs G800 but

di mension in the nanoneter range. I norganic particle used
i n nanoconpogise edlows dorpthy | flegiilfty Gétfésbhlfanbmc?ﬂ@r glammés sfiostamere whero needpe

gener al cl ass,@fiosgCall =Gl A S 0
t he nanocorrposfi?tngl%cgrrprelbgéei)gdgﬁal grgrléu%l&lcgggéC%[%E%ﬁgccée&s)?%n@rgajgﬁgg &Emﬁgabl e

i norgani ¢ cl &pmniie 8t dpatergygeyirader. né(b@: figgh deyategipgtdaeies endothy scord Hevasarias
particul arly jsHRCHIGIEN RYSthSUGRe ASvicels dRPIS e bRk Bﬁmngﬁmfdé%h%e%ﬁeed

bei del I i te vol konskoi te, |aponrte, hectorite, saponite,” sauconi
magadi t e 25kefyAmPsiurat evensite and the |ike, as well as vermiculite,

hal I oysite, fJodgf natrge AXLIERS prob¥sOha! phdrGulBAcitRg thickEallow for high capacity
elastomer finishing and are capable of dewatering and drying at least 6 tons of elastomer
crumb per hour. In some embodiments, the process and apparatus are capable of dewatering
and drying at least 8 tons of elastomer crumb per hour, or at least 10 tons of elastomer crumb
30 per hour, or at least 12 tons of elastomer crumb per hour, or in some embodiments at least 15
tons of clastomer crumb per hour.
[0029] The process and apparatus described hercin may allow for an improvement in the

finishing ratio compared to conventional finishing processes. The finishing ratio of a
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[ 0027] The finishing process and apparatus described herein allow for
greater flexibility in running a finishing line. Having at |east two
dewatering extruders in parallel in the first 20 dewatering device allows
for the finisHOM'WPHE to finish greater capacities of AILLEEHPI BBt al so
allows for the flexibility of finishing smaller anmounts of el astonmer when
needed. Additionally, the second dewatering device is capable of accepting
the varying capacities fromthe first dewatering extruder. The first

dewat eri ng defmigiengaiiat it e sic ohdndefdisenien Gndiedi ree halr so thal duaiverf @fextrivéers

drying device_to dry, el astoner. crunbs havi i der range of feed 25m ||
o1 st or e, 005 e A HEHERGF e a0 B B thEe PRESE aRsubr S hier &

al | ow for hi gmveapadict ooglriasindrte mokd ancglyicffgicandaraw et capdbk acctd deimahealid ng
and drying at_| east ons of el astoner crumb. per hour. In so :

anbodi rents. S prel el Ehna A S pER P o a BB s S du i SR mene % yi ng
at | east 85t oinsentifc Bhiststgmpreccscadiivhespefinishingrraticosf @tcabt@aSt orldd [damrss oodt least

el astonmer cru 30per hour, or at least 12 tons of elastoner crunb per
hour, or in sone enbodi nents at |east 15 tons of elastoner crunb per hour.
100291The pr od8dy arithcgppassaindsipplegcy ddaibel dreinmnlivayfoalihiohving ok ctudtomer in

e overent e, ) BSN, LES_ SSURRTAY ke ASTVERL ongle Ll el
finishing |inewagribphécvicatd e ofc thonlsicdflagdras tombrexitd the diyed dpérce kdugs thtuoort he
it shi g G GoHAS8 So FERHSESE pERTPIRER S ALY PR, By TR Atk Sor o
ener gy ef fi citentimehfaom witeh thwo sludy etere éd efitstt devfaiening hietibe te dwetimerohentriclf

S frventve 1T oRPERE QIS dhFBRE BIRCRATEP PP P IR TRl 7
or at |east 3quato amidjuesastr [@s han 0QBO WTheiptcocess and appar at us descri bed

herein allow [f)@fl] fi ﬁ'h% rﬁ'nﬂgmé EI%C&L asd WatuL Will now be more particularly described with

15  reference to Figure 1. The finishing process and apparatus generally comprises passing a
slurry through a first dewatering device (“FDWD™) 10 to produce a wet elastomer crumb,
passing the wet elastomer crumb through a second dewatering device (“SDWD™) 20 to
produce a partially dried elastomer crumb, and then passing the partially dried elastomer
crumb through a drying device 30 to produce a dricd clastomer crumb.

20 10032] In some cmbodiments, the slurry containing 1.0 to 30.0 wt% elastomer, or 2.0 to
20.0 wt% elastomer, or 5.0 to 15.0 wt% elastomer, based on the total weight of the slurry, is
passed through one or more dewatering screens (not shown in Figure 1) prior to introducing
the slurry to the FDWD. In one embodiment, there are two dewatering screens in parallel. In
some embodiments, the dewatering screen is a vibrating screen. After passing through the

25  dewatering screen, the slurry may comprise 30.0 to 70.0 wt% water, or 40.0 to 60.0 wt%
water, or 45.0 to 55.0 wt% water, or 47.0 to 53.0 wt% water, based on the total weight of the
slurry. After the slurried elastomer crumbs are discharged from the dewatering screen they
are fed to the FDWD 10 for additional water removal.

[0033] The FDWD 10 comprises one or more extruders, preferably at least two extruders

30 in parallel. The FDWD typically dewaters the slurry through mechanical squeezing of the
clastomer in the extruder barrel. In some embodiments, there may also be a minor amount of

water flashing at the dic. Watcer flashing is the instantancous rclease of water that occurs



| ess than or equal to 10 mnutes. That is, the tine fromwhen the slurry
enters the first dcwatering device to the tine the dried el astonmer crunb
exits the drying device is |less than or 10 equal to 10 minutes, nore
preferably | e¥9®2W4M28r equal to 5 minutes. In sone enbd§iMHEHIYSIPRe tine
fromwhen the slurry enters the first dewatering device to the tinme the
dried elastonmer crunb exits the drying device is |less than or equal to 3
m nutes, or less than or equal to 2 mnutes, or less than or equal to 1

m nut e. 1003Lipbhexit bNihs Biafigmpr fAeeths candicapparciiusd wirpbraf@WwindelcRmee (above
particularly described wwith 15 reference to Figure 1. The finishing
process and & $§Wé?ﬁ§p6§ﬂ5rally conprises passing a slurry through a first
dematfring depize ("E&Mﬁm}ﬁi&xﬁmmarm@g@@y&ewsaiei&ﬁuumwo e ubd thepBRilag t he
wet el astoner cr thr a, secon terl evice ("S '), 20 t o
roduce. a par PEREEpr ot P AT T Ferting! AT B LiRg ek i 1y
dri ed el asi onerDevatuniag tHXrOdgh mamdigpirey by evdldige BOgih@rsp nadus@ioaal dfdc® Gerew

el astomer cr ..201003211n. s e dinments, the slurry containing 1.0 to
30.0 wt % el ag@g%e;org)ﬁ?aa@{eg 8% "% cl astomer, or 5.0 to 15.0 wt %

el ast oner, bg9eis] on ThhaIWDapre farblghdonpfisds @ o sir widry extrglefdais gackiitihr mugkeone

or nore dewatering sScree shown in Figure 1 rif Q,.intr cing the
ol urry o tne EadeT it Ravah Bl RENE o iR sty ey My adPERRS | §
paral |l el . | n moitel @rbaditivantTas shire coenaliosd Wig asihre eerudesinputVidbpaatds Mgowstr een.
Af ter pass{ ng,t | the, 25 dewaterin creen, .the slurry may conprise
20.0 16778 o BOFARDEGpe GBrERHTNEY BHRTHIE Dot G R B i T s

wat er, or 47.the D&VES3atOhort:dh diatldr , Thbast dnadturt ee. t wital conehgbit thofwet blestshetr ry .

After the slurried. el as r nbs .ar.e.di scha rom.t he dewaterin
screen they arenp e 3% AORmERRTES AP U ER S P A a0 T M G681 e
FDWD 10 conprafsdso o®e wre waparer éxthe waes of, 10pgrteflad abloypwvadr, dreade ringooeht ¥ tader s
30 in parallqkﬂgK@eWg typically dewaters the slurry through mechani cal
squeezing of the efastoner in the extruder barrel. In some enbodi ments,

t here maylal 480368 a Tire diochagyet urntnbe fromalieiDWDashirdlly fave ¢ fies [disehan\dat@mnl to
2010/ 138257pCT FRGTO) 318 LRART 2 P oof ez By STt ne extruder
at an el evat d#03enpér ataursbainuene| by dtedl(iabotce fatmihs BV Dchd pleegsdrveter
L0034) rarm) shoPl LA A0 0 R d A AR SN | Wi e
Sl urry Dewat émisugedyniytssst&orclSmmet BndsmgthExtatcn dey bc rmmergfaldbuiubg: fogrovesbiog. ng
Engi neer sy | AGe v aNRtofNdk M8 heRthPWMACRLN Bien BE B PRAD Rl GlatY QS LT -
purged.
[0038] The wet elastomer crumbs that are expelled from the FDWD 10 are then fed into a
SDWD 20. In some embodiments, the wet elastomer crumbs discharged from the FDWD are
conveyed to the SDWD via airvey or by an inclined vibrating conveyor 15.
25 [0039] In one embodiment, the SDWD 20 may be a single screw extruder. In some
embodiments, the SDWD has an extruder barrel diameter of at least 8 inches (20.32 c¢m), or
at least 10 inches (25.4 cm), or at least 12 inches (30.48 cm). Examples of useful SDWDs
include Expanders manufactured by V.D. Anderson or French Oil Mill Machinery;
dewatering extruders manufactured by Japan Steel Works, Ltd., Welding Engineers, Inc, or
30  National Feed Screw Machinery; or Volatile Control Units manufactured by Japan Steel
Works, Ltd., Welding Engincers, Inc, or National Feed Screw Machinery.
[0040] In some¢ cmbodiments, small amounts of an incrt gas arc injccted into the SDWD.

Preferably, the gas is injected into a compression zone of the SDWD at a pressure greater
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[ 0035] The FDWD preferably conprises two or nore extruders in parallel. In
sone enbodi nents, the FDWD 10 conprises two dewatering extruders ("DWES")
(11 and 12) in a Parallel configuration. The slurry enters the DWES at the
extruder inpulYC1¥18%35es through 10 the DWEs wherein t HETESgHpAS1FR
partially dewatered to produce a wet elastoner crunb exiting the DWEs at
the exit die 14. The mll| npoisture (i.e., water content of the wet

el astonmer crunb) at the exit of the FDWD may be in the range of 3.0 to 20.0
Wt % wat er, or thamthe tpeessrum'gehmDWDO A oork@eQiontzdhanate brea Ofﬁthinnhé Sllewrmmgﬂn@lf
100t01701§{\{te range of 12 0 to 16.0.

e
15[ 0036] The di'§ ﬁa}ube 3§ ‘%?ﬁﬁﬁs"ff‘{}b WPRE PEBES g e%ﬂaw* RA éh‘a61§1t%€r|“é%1§‘ t han
or equal to 3the (SD@V[gmmm alty Séntiggiofinmeteay Ind c@rthd assurd hﬁmcscﬂoneqma:bmbﬁs%n
(length) x 1" n.one enbodi nent, the " el |l ed" water
Fromthe Foupihd TEcTheiris carmoniiny RE aondieapi iyt SSradnBang Cxubiie s
routed to a fdmmg dmcb@ameﬂayhlsg/slhem émmchrsdmm)SDWD ridyehald meSiplc@oay dloying
system el astQ fin ove f or t
reprocessi ng. ngld?ﬁousv%feg fnrl H?Ifﬁ dlfﬁ%ﬁ%t p?%t&odvoélrg . %3@?%%%@9 pEOr
punped to a retwplh, hatSEYWDanky bervepubgeﬂerer[togh’s’e&]ﬁl‘laaed/\mto alcaShomekt gifferins
that are expelled fromthe F 0 nfedlnto SDWD 20. In sone
enbodi nent s, elf) ?‘ld%om 1o Egsﬁ o E)1\r/\[¥ctr%lur%3r Vﬁ& & aPEEd" ™ o ﬁ? HE™ EBWB“E @M RBv ey ed
to the SDWD wviigogains seyn, drelitoy, sevoni BEL owe chinziry atcrcng dmmnewmbodiﬁlcneat 0289] I n

one enbodi sin Screw ex
enbodi rrentdge%tﬁ%gegsﬁ%s%g’ﬁggg J\B}lijx)dgrrheﬁlarreI gi°ane ?%&mgoﬂ E%owa F}Uge e1“’1Sches
(20.32 cm, chamat0 vBasf thd BastorcdidsoygBputdordes) thamB.0attyd edsss thha 2itnetes (30 48
cm . Exanple us inclu Expander s nuf.act

Ander son or gp%ﬂéh %I\ #Lﬁ\ﬁ%nﬂﬁﬁﬁﬁ m%ig\%atlee |“ﬁdw t?nﬁ grt}ée erlr%%ou erc?‘fuﬂnlb ed by
Japan Steel WksSDWDG.die dshaignd3, Enguthﬁange, ofl2nkto 1@r0 800 Maitd, onal theFee@ cEEcr ew

Machi nery; or; O\E/ 'g’J‘(S {;vlt" wg?e tJerjl thlcjr}ﬁ}ét% o?%% (E)t\w{’ at@ty %&Bﬁrﬂcr e Od‘fhﬁ

Ltd., Welding Engineers, i onal eed Screw nery
sone enboldi rremt131101~$umhtlthfamW@fvsdmﬁlsdwgerzélrstmgas:ar@pef 7. Ofoet %dwtmo t he SDV\D.

E; :ngLfg' ér eg?(gtzﬂas AsShd (ERY Qfled DisPone CAMRE ES5H 8D A RePlre LGSR, AL 2
drying device 30. In some embodiments, the elastomer crumbs that are discharged

downward through the SDWD’s die holes are cut by a mechanical cutter. In one
cmbodiment, the elastomer crumbs fall from the SDWD onto an inclined vibrating conveyor
20 24 and arc fed into the drying device 30.
[0043] In preferred embodiments, the drying device comprises a drying extruder. In one
embodiment, the drying device has two extruder screws. In some embodiments the drying
device’s extruder barrel has a diameter of at least 4 inches (10.16 cm), or at least 6 inches
(15.24 cm), preferably at least 8 inches (20.32 ¢m). Examples of drying extruders include, but
25 are not limited to, the Expander, manufactured by V.D. Anderson; the Volatile Control Unit
and the Dual Worm Dryer manufactured by Welding Engineers, Inc. or by National Feed
Screw Machine; or counter-rotating or co-rotating twin screw extruders manufactured by
Japan Steel Works.
[0044] In the drying device the partially dried elastomer crumb is heated and compressed
30 by mechanical shear by the screw(s) of the extruder. In some embodiments, additional heat
may be supplicd to the extruder via a heated extruder jacket. Upon cxiting from the drying
device’s dic 33, supcrheated water vaporizes, flashes, and creates passages (porcs) for the

water vapor to escape and evaporate, thus drying the eclastomer crumbs. In some
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WO 2010/ 138257PCT/ US2010/ 031592 than the pressure in the SDAD. A
conpression zone is an area within the SDW in which the pressure is in
excess of at m)spherl c_pressure. The gas mxes with the el astomer within the
SDWD wi t hout M 'Veiting of the gas and as the mixture MSVES2FPEHIPhe
conpression zone to the die which is at atnospheric pressure, the mxture
expands causi ng explosive 5 drying and water flashing. In one enbodi nent,
the SDWD may have multiple ports allow ng sinmultaneous gaseous injection at
di f ferent poimisdatangtht hendeangd bf b dtidde: SioMBr cdrob aetharpik e diigy &P divmy

have two diffgrent gases d.into.the S § eren | ocati

al ong the Ien?{lh otf“ the g'd&’g?o% t a0t S TR H Fﬂ%l %é?“&é écdg@?’ i se
ni trogen, ar gb)@ ‘Chehiseing emigmiimenBOhe ckaymgmevﬁdames ait byeraiaf prekmr@mahembgdbﬂre nt,
at | east 10 th cted
into the SDV\DIO:Qrg?Og?aOIp%éég F?gl:(ﬁg Nép \t)\)tq{/&[bﬂ% {aﬁ%e%fllg(&g?}gw F?t?g‘ﬁgf?é N?%’s | ess
than 3.0 wi %or@)purhtesai atpMWlQDﬁbMt‘l’&O(hﬁQ@Sﬂll\ﬂlPe()ne enmbodi nent, the mll

noi sture, i t conte at. the S di e

di schar ge 23 mfms;\ivianEi tRE"F érﬁgloe&%?mszs%ﬁ% okt Lﬁ%d)q\efﬁlo‘/ne\ﬂt/a%a% pe 15’PQ?%1“%6 ?%’H&e of
3.0to 8.0 wtc%/wat @refemhiy,lthm gdaas mgasmgyé nob ik, (ﬁ)rrtpfbbﬁorﬁzomﬁ%f\tmtc&ymg, Idavi@amtaher
enbodi nent, the |schar ge 23

ure SDV\Q' .t he
range of 5.0 Iiress‘ére (%re‘%cr hfl e r6[5?5'(5 th IR SRS tlﬁlglc VAl (&) dZ o8t 33@% ffne
crunbs exit tdeeicSBE tarheyvnamervhwtams ;pmsstuedlbtlm ctdesy cnfraymamghcdewrcswrao Thd passone

enbOdI n‘enFOS Ol‘fﬂQgS \glltlﬁﬁlg %{l":tgmgrrx}/llm?[? Ql%;m a&evw Slt?lgu% y V6I919 [ d ! hr OU h t he

SDWD' s die holes are cu Rani CH ter. odiFfent
cl ast oner cr unisud Iab*keSffmmnhb hemﬁ‘émlbnmon@toame id'twi/ﬁx(chexsl a\‘/atlmoaﬂsheng p@mveemr

2024 and are I’IIIQQIé &&%%%SP%&%E%%H’QOS?V%V&%%% dgd VL&Q@Q%&L}U% nb rel’el’l ofme?qdlt rrent S

er
the drying device %
dryi ng devi celrfiagdtwes resst irudewltiptr @is all¢w1ng eimelltercbodgayens sj¢chen eltrcyffﬂgnt

d 6

device s extiier,, %%gﬁegljn%ﬁ‘%f%qu?%g h&les fec O FoPlahBRShe A CJyé?%gJag%Qwe S or
Exanpl es 16f dinfﬁqrm gesm mydesd sntp riied dslieg dbut:e @5liffger lonationsiahing eltt keagth bhthe
Expander, d; BY o %%Pbmévgﬁé maf g&nlg?ynée/g%@ts& }lﬁmg&,%{ggﬁ ‘1,{%&}‘% 08 }:ggd

Dual Worm Dryer act ur di ng I'ona
Screw Machi n&O:ppr @aumsethcmqft alnlong cwbodtment ott d¢dshgtrogenns smcwl/ iR tthadieing

manuf act ur ed 4oy aﬂ?e%éhﬁtedf agt\%’glﬁ%%tcg RO AR dritnd g&'é%%m 1%a‘{15a%% ¢ Q BP&%‘ ally

dried el astonmer crunb conpr esse ni cal y the
screw(s) of ot tlhl%iéhput lon lesien & Ryoth, ﬁemssthdra’e‘l@mt‘ifoonﬁllc ieciion N’Jﬁyn frert

fﬁgph'rﬁ.d nzbo LREnRhd HYRE aWi@ i@dEREh FXk UHLET: G5 K68 532VRRN &l hOGin b oM

reference.

[0046] In some embodiments, after the elastomer crumbs exit the drying device they are

cut by a mechanical cutter. In some embodiments, the crumbs discharged from the drying

device are further dried on a fluidized bed conveyor (“FBC”) (not shown in Figure 1) for
25 further drying. Heated air from the FBC may aid in evaporating any remaining surface

moisture,

[0047] The process and apparatus described herein produce dried elastomer crumbs

containing less than 1.0 wt% water. [n some embodiments, the dried elastomer crumb

comprise less than 0.5 wt% water, or less than 0.3 wt% water, or less than 0.10 wt% water, or
30 less than 0.05 wt% water.

[0048] This process may be particularly advantagecous for finishing halogenated

isobutylenc-bascd clastomers, as halobutyl is particularly thermosensitive.  In an

embodiment, at no point in the finishing process is the elastomer crumb exposed to a
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device's die 33, superheated water vaporizes, flashes, and creates passages
(pores) for the water vapor to escape and evaporate, thus drying the

el astoner crunbs. In some WD 2010/ 138257PCT/ US2010/ 031592 enbodi ments, the
t enper at ure oA HYIFHREd el astoner crunb at the exit thefd¥yPHY SR ce die
33 is in the range of 160 to 200 'V, or in the range of 170 to 190 C, or in
the range of 180 to 190 C. In sone enbodi nents, the drying device has an
operating pressure in the range of 1000 to 1500 psi (6.89 to 10.34 MPa), or
in the range empdiQe groatd30DG 139i°C( 1f B3 tctrﬁpe&u%isl\tl?a)ﬁghﬁmelmﬁeﬁeatne@ @frade

pressure of apout. 1 a).. [0045]1n sone. enpo rrents mal |
anount s of anplénert%gacsdpealofeg‘?lﬁlfu(-?(':l'Itvgef‘)g”i1 r%(lt; cﬁic?dﬁc}egeﬁdrt i’ﬁ(ﬁmag@f dstopts profugh 4
the gas is i nghenmﬁcedi ornﬁaﬁtldd}‘gel qxpaqmessimeﬁ@éwenwodzmtsﬂﬂhybl_?_ﬁord&\ﬂnﬁﬂo Btn_og.n
pressure greater an the press ying, deyi G e conpress

zone of the df Wsﬁ:{:}i t%%wpgréltul% gfeﬁ%r %a%g %MQfﬁ’ ke %/ft‘?e%p?re%rgad‘?rég?nsﬁ? &’_ _
excess of at nmsglb’tecrrnh:anp?rO@S”GUOEguifd‘reh@aS)S °¢melo<ththMDIWD IsOwDhast GE@ryivg t h| n
from the compiths ohidBhimRIMAIE b Sunet At B s B b e s LS e e

m xt ur e expanidisn ZHUSI m@rqu ims |2WE°(d foy prgciahgh Mt"érorfglr@&h tHag 203 1C, @Ngreater

erbodi rent.  tf, NG, KGR TBY AU UL Bl RBLL S ALLBMING S Ul taneous

gaseous injection er ent poi nt's al on
devi ce. For edmmpld@wcct he idrthd nggird dinisbmg npaycckrayv én bmbr tal Svadd fdEgndanon gasies

|njected to - e t.diff n Iocalonsaon thele thof
the dryi nzgd]de\}%gtc}zncgt eHt gsgﬁ}époﬁa %et.hﬂf&%%{a&c’&?r Cmm}g ﬁsaf}Ot X0 r| &2 %mfiemé
argon, hel i ungreatadimn 26:0)2(2 wbile mitl dryieg d¢viier enh sommemlw&!irmamtwdnpmmrps g‘eatéreast

nitrogen is 'tﬂine%b‘a@'vdhﬂé%tﬁ%&yxﬁé)ﬁv@%hde"i ce. The amount of gas injected
e’ ess

into the drying device may an 5.0 wt % of the clastoner
t hr oughput , df04%ss Ehhéﬁm@ra@rwh%elastpmbresmw hanpoZecOtO\m%didenéromﬁerDWtoof an

inert 20gas it @. WS (S ﬁgmge%ékﬁg IS g%%xgo% t%ﬁedtelng)ex ?ﬁ{)h%dglgko L cru %IS 590

532, incorporat e herei n erence. St Er the
el ast omerlicr wbesedsol may beelegriy thed' VBRI 20@ int thefbDﬁ\fD: theuin thy deyimpedhani ha4omc

cutter. Ins o&ﬁk%'tﬁ@{lsﬁo & lemgr Bt L& g&% érﬁ'vg%?u}e \Ste: @Jr%aﬂ%ﬁ'gé“ ce
are further dried on a f aize ed“convey own in Fi'gure
1) for or greater than 200 °C, or greater than 180 °C, or greatel than 150 °C, or greater than 100 °C

while in the FDWD and in the SDWD; and the elastomer crumb may not be exposed to a

20 than 200 °C whilc in the dlymg device. In one embodlmcnt, the elastomer crumb is not
exposed to a temperature greater than 230 °C while in the FDWD and in the SDWD, and is
not exposed to a temperature greater than 200 °C while in the drying device. In another
embodiment, the elastomer crumb is not exposed to a temperature greater than 150 °C while
in the FDWD and in the SDWD, and is not exposed to a temperature greater than 200 °C

25  while in the drying device.

[0050] In one embodiment, a method is provided for drying at least 6 tons of elastomer
crumb per hour, where the method comprises the steps of: (a) obtaining a slurry comprising
clastomer and 30.0 to 70.0 wt% water based on the weight of the slurry; (b) passing the slurry
through a first dewatering device comprising at least two dewatering extruders in parallel to

30 produce a wet elastomer crumb comprising 3.0 to 20.0 wt% water based on the weight of the
wet elastomer crumb; and (c) passing the wet clastomer crumb through a drying device to
producc a dried clastomer crumb comprising [css than or equal to 1.0 wt% water basced on the

weight of the dried elastomer crumb. In some embodiments, the slurry is passed through a

-1 -



25further drying. Heated air fromthe FBC nmay aid in evaporating any

remai ni ng surface noisture. [0047] The process and appar at us descri bed
herei n produce dried el astoner crunbs containing less than 1.

water. In somd %08 ents, the dried el astomer crunb coPrFﬂFqS%‘BO/P%% than
0.5 wt % water, or |ess than 0.3 w % water, or |less than 0.10 wt % water, or
30l ess than 0.05 w% water. [0048] This process may be particularly

advant ageous for finishing hal ogenated isobutyl ene-based el astoners, as
hal obutyl is ‘{lﬁi\ratdrlﬁglkcaffeh){)llbmrst&]ﬁﬁﬁnm iornt&nﬂbﬂdlﬁllnteﬁﬂ[m{ﬂlﬂ‘yaﬁltphtaﬁomb}ﬁ@drﬁﬁ in

t he finishing, S the

2010/ 138257Pc“|‘ﬁﬁ%§'0%67%§f§§§ E%mu o A 5‘?%‘8‘%@”‘&68%’“%6 SEV\RI’)f t he

t enperat ure i @0§ido hinginothhe embakhanes maloddagradécd( éor girying nt tidast 6ases of

hal obutyl, begjn to dehal ogenat he el as r oduct col ored
or nottled/ ge aséoﬁnpeeactlrugﬂ eerg P grgger g}er%tggc’dtn@gﬁmﬁ%nﬁe gep[the% é?ﬁ%tflf}%rd fan is
not exposed t@ntpenrpgrca‘stumetsargrﬁm ®r7ﬂmm42%cr03as@lrorgmea&@ghttohm Qdty; (65, or

greater than ) 0 at er t.han 200 Qr greater 5 C. while
in the FDWD, éﬁ?{ﬁ %e al [hr )%E £l te \(}?\Aéaéermig deglgemgorg sm lﬁ%st %w? adgw%tiﬂ’érggt orTEr
crunb is not @d«pdfs&adl mamlkbwneomcwae&t glagtatner crtxﬂnamoxﬁﬁiﬁmgcz 0 or 2Q0 eatewattrhan

215 "C, or grl% on tﬁ%@%g%%@%wm e(?ast(%ll’e?%tu% hé)?% %m%t%ew feiléhb n%r eat I’ th%n 200

*C, or great erg% I'n any or
t he drying dea/mend dowvajening Hevientompeisihg raldsbvatngngw(bmé@sto praiuor deamaldy dnigii d
degradat i 0 e r u Jro t t l.ast gmer
cromb 15 ot dosags SR AhANE 2 F LU dhue 5t WAREOLEEn AN dP of (R
dryi ng devi ceslasmei erumbremd ébyostingeint srtiadimdeedt astasr glruelézttb'pughhadlylﬁ@@e\}i@

while in the dewvi 0 T a h l, ast.© ru IS
exposed to rratg%%?d?%e i e?%ﬁhst? %Qr %@&nﬁﬁﬁ%?@%{ b é%uﬁégé%gwr{r@ﬁ%r\%a%e@) "For
exanpl e, the tg@me&@fﬂwé@d@@mt@mr crunb is 15 exposed to may be |ess

in the FDWD 6}9@*2'] n tlﬁgetsmgﬁe%e lr).bdllrﬁ'entt hemg{hé{& '119 rg%&acﬁ)r d%g Qtngas?@btglgol (ggnt S

t he el ast omer crunb exposed to a tenperature ‘greater than 0 C,
or greateb tw&ﬁtoz@m@nb@ﬁl lyrueaw@re thh aretb@Go@prigss thyr et oF: (ah@h'qalmﬁ@ a Glurnyr

greater than cgnqgn 1% A =R t7'6% 51348 %%j Wd%rtbgfedm v%%g &:ﬁteesllu ! gtger

crunb may not be exposed to a tenperature greater than
than 215 C, dessgedhe alprry Hupughos leagt ongrdeyypiemitgescre20 to h@du@(mpdrbwlkmw@tered t he

drying devi C%Eurxjvnwﬁ)é?&n 91@%9&'1 @Jwatetr lLﬂ' 'E)‘W"?o b 1R Qlatd Egrg th O a
D E5pr

tenperature greater than 230 "C whi and 1 n the
not exposed t'§igh! PEHSeHDUI® nypsdn e P@Ihlalrhy gopiaedpiiime thrpughie fig W\Wgcmllew ce

I'n anot hexy enpadi &}%ﬂinsmg Qﬁlcgét %7% %We&crﬁ%%dc% Lﬂ%raﬂélptgz?ogiut:é)d dcl aApGRAt ure

greater than 150 C whilée in I's not exposed to
a tenperatur @r@ﬂa@g@@fmgg@ﬁ tozimj) wi% water based on the weight of the wet elastomer crumb; (d)

passing the wet elastomer crumb through a second dewatering device comprising a
dewatering extruder to produce a partially dried elastomer crumb comprising 2.0 to 10.0 wt%
of water based on the weight of the wet elastomer crumb; and (¢) passing the partially dried
25 elastomer crumb through a drying device to produce a dried elastomer crumb comprising less
than or equal to 1.0 wt% water based on the weight of the dried elastomer crumb.
[0053] In one embodiment, a slurry comprising elastomer and 70.0 to 99.0 wt% water, or
80.0 to 98.0 wt% water, or 85.0 to 95.0 wt% water, is split into at least two streams and each
stream is introduced to a separate dewatering screen to form two streams of partially
30 dewatered slurry. Each partially dewatered slurry stream each comprising 30.0 to 70.0 wt%
water, or 40.0 to 60.0 wt% watcr, or 45.0 to 55.0 wt% water, or 47.0 to 53.0 wt% watcr, is
then introduced to a scparate dewatcring cxtruder, wherein the dewatering extruders arc

operated in parallel. The partially dewatered slurry streams pass through the dewatering
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25while in the drying device. [0050]In one enbodi nent, a nmethod is provided
for drying at |east 6 tons of elastoner crunb per hour, where the nethod
conprises the steps of: (a) obtaining a slurry conprisingjelaston?r and
30.0 to 70.0 %%V@&éﬁ@?7based on the wei ght of the sl urryCTUFYREERNg t he
slurry through a first dewatering device conprising at | east two dewatering
extruders in parallel to 30 produce a wet elastoner crunb conprising 3.0 to
20.0 wt % wat er based on the weight of the wet elastonmer crunb; and (c)

passi ng t he wetruédrastromgriwo rsutdng & waghs@mdr yiumg, eeliceplisnegpF.odaceoavtdl i ed

el astomer cruph_conpri Sj ,£SSs than or al, to 1.0 W % er,, based_on the
wei ght of t he‘g%?ri’ (élgpéioafsgpg‘ﬁj%/? W&‘Fﬁr%?o'gﬁo Eﬂ#@ % é?’?ﬁ%ﬁioﬁé‘m’ L Yx‘?(i]gt/% EEFy T
passed t hr ougtreams YWOvR0:1B101B3B 2niBGH tHS2 0403i N3 1:mA 2h@enasdeddg SSDWEN Pikd Or
to step (b). Bwone di nents, the s|ur is split into two streans and
each strean1i% pas%@ﬁggaﬁﬁﬁﬁwg%S?@Bé?ﬁ?%mdgéﬁw(figkﬁﬁrgﬁpgéﬁ§m%ﬁV%¥ % step
(b). [0051 [3SDWDab iem ardody deat glasemeetdod compgxigvi.@ed 0foort%dw stemigr A0 tol east
6 tons of el oner . crunb ur.,, where the nethod conprises the steps
of: (a) obtaﬁﬁéﬁﬁah“%tﬁf¥fﬂpg)g@ﬁﬁ???ﬁﬁé éﬁﬁ§?§%@¥cgﬁﬁeg%p@miSUV@.%t o
wat er based ontréduecdneiaghyingiletidvewlsdrein the; cl{smepassibrig fitrther d&ledris Yorinha oigh a
first dewaterjing devic npri.sing.at. | east two dewatering extruders in
parallel to perl%g)ﬁngéCrélméefﬂleeld;%lfl%ﬁ%rmcl? &h ?er%bl o F’gfu\r%%r ?‘Wgt%é?efbt. O at er
based on the Teidghd cledtorhérerumst coppais¢sdess thaoriuhits, (of Jespass DNgvitheatwebdr less

el ast oner £r h Qnd cring device conprising a dcwatcring
ext ruder gg gg%’JgggggﬁggffgﬁﬁgmégfgggT@mélastoner crunb conprising 2.0 to
10. 0 wt % of Vi@ bdseuhe oamiolenenei ghtpraksst frenpases Gitrmaddcorgen durgmbom@isthg( d)
passi ng the parti.al I . st r gor h.a dryin evi,ce, to
produce a drﬁgﬁ&% a§¥%ﬁg?gg?§%@§§%g§??EVﬁng%Qggﬁﬁgﬁ%éptéﬁﬁaﬁgf%ﬂTangh96
wat er based dn atHeWiedoghprisiof tvhdedsterey etragromes porilaiwonfi@0siah.| Why eturry

anot her enbodj, [y i rovi L t 6.tons of 15
ol astorer or e oo M PR bR EL R Ral B oY IR, RSB LuRub PR 84

obt ai ni ngla slastomygr emprdogiprigngellagtioner0 witel WAGr.0 Tho VB9 cOstandb wambris bizsed on
the welght Ofintdafiecdl Wl L XpWB) W RASS! Nl NEcd! Hifller AEOUIR AL &P LN
dewat ering screen to produce a partially dewat ered s urry, erein'the
partial |y dewlatereeusb dhpoyehcdnpmgsegoBRi0he erer cRmpt9nyvanse thebaisddr britst he

}Nle:’ g?t dce)fl\at 2%10?]% Uhd ¥?'(t1‘l(dgl) bAEP %kl@&)ug I?l@atf?l@f taé @Jellyas%gtr ﬁlg cﬁé %s%r%ti&rhr Ongh a
clastomer crumb is then discharged through the SDWD die where water in the crumbs flashes

20 off causing the clastomer temperaturc to drop to a temperature in the range of 80 to 90 °C.
The wet elastomer crumb, now comprising 5.0 to 9.0 wt% water is then introduced to a
drying device, which preferably has at least 2 extruder screws. The drying device heats up
the elastomer crumbs by screw action pressing the wet rubber against the die. The drying
device die temperature must be high enough to cause violent explosion at the die to evaporate

25  the remaining water from rubber crumbs, but not so high as to cause degradation of the
elastomer. The drying device die temperature may be in the range of 180 to 190 °C. The
dried elastomer crumb exits the drying device having a water content of less than 0.5 wt%.
[0055] In another embodiment, the finishing process is capable of finishing at least § tons
of a temperature sensitive elastomer per hour in a three step extrusion process. The extrusion

30 process starts from a slurry tank that feeds a slurry comprising 10.0 wt% of a temperature
scnsitive clastomer crumb in water, based on the weight of the slurry, to two dewatcring
screens in parallel to scparate frec water from crumbs. The slurries, now comprising 40.0 to

50.0 wt% water, are discharged from each dewatering screen into two dewatering extruders
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20 device conprising at |least two dcwatering extruders in parallel to
produce a wet clastonmer crunb conprising 3.0 to 20.0 wt % water based on the
wei ght of the wet el astomer crumb; (d) passing the wet elastonmer crumb
through a sec8Rd"Wewlt%eri ng device conprising a dewat er ifg"EN P to
produce a partially dried elastonmer crunb conprising 2.0 to 10.0 w % of

wat er based on the weight of the wet elastoner crunb; and (e) passing the
partially dried 25el astomer crunb through a drying device to produce a
dried eIastommmamﬂunmh@mﬁpkmggﬁgnMeSSmmhamdmnm&muabrhmi@nﬁmﬂh%ﬁM@hﬁbmhased

on the weight of the drie u 00 | n_one e

slurry conpri$HRY C%T%é“f[](?nlg) 0 zga]? 07%)6 “Ho" ggh?)[”’ S Py is ngﬁpgoqléh(gg"oo W %
wat ﬁr : or 85. }erill@{[ c&ﬁm@rm\g Shtmvadrenfo ths sé&@ddddxtruq[tbtr ﬂmaigh la@asinot ;Mbrc?lhg aﬁit%yoand
each streami.s in ro 0, a ,Separa ewat er i screen to for WO
streans of parti‘ai’y® ’%ﬁ*ﬁe‘ é‘\r/\t}éctrg?‘é%erg Iﬁlﬂﬁrﬁ?b Ath® %%?T?fafﬂl ‘aéTE 1%8‘6 durry
stream each cauwpl bcsnmgcsa’l)o @ 1000 wOL Qratat. %‘Maﬂaaro,mcﬁbmmm Ois¢harg6d) fidmubdhcoaider

or 45.0 to 55, 5 |ntroduced to
a separate deWa o é({:grrla'rneng;e o Chamci‘/\ﬁééeéla ? hﬁ%% %tagrmcp{ne %r@%cfog vypRand
operated in p&damiehqmmhﬁvparﬁhahwygdgwméEmeﬁk&huWeyx@m%eamawpamsmbhmaugh
the dewaterin 2 38 [ US2010/ 031592 extr ders f rnln

streams of wet &f a$ gheﬁ&c énbﬁgl Hﬁméh[naﬁéyﬁgbﬁzb ?ﬁ”o S ‘%é?%?s

5.0 to 18 0 whgdhaptdefirgm gre dhnddv@e ré’ntﬁln\mts%hmtl @rwt‘%osurﬂ® Wat¢ro The cﬂlmbs Yoc

wat er . st,[ ea f gL umb ar onmpi ne

|ntroduce téﬁgl fh$§ %E@@éls pre?gFgﬁqO% Ogﬁng gng%ﬂgﬁwg&gz an03The
wet el ast onmerwt®tunb passes through the 5 SDW to forma partlally drled
el astoner cr w20 oot Ot Q ter,
or 5.0 to 9. Blm%sﬂ) wa§ é/§t a@%}{é et ?nqﬁg rtklloéim@&gf egrfr(i:f\rdr%nr1 rrgoealsp6t sy N

i nt roduced tdﬂapmmwﬁnghmwwﬂwanmhemewHWthaweﬂasﬂbmemhcdummwmﬁdmmmqhef(dried
to forma dri Y A

ext r uder haVIOﬁgm%l EIQH’? c?%rﬂﬂ% te%%geqat sef&gavg Yas\%ﬁle gnr?g?(?(gc ?Ou%(l) )é/tﬁ wa.ter

| ess thanl51. Odeti%n e weaxbs of tharsl@ry7 (bt passvat & sluoy thesgh 40kmann® dﬁwowtr%g
Sonpri ses | ntyedng Al HANG e BiIthif, IR AT ICRIRN, dhiEE] 36

and 40.0 to @GmgﬂvwgﬂQatﬁ}Ow&ée@woh%mhelmewghmi@ﬁmdﬂersKﬂﬁnyH%dmawﬁDMD
conprising t terin r,u p I ti.on lurry
passes througﬁwgﬁ£@ﬁ§$é3%ﬁﬁ%% a?gfzg%¥mggp%%t%Sﬁhgﬁqa%gg%%g9b81gm%%%ged
resul ting incatrygsts in parabi¢lgs trordeec &mgnblatongragingem2is®etid 16200 wt%owedrer
The wet elast,onBL, Gk ht Seh R rew
extruder further ej;%%%s&%ﬁgﬁﬁfyg&ﬁgﬂ %?égﬁggs cruﬁ%ﬁ% ?%ﬁahﬁgh 1%lﬁng
actions of tlecyndagveidiminvse sgapngtg ¢ devieragkerudsy |t Qroéll@r?gpbtlhéélyetkteduder
barrel (vi scg}a&omaa&mg)c ﬁnﬁm%’%ﬁé b 028 RQ@'VJ?% ot @aeﬂba%ea sma %f Aot B8yt

el astomer crunb is then §ISC arged t hrough r&€ water 1n the
crunbs f | ashegstoper qmb, pdgeinngd YVF% oele@ssb@mb@n 'ﬂﬂe ﬁlp%@rmruhreuglmutdpw ingst s

t enper ature '15 m{e@@d ﬂ@gﬁe @[B\N{H)attéppt%gu@ ng’Q@r t‘ﬁ@r{ t %Jﬁé&&@% tlﬁ@wwgeg ge)

COprI’ISIng . W% water IS then i ntroduce rylng
whi ch préfer at*ﬂ*lg}g Higs pﬁfldHYeérsqd dastoppar (fepenb gepusiist drpie drvigerig rielire e drisdt s up

the el ast OMeL|,GEHIRSuRY o8 AGE HRAR oPEGRFHLND LPE WARL LENPBE theaGAILDSE mE he
die. The drylng device die tenperature nust be high enough to cause viol ent

expl osi on at {l%elajt@nftrd:r@;ﬂap\@}peéql@ the partially dried elastomer crumb is not exposed to a
temperature greater than 200 °C while in the drying device.

[0057] In a further embodiment, a method is provided for drying at least 6 tons of
30  temperature sensitive elastomer crumb per hour, where the method comprises the steps of: (a)
obtaining a slurry comprising tempcraturc scnsitive clastomer and 30.0 to 70.0 wt% water
based on the weight of the slurry; (b) passing the slurry through a first dewatering device

comprising at least two dewatering extruders in parallel to produce a wet elastomer crumb
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25t he remai ni ng water from rubber crunbs, but not so high as to cause
degradation of the el astorrer The drying device die tenperature may be in
the range of 180 to 190 'C. The dried el astomer crunb exits the drying
devi ce havi ng™& &3 content of less than 0.5 wt % [ 00T {USZANBYiTar
enbodi ment, the finishing process is capable of finishing at |east 8 tons
of a terrperature sensitive el astoner per hour in a three step extrusion
process. The extrusion 30 process starts froma slurry tank that feeds a
slurry conpri ﬁim])g'siihQ 30 Wt%(wat% Weapasalt o ehe Sedight toff Viee @bradistime ceunttiyie) n
wat er, based on th g of the I%r‘éﬁb;o, twg gewaterl g..screens in
parallel to sEpdiat lée e WTEr FPOmM LYY .5 TGP LEVHDWTORBHIPS i ng
40.0 to 50.0 stscving enmdart@plddmh@a@emy iifedrele@air derwabcﬁﬁ[irﬂglgszqrteeo 0iWA%0 two
dewat eri ng extr ugﬁers %3? 57PCT/ S2010

ewe

devat ering extrlidPese ?8%}%? NSt CRey Cﬁwg’ dg@ﬁBaé“Eg V{Etpa‘é‘l“%%%[é%r

crunb conpfi salen;g)nibﬁcxﬁlmbmhxfiﬂgh& dmylﬁ’g waterno pr]ihnﬁ:c\aﬂhcce&lmdmemmrcumbrmﬁg leed

fromthe two araIIe 0 pexru ers.into t cond ext.ruder. t.hrough
a comon Vi brtg T HGIEDIR g@ﬂ bEEL Yh egfigbbodvgk?ecp flfﬁ%f’mﬁrec\%ﬁ?be? “r%lﬁé%dri es
the wet el astx@u%ror dessmbasbd)oa @eld%tovﬁaertl&oﬁghﬁut of (ahunht QAT hrﬁ&;&dZLnQ) tie 10.0

wt % wat er. The ercc'bistnorzrlec;ngc 0 Ctmbs dd| scgntar 1gad from tﬁ %vond extr g are cut
by a mechani cal Pcut {'ef éh Faf SSHF ESET R T BFEYEAY RV EFor
and fed |nto (EVI(dCyﬁ’m@raﬁb'vﬂhcﬁlcrt'ghl'BCOdeledﬂgltdgm ce has at | east two extruder

SCrews, The dr 6e)<§l] de%n SiE ) r%¥he];0r t eerltaSt tYYa(} fPry Lc?ﬁqu d&&?%ple%g@q%% o%a

shear . el ast oner i'sc ed15 ¢ont ai n
| ess than 1. Oempe%t&ﬂrbélacﬁevxkaMemel 'ﬂh]emﬂtlwdhsm@nm (a:h(bbtahm efﬂmﬂshermmhrsmgd in a

fluidized b t 0 | th 3 W %
[ 03!565 Izﬁ eteqergtgegﬁl?xognngge Qad oor#eer} mW(% 1}(])079}6 wyt/cweﬂ 1%' () oe?)hse wqﬁr%al}l Hgth%flu%ast 6

tons of a t erfpespdittingeths shisiy tinteeat dbaas tvarretreans; um) pprsmg htw streawlighougthe firet hod

conei tive el SeTAERR: &ice LEbRARABI% R Lo CQIRELTASLRIRES I ofi0 o
the slurrly;, (vBY passbargl ohéheshaght pf ttflrer\@ugfﬂas@tnef east, vyh@cmeh@ﬁat dﬁ@t@mlgeen
to produce a dQQfEé g%llﬂdhé?bgeﬁg%rste&% ewa}éfleg e;gase %11 Rar%l ¢ ar%i()vﬁq% c}{ ﬁ}"e’%rtne rfed

slurry conprises A)vva e wel e slurry
(c) passing tsheypaptssal thyoudewatmrad dstagrng extredsudgh) amﬁhlmsg tldemaatrﬁwfmget

devi ce conpr 'eﬁa'btlaglel‘a&' 1Jn§ %a@s\ﬂ% tgg g@%b%édngaa%g&r VV %[a§toh@r %%ﬁg hrc‘i:ul hta(r”]?‘)D?(Algd uce

a wet el astomer CI’U rsin Yo Wat er ase
wei ght of théo mtiucelaavstt@ﬂyadm@rqlmmc( dpmpasspngng he k0 elastismesscE ot

through agsecong %@v[\%t Bl dﬂg dey a&t&w&rﬁggﬁa n@hc@clg%vm;%' &glcssxgssgg o 2.

produce a parti al | ast oner crunb conpri sin
wat er based @h"btﬂlhef thwebglirt, of ant ihert gastis iafeaisd ovethe §D6Nﬂ)at antresser greBieOthwt & or

| ess, based g&s%p@methcaﬁgw band h‘[ ﬁ E'%)ﬁ\te deldH}alelédrE%c{S{OH‘%ﬁ§r§h’1§ tﬁr%g%x d}(?fg !gnt 0

t he SDV\D at pressure greater ressure in 25
passi ng the ﬁa\rlﬁtamroylu@ral @Gdeka@tgm@rmrmltwmsmmeou@w@redwyutmgo de¥piof waten

produce a drigd.gl @@tw@%’%? 1 l’émd%gr I eéa?s't({ﬁ%s t}ﬁ&%hf){{?urﬁ(glrmﬁﬂgr els %}n?ec%]:d(?ntxw %

wat er based on the wei ght of t oner
partial | )25dr therompestiaene of diringi dsviqo st eRrigegEdIreaser ah@éhq)ermwne tlepr &rmingr

than 200 ' C whjile plrel]}ergln§ tgglxérpgibq%bl%gs nik@n711n a further enbodinent, a
nmethod is prOV|ded for drying at least 6 tons of
[0059] A further cmbodlment provides an apparatus capable of drying at least & tons of

an isobutylene-based elastomer hour. The apparatus comprises a first dewatering device
which comprises at least two dewatering extruders in parallel; a second dewatering device
30 comprising a dewatering extruder, wherein the inlet of the second dewatering device is
connected to the outlet of the first dewatering device by a pneumatic transport; and a drying
device having a diameter of greater than or equal to 6 inches, whercein the outlet of the sccond

dewatering device is connected to the inlet of the drying device by a pneumatic transport.
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30 tenperature sensitive elastonmer crunb per hour, where the nethod
conprises the steps of: (a) obtaining a slurry conprising tenperature
sensitive elastonmer and 30.0 to 70.0 wt % water based on the weight of the
slurry; (b) pd&'HE3#He slurry through a first dewateri fEFTdS 1 8npri si ng
at least two dewatering extruders in parallel to produce a wet el astoner
crunb WD 2010/ 138257PCT/ US2010/ 031592 conprising 3.0 to 20.0 wt % wat er
based on the weight of the wet elastomer crunb; (c) passing the wet

el ast onmer cr updB6dlhr ol patants eciofaebndgpiit2iohs) esd@vicd@eC GO dsSAITM anctlRdatAr i ng

extruder to produce artially dried elas r.crupb conpri si 2.0 to

70. 0wt % of vaeer puBeBO fme bt tRemGrE Firg Moy By SREPor e ke d)
passi ng the parthd &lktdnysudh disclosube i hatsih@nEstere rutitbhit hventigh asd e Wil Ngisdiendncé t o
produce a drieg.elagtoner crunb coQBrising | ess than or equal to 1.0 wt %
wat er based ofi fhEREIGREH" BRI ed el ast omer crunb wherein 5.0 wt % or

| ess, basedl om0eéHe eWast americdlhevaudihpntind ofmaialiuppdrtiingBsird I$stddrjeett, @thgbnt 0
the conpressign zone of dryi device at .a pressure greater than the.
breseurt i n tPam g G eudba? BF erEPndin R &SRty o0 MElR T qui e

ni trogen. 10160®8antssitfithd ingendbd esvearbodisotrt , with paetchiadtyi & vt deivdédstbar
drying at |eagt 6.tons of t erature sensitive elastonmer. . T et.ho
compr Pses () npeurRs® oBi R LB g Pafil Rhiiolin B BRUPER kst epRer

el ast omer andn3@. Pt withonOdPanitgramttier sphasediscope vfhbe inecrgiht. Abcotdieglglivis hyt, ( b)
splitting,dhe slurry into at least two Streans; | passing the strea

t hr ough a}éir%%hﬁgm%yeﬁ%ﬁanﬁé¥f%%c?%m%Pgﬁﬂgg %??égﬁgﬂgg%wggh%f§¥W%ﬁb?lcrunb
each conpri sidegerBtiGnstset Bh BereibFuitAhbendtaethe basgedbomnithed webighipobing bk thwet

el ast omer cr L%‘Qur QNQ]E Ea%n@abﬁehﬁe vf ief %%icg?%eel%!t}?eg‘rgseev 1‘%1%&1‘8%%'13 i gltl ﬁl, u‘fj}esst two
dewat eri ng extruders'in paré1f€f an erein each streamo sF%rry (S
passed t hr oughhich sepldriat ecathewest eivalgniexherenddry, thost) sidltadbinnthagrtt eewlsith dans of
wet el ast omer. ¢ X passi ng the conbi ned stream of wet el astomer crunb
t hrough a ch&V%gag?S%ﬁ%e a partially dried elastonmer crumb conprising 2.0
to 10. 0 w0 vidR@t badedhvertionthes b0 deveiilgdtabaife witharefoentd alnhimedng @ubodinastsomer
crunb, wher ei - 9 i . t.one put... of. an

i nert gas isa?%g%%gﬁ%%%ﬁﬁ%“$%§y§%3@§§%Qgh%gggghﬁﬁEg?%%fggggﬁ%%lﬁﬁgb%igssure
in the SDWD, lwhdof flir gbaws detgledhdesqimtion. alAlly swhhidbdiond agiatimey aerwithin ther tiligh a
drying devic golo]l I stonmer crunb conprising |less than or
equal to 1.0q$%§§g§&gg§§?€mg%%$gfﬁkgj0 wt % or | ess, based on the el astoner
t hroughput, of an inert gas is injected into 25the conpressi on zone of
drying device at a pressure greater than the pressure in the drying device.
Preferably, the inert gas conprises nitrogen. [0059] A further enbodi nent
provi des an apparatus capable of drying at |east 8 tons of an

i sobut yl ene-based el ast omer hour. The apparatus conprises a first

dewat eri ng devi ce which conprises at |east two dewatering extruders in
parallel; a second dewatering device 30 conprising a dewatering extruder,
wherein the inlet of the second dewatering device is connected to the
outlet of the first dewatering device by a pneunatic transport; and a
dryi ng device having a dianeter of greater than or equal to 6 inches,
wherein the outlet of the second dewatering device is connected to the
inlet of the drying device by a pneumatic transport. WO

2010/ 138257PCT/ US2010/ 031592
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[ 0060] Al Il patents and patent applications, test procedures (such as ASTM
nmet hods, UL nethods, and the like), and other docunents cited herein are
fully incorporated by reference to the extent such disclosure is not
inconsistent with this invention and for all jurisdictions in which such
incorporation is permtted. 5100611Wen nunerical lower limts and
nunerical upper limts arc |isted halleAIMSranges fromany lower limt to
any upper limt are contenplated. Wile the illustrative enbodi nents of the
i nventi on have been described with particularity, it will be understood
that vari oyg, pihelppdifications will be apparent to and can be readily
made by those skilled in the art without departing fromthe spirit and
scope of the invention. Accordingly, it is not 10 intended that the scope

of the clajns appended_hereto be limted to.the exanples and descri ptions
set forth L’er ei %%gocfg’trﬁ@fm% %Flaftﬂ@e{:?cﬁ’ﬂﬁésl%&l&S{?B?_Bted as enconpassi ng
all the features of pahia 18P eNBbliMingvih 6lstbBSt SR 3010 th120.DHASERhter
invention, including all features ich would be treated as equival ents

t hereof by those skibasedion thetweightral theslwityich t he invention pertains.
15[ 0062] The inventio been scri.be ve wWwith reference tqg,numerous
enbodi nent s andﬁs pecﬁ‘%?S ?@E é@(easrﬁ}%?gg%r&ﬁ%ln@ﬂ{/sg??%%%n H%\‘A“% COSIE grglgsénsgt g[tl?'uaes el ves

to those skilled in gwhidevakdringrextiu@dts iparhig (@ pdacderai tlagdomeseiipt i on.
Al'l such obvious variations are within the full intended scope of the
appended clains.  CLERVENVRStWetselagtempreerupd: campisestnddo 2810 #iEXpi Watean

el ast onmer conpri si ngoatsgt?o%{h\%ﬁzigrg:of%e olsli .smnﬁ'&cﬁnﬁﬂ);“”y conpri sing an

el astonmer and 30.0 to /0. ter based on the weight of the slurry; b.
passi ng the sl ury tpassogitheawti elsstomdenaerh thgougb\va seond dpwatstimgy daticd east
two dewatering extruders,in parallel to produce a wet elastqgmer crunb,
wherein the wet el asiP orreru rgrﬂﬂﬂ%]%p‘ilri‘esdegla%‘t.o@lef 8“’2%&0@?% eParialded on
the weight of the wefridl ASIARBY crim¥ W mprisePRO%H N9.0F B/ WolterthREA B RKe CT UTD
through a second dewatering device to produce a partially dried el astoner

crumb, wherein the pagightaifithe pariialy diicdsalanemercremb; adnprises 2.0 to 10.0
Wt % wat er baSGdd. on tp@l(sasir\{\ée -{}%hl;[art(ijgllyt (ﬁ?edpeefa{stt(i)n%rl éfurgl[)itﬁr%ugkll %Sdtrﬁﬁg HeGice 107 and
produce a dried elastomer crumb, wherein the dried elastomer crumb
comprises less than or equal to 1.0 wt% water based on the weight of
the dried elastomer crumb;
wherein the method is capable of producing at least 6 tons of dried elastomer

crumb per hour.

2. The method of Claim 1, wherein the elastomer is a temperature sensitive
elastomer.
3. The method of Claim 1, wherein the elastomer is a temperature sensitive

elastomer selected from styrene-butadiene rubber, solution styrene-butadiene
rubber, isoprene-butadiene rubber, polyisoprene rubber, isobutylene-based

elastomers, halogenated isobutylene-based elastomers, and mixtures thereof.

4, The method of Claim 1, wherein the elastomer comprises an isobutylene-

based elastomer.
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d. passing the partially dried elastonmer crunb through a drying device to
produce a dried elastoner crunb, wherein the dried el astonmer crunb
conprises less than or equal to 1.0 wt % wat er based on the weight of the
dried el astoner crunb; wherein the nethod is capabl e of producing at |east
6 tons of dried elastomer crunb per hour. 2. The nmethod of Caim1l, wherein

t he el ast oper i ThanicgigiestatClagn 9¢mdictdily eheehmagiodnerther3cohfygise® throsteplof C ai m
1, wherein the elastomer is a tenperature sensitive el astonmer selected from
st yr ene- but adi epassingrbe plurry dhioughat pstraselepigicagesqesen peigk fo passing the

i sopr ene- but adi gglq%g%fgggﬁhe@Qgt)éie@gg;igggee\gggber , 1 sobutyl ene-based

el ast oners, hal oge sobut yl ene- el astoners, and m xtures thereof
4. The nethod of Claim1l, wherein the el astoner conprises an isobutyl ene-

based el astoner 5. The hod. of Claim1l, wherei.n the nmethod further
conpri ses %’he spé‘?:) n&?ﬁhoﬁaggl‘éﬁ@n‘t e WEFIGHY %Bet fivgiggAcdee FugREISSS AR B’ét\‘i\‘)éfiﬁéri ng
screen prior tonRaSANEst Mo Kraldy through the first dewatering device. 6.
The nethod of Claim 1, wherein the drying device conprises an extruder

having at |east two screws. 7. The nethod of Claim1l, wherein the dried

el astonmer c¢runb.conpr,i ses ss than or equal .t 5 W % wat er based on the
wei ght of f‘he dTI?eeﬁ%g}o s?fo{:f@lu.n ]8.W mﬁ&? ﬁ%ﬁd()e?as%néﬁrrﬁr‘i?\gavﬁ?g}péisﬁs ®& met hod
i's capabl e of phaguctdigl @t0.5 Qa%twaler based on the weight of the dried elastomer.

8. The method of Claim 1, wherein the method is capable of producing at least 8

tons of dried elastomer crumb per hour.

9. The method of Claim 1, wherein the drying device comprises a compression
zone and an inert gas is injected into the compression zone of the drying

device.

10.  The method of Claim 1, wherein the elastomer crumb is not exposed to
temperatures greater than 230 °C while in the first dewatering device, second

dewatering device, or drying device.

11. A method for drying a temperature sensitive elastomer comprising the steps
of:
a. obtaining a slurry comprising a temperature sensitive elastomer and

70.0 to 99.0 wt% water based on the weight of the slurry;

b. splitting the slurry into at least two streams;

c. passing each stream through separate dewatering screens to obtain
streams of partially dewatered slurry, wherein the partially dewatered
slurry comprises 30.0 to 70.0 wt% water based on the weight of the
slurry;

d. passing the streams through a first dewatering device to produce
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tons of dried elastonmer crunb per hour. 9. The nmethod of Caim1l, wherein
the drying device conprises a conpression zone and an inert gas is injected
into the conpression zone of the drying device. 10. The nethod of Claiml1,
wherein the el astonmer crunb is not exposed to tenperatures greater than 230
Cwhile in the first dewatering device, second dewatering device, or drying
device. 11. A net hodstf@amsdsfyineg cRistoaiEperahblr @hsehsthel wet elasdieiRiumb
conprising the steps of: a. obtaining a slurry conprising a tenperature

sensitive el astomer &HAPTES 00 40 9SG Wik voNRer haseh9B8dtheneiRB! REIIVST t he
slurry; b. splitti ”gel%’[&aé} Ydd,! FhQefil tHeCARE dbWRteRhE GRRe SomMRASIpY each

stream t hrough separate dewateri'ng screens to obtaln streans partially
dewat ered sl urry, whknagitwotdeevapainii eaxitdugierd émaptuatleldars]l whergincearhrstrsaa i80. 0 to

70.0 wt % wat er based on the ight of the slurry, d. passing the streans
through a first devvaPaéIS‘?‘i:ﬂB“B’g@ia§§p§r6te;5]fe?{6§5’&‘8g Xy dEms of wet el ast oner

crunb, wherein {he weimghRgRTREcafls Wty ct OARbILSumY 10 18.0 wt % wat er
based on the wei ght of the wet elastomer crunb, wherein the first

dewat eri ng deviGe copgsingdls embirebstreamooidestel astanmey cexnb thdengh 4 secpad al | el
and wherein each stream.is passed through a se at e. dewat eri ng extruder;
e. conbining the str eﬁ?éergfgpvéetvwgl é%tﬁ acr‘ﬂﬁ?ﬁ?ﬁfﬁ .(ﬁt?gs\gé?%gmil%e Cﬁlgﬂ]%i ned
stream of wet el ast ogBfiprising®.0tt6 11008 vt Baskddaaeandiste Jand patibioy f orm a
partially dried elastoner crunb conprising 2.0 to 10.0 wt % wat er based on

the wei ght of the paffiqdgglasjoraercsgmp] sk oner crunb; and g. passing the

partially dried, el as i i t rature of
00 Cor 1 ess th pr otane dapt i hep AP tado by tIBo KGR o2y fhe SURE S
el astoner crunb conm tgsrdtemsoft 200n°MOor égslad pralute @ dvicth siadt@ncibased, on t he

wei ght of the dried e] astoner. crunb; wherein the.nmethod is capabl e of
proguci ng at |east 8VRYRE 1Bf dHFd & oIS Ci comprists less than'or cdial to 1.6

wt% water based on the weight of the dried elastomer crumb;
wherein the method is capable of producing at least 8 tons of dried elastomer

crumb per hour.

12. The method of Claim 11, wherein the temperature sensitive clastomer is
selected from styrene-butadiene rubber, solution styrene-butadiene rubber,
isoprene-butadiene rubber, polyisoprene rubber, isobutylene-based elastomers,

halogenated isobutylene-based elastomers, and mixtures thereof.

13. The method of Claim 11, wherein the temperature sensitive elastomer

comprises an isobutylene-based elastomer.

14.  The method of Claim 13, wherein the isobutylene-based elastomer is a

halogenated elastomer.

15. The method of Claim 11, wherein the dried elastomer crumb comprises less

than or equal to 0.5 wt% water based on the weight of the dried elastomer.
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crunb per hour. 12. The nethod of Claim 11, wherein the tenperature
sensitive elastoner is selected from styrene-butadi ene rubber, sol ution

st yrene- but adi ene rubber, isoprene-butadi ene rubber, polyisoprene rubber,

i sobut yl ene-based el ast omers, hal ogenated i sobutyl ene-based el astonmers, and
m xtures thereof 13. The nethod of Caim1l, wherein the tenperature
sensitive ebast PHEmMeAISTISeEn AN Whabiutthé afeehddas eshableastt modiicing 4t leddre

met hod of Claim 13, wherein the isobutyl ene-based el astoner is a

hal ogenat ed el as? étsof diigd elasiemgpeHBd 1SF hettai m 11, wherein the dried

el astonmer crunb conprises less than or equal to 0.5 wt % water based on the
wei ght of the dried elastoner. 16. The nethod of Caim1ll, wherein the

met hod i s tapabllee efetlpidadu@hing 1 &t whereiatthd 2rytiigndevide dmieteeh asmpmasionr unb
per hour. 17. The nethod of Caim11, erejn the drying device canprises a
conpr essi on zon&tEn#laAn iIHEt 8a% &S PECIh {Ee 1% CPRPESHR. B‘ﬁﬂféggidﬁﬁggone of
the drying deviggicsl8. The nethod of Claim1l, wherein the elastonmer crunb
is not exposed to tenperatures greater than 150 C while in the first

dewat eri ng device or the second dewatering device.

18. The method of Claim 11, wherein the elastomer crumb is not exposed to
temperatures greater than 150 °C while in the first dewatering device or the

second dewatering device.
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