POLYMERI ZATI ON QUENCH METHOD AND SYSTEM FI ELD OF

I NVENTI ON [ 0001] The invention relates to a nethod and
wayasamedD quench and transfer a pol ymer sl urrRCT/US2008052075

pol yneri zation reactor to a flash tank to m nim ze

pl uggi ng of the transfer |ine. BACKGROUND [ 0002]

I ndustry has generally acceptled wi despread use of a

slurry polynerization process to produce butyl rubber

ina dil ' [ t he
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any conononers uses nethyl chloride at | ow

tenperatures, generally lower than -900C, as a dil uent

for a reaction m xture. Methyl chloride is used for a
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separation fromthe pol yner and unreacted nononers.
[ 0DEBine®d etrarisélr lineact ors typically used to make
butyl rubber slurries are well m xed vessels of
greater than 10 to 30 liters in volume with a high

CIBAUKGROUNDat e provi ded by punp inpellers. The

pol ymerization and the punps both generate heat, which
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cold. The slurries are circul ated through heat
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pol ymeri zation and renove the diluent. [0004] The
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can accommpdate the thermal expansion between '
chpintsedo perypive réspettivehy ., rleac tampetataico polymebaitim) aahdtipctive
flash .t at_ s _general | erated at a relatively
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t p@00di | uent Qomrh@ciahecab@ird typitafl9iu’ded @ make butyl rubber slurries

are well mixed vessels of greater than 10 to 30 liters in volume with a high
circulation rate provided by pump impellers. The polymerization and the pumps
both generate heat, which is removed by heat exchangers to keep the slurries cold.
The slurries are circulated through heat exchanger tubes. The product slurry is
generally transferred from the butyl reactor to a quench drum or tank where it is
mixed with a quench fluid, usually steam and/or hot water, to terminate any
further polymerization and remove the diluent.

[0004] The polymer usually has a lower density than the diluent, and a
reactor overflow line is used to transfer the polymer slurry from the reactor. The
overflow transfer line is typically in the shape of an inverted U which can
accommodate the thermal expansion between the chilled polymerization reactor

(-90°C or below) and a flash tank that is generally operated at a relatively warmer



water, e.g. from+40 to 1000C. A schematic

illustration of a prior art transfer |line 2 connecting
W@ 2®B006wy2 pol yneri zation reactor 4 and a fl ashP@EOK20688/052075

can be seen in Fig. 1. The transfer line 2 typically

term nates at a quench nozzle 7 wherein it is m xed

wi th steam and/or hot water &-which can be w t hdrawn

and punped fromthe | ower end of the flash tank 6.
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monomers in hydrofluorocarbon (HFC) diluents, such as tetrafluoroecthane, has
been disclosed. The utilization of HFC’s in diluents or blends of diluents has
created new polymerization systems that reduce particle agglomeration, and also
can climinate or reduce the amount of chlorinated hydrocarbons such as methyl
chloride in polymerization systems. Such new polymerization systems reduce
particle agglomeration and fouling in the reactor without having to compromise
process parameters, conditions, or components and/or without sacrificing
productivity/throughput and/or the ability to produce high molecular weight

polymers. HFC’s are chemicals that are currently used as environmentally

friendly refrigerants because they have a very low (even zero) ozone depletion



pol yners. HFC s are chem cals that are currently used

as environnentally friendly refrigerants because they
Wh2008/180692ry | ow (even zero) ozone depl et i onpoRE€HUB2NS/052075

and also typically have low flammability particularly

as conpared to hydrocarbons and chl ori nated

hydr ocar bons. [0007] Sonme pol3yneri zation nedi a,

processes, reactors and systens that can enploy HFC s
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conpl i ate att oper ators are
up@Deot ake i ft or e&umatt@i thay, tegardtisy @f tthe d}ﬂﬂﬂbhﬁﬂ‘d transfer line
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unsatisfied need in the art for inproved transfer |ine
sjas& bown fnthcpwiitgpds th@rsubuset of irthilyting lor rediagngimg taesfer line

e UGS B R S L ety or e
Oﬁﬁdlﬂd‘rﬁrbﬁﬁ ok @Jelﬂ]ggtd’rﬁphcated atternpts which operators are willing to
undertake in order to try to solve the problem, involves the use of a twin screw
extruder in the transfer line as disclosed in U.S. Patent Pub. No. US2005187366.
[0010] There is clearly a long-felt and unsatisfied need in the art for
improved transfer line systems and methods for use with butyl reactors and similar
processes, that are simple in design and operation, and effectively avoid the

frequent occurrence of plugging.

SUMMARY OF THE INVENTION

[0011] According to the present invention, the slurry from the reactor is

transferred into a quench chamber via an adiabatic flow passage. The slurry is



SUMVARY OF THE | NVENTI ON [ 0011] According to the
present invention, the slurry fromthe reactor is

W@ e@ps6m®r2 ed i nto a quench chanber via an adi ab@r/U82008/052075
fl ow passage. The slurry isthermally isolated from any
quench fluid, and can al so be isolated from heat
conduction fromthe wall of #he quench chanber at the
| ocation of entry of the transfer |line. For exanple,
the transfer |in n be i\nsulated. A further
b Tifhed 0, R0 R P P ¥ ated from heat
doyadt@tion fiegn theowall be thé- glvape dhhmbarsdtahe lddagon Whicaly of the
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a polynerization reactor. The method can include
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Ihne ferm'tnati.ng into a quench chanber, and passing
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or[omforrbi nad b adpaer, erf inbitRMgioRdePneibtiod 1 thddSfer a slurry
transter line and through a conduit extension through

afrogpariohgnérizationasactast Tiremgthedctancinelitde discbarging the slurry
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cdnavgh a expdiisinghe frapier e 3 throngh atgeadyig exensien Hirgugh an
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P B s SRTARCLERp chblfer B RO ERORTEL WAt e, The
t heetlgpde caoh irchalebar iningloingrotlaction ef g. quenél dbind t@nkthe Tuench
outlet fromthe transfer |ine can be at di stal end
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Wil drmallPR4BLnE headn8IP O AEM frohBe Hh@WhPARIAGECh fluid.
through the conduit is trapless. A velocity of the
sl@MBY in t he ag embodimangnthbenethodhrai methdeolrexoged maxture of

termnal flotatian velocity of | yer. particles i
¢ Fis te py et PRiCRR R s BRI in8 dupnl sy afjsh tank
Paht iottiesfréid thotrapgdttl like ofn Bslbes distad chd@f\WRd borRuittdkEension,
fl ow passage. In
axially spaced away from the wall.
[0014] In an embodiment, the flow passage through the conduit is trapless.
A velocity of the slurry in the conduit can be maintained to exceed a terminal
flotation velocity of polymer particles in the slurry, and in another embodiment,
such that the particles do not settle or adhere to the wall of the flow passage. In
one embodiment, the slurry velocity is maintained at or above 0.91 m/s (3 ft/s).
[0015] In one embodiment, the first quench fluid introduction can include
establishing a tangential swirl flow pattern of the quench fluid at a cylindrical

surface of the quench chamber between the wall and the outlet of the conduit

extension.



one enbodi nent, the slurry velocity is maintained at
or above 0.91 ms (3 ft/s). [0015] In one enbodi nent,
w0 b@sfldeesr quench fluid i ntroduction can i ncl uBEI/US2008/052075
establishing a tangential swirl flow pattern of the
quench fluid at a cylindrical surface of the quench
chanber between the wall and-5the outlet of the conduit
extension [0016] In enbodiments, the nethod can
e houe e%n Ia%nen%] dfﬁ' t %ﬁ]lt 8”5’ an 1nc1udeah8us%¥ ‘r’[‘he conduit
tube sposrng i Asul’at Fon 19" an "annu U
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Further the conduit can be stabilized in the outer
thsecongui extgnsipn and thepter tabes Fyser. e qomeuis s e stabitiged in
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exte sror #0017 In_an Eggodlnent t he net hod can
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degrees fromhorizontal, e.g. to drain into the quench
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line. Further, the nethod can include mai ntai ning a
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e cond et ween € reactor an
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conduit can be forned at | ar ge radij us,

ofopzapfal rﬁr(aaﬁg@pmgtlcpq )theéeofn%elg a[lglqg_fg]of |the &ﬁndult betgveen the
t., of | |

CTORGUTAI Sl PRLCS, orgbaaLEah aglun eokad o v
i $ahetliaoa largd rediset avaeadithef Q:@h dufabowrddftt dremsreact or

secon |soI ti.on val.ve be en the canduit. and
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| SOARL f@‘f‘m\éﬁité&ﬁngélﬂy bR s b 2ARSEdo IRES VR B&%e&?ﬂfé%hdult and
and the conduit extension. |If desired, the nethod can

i el tedetor et od IS¢q®gd ascdetmn velve Mt@@nr ‘él@ecplnémlt emnidnthe kymench
con I, sol at.l o

[ BB AT AT Bt e RAETROEBE B TantPliiveen

ditsec Badd@itngnd RBe conduit extension. If desired, the method can include
installing a service flange receptacle in the conduit between the first and second
isolation valves.
[0019] In another embodiment, the method can include discharging the
slurry into a lateral section of the quench chamber terminating at the wall, and
passing the slurry and quench fluid from the lateral section through an upright
riser section in communication with a tank. In a preferred embodiment, the lateral
section is sloped downwardly within 5 degrees of horizontal to drain into the riser
section. The slurry discharge in the lateral section can have a trajectory into the
riser section to inhibit slurry impingement on surfaces of the lateral section. In

one embodiment, there is a second quench fluid introduction into the quench



slurry into a lateral section of the quench chanber
termnating at the wall, and passing the slurry and
w@e®sained? ui d fromthe [ateral section throughP@rUS2008/052075
upright riser section in communication with a tank. In
a preferred enbodi nent, the [ateral section is sl oped
downwardly within 5 degrees @t horizontal to drain
into the riser section. The slurry discharge in the
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passageand anmkcirsalnardiet baplees she aratiuadd aedcendaineksédsion and
extension through an opening in a wall of the quench
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the condui't extensto e opening to t outl et.
| axially dispastdbetvicenaine opeintrigah tiguenlt ind thaiodtletrdfehe wamsfer line.

in e a tangential. swirl nozzle axially disposed .
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can house the conduit extension, and insulation can be
ditspagedtube dikc aondiitisnd devwsrer the capheupaxidx Aesupport in the

and the, quter tube. The.,condujt and the outer tub an
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be spaced away from the wall. In other embodiments, the wall of the opening to
the quench chamber can include a blind flange, and the outer tube can extend
through the opening in the blind flange.

[0022] In various embodiments, a surface of the flow passage can be
polished, optionally including electropolishing, and the system can include
smooth bore transitions between adjacent sections of the flow passage. In one
embodiment, the conduit can be vertical, sloped upwardly, horizontal or a
combination thereof along its length. The conduit extension can be horizontal or

inclined downwardly into the quench chamber at an angle up to five degrees from



of the conduit extension, in one enbodi nent, e.g.

adj acent the outlet, which can be spaced away fromthe
wawdoB/10d6m2 ot her enbodi ments, the wall of the openUsZ0O$/a52075

t he quench chanber can include a blind flange, and the

outer tube can extend through the opening in the blind

flange. [0022] In various emyoedi ments, a surface of

the fl ow passage can be polished, optionally including
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pass d@ercadtor Aitta estbadiigutnion ahe Eweki the@dndiiand the quench

vertical , sloped upwardly, horizontal or a conbination

t Kearelsr. Bhovgond iso a@ﬂ@mfée Th: be divaescd beRyendhorrndat apd the

CPORER sk, LS ARG R bOB PR e gpnaui

Thetweys thenfirsttan dask sandi ind htitghevavdsi ¢.81atiasa @hdbf the ceaduitadjacent

b§%¥een t he conduit and the reactor and a second

i &1 5569 A ve bet ween the conduit and the quench

Chgu23er - The, GRCAMEAINEDL Aht Qe ManftRP chfadb $RISRa lateral

between the conduit and the conduit extension. A
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Alterpatively, the riser section can be inclined
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quench fluid into the quench chamber at an outlet of a flow passage through the
transfer line, wherein the flow passage comprises a trapless conduit and a conduit
extension through an opening in a wall of the quench chamber to the outlet, and a
thermal barrier between the wall and the conduit extension and extending along
the conduit extension from the opening to adjacent the outlet. In an embodiment,
the tank comprises a flash tank.
[0025] In an embodiment, the polymerization system can further include a
coaxial outer tube housing the conduit extension, insulation disposed in an
annulus between the conduit extension and the outer tube, a thermally resistant

support, which can be a ring, disposed in the annulus between the conduit and the

outer tube to space the conduit from the outer tube, and a seal between a distal end



| arger inside transverse dinmension than an outside

transverse di nension of the transfer line. The system
w@2008ad®® i ncl ude a first quench fluid inlet tRCT/US2008/052075

i ntroduce quench fluid into the quench chanber at an

outl et of a flow passage through the transfer I|ine,

wherein the fl ow passage comsri ses a trapl ess conduit

and a conduit extension through an opening in a wall
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f lcuxﬁhﬁie@fde&ﬁ donauit tmfelnzlcﬂt @ld a [s602R] fldngcanodpitic between the
enbodi ment of the polynerlzatlon system a surface of

tﬁ@nwtowdfsla%%eaa@ saltipevysei shed, e. g.
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61? i oh dl%ﬂglgt ﬁ%eﬁé?%%nfﬁreﬂws@&ﬁ%ﬁa tign thagateral
sédtlroﬁtanﬂ Rl @hi 9&11‘éﬁ|o\f EndPRENRSMRIL HE dé‘g?é@tﬂftveﬁf&gl t”ﬂf‘e system

reactor, a second isolation val ve between the condui t
anah tlse nmbma sccend gneichrfluidmetacosmmisingea fangenjrl swirl nozzle
tmeen th ¢an nduit and the second
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pol yneri zation system the quench chanber can include
a lateral section within 5 degrees of horizontal
t ORAWINGY at

[0028] Fig. 1 is a schematic illustration of a prior art U-tube overflow line
from a reactor to a flash tank.

[0029] Fig. 2 is a schematic illustration of a transfer system between a
slurry polymerization reactor and a quench chamber of a flash tank, according to
one embodiment of the invention.

[0030] Fig. 3 is a detailed cross-sectional illustration of the area of the

transfer system enclosed by line 3 in Fig. 2.



the wall, and an upright riser section for fluid

communi cation between the |ateral section and the tank
waeosite®mb2 or inclined within 50 degrees of verPCTEHBE2008/052075

The system can al so include a second quench fluid

inlet conprising a tangential swirl nozzle disposed

adj acent an upper end of the9riser section. DRAW NGS

[0028] Fig. 1 is a schematic illustration of a prior
ar tube gverflow line fr ctor . | as .
1001 | Qoo e Wi e RINR AR it Puft DRG0 vie

t Bagsé@ralsysthemmbet waen a slurry pol ymeri zation
reactor and a quench chamber of a flash tank,

at®324ii ng t E'ores srvHrseeiinabiilushationmitehe 5w quprhayid inlet
Fii@.r 8 t.al : s-gectional illustration of
tﬁgngg%§g$S%%g&?#gﬂgﬁggéiyéten1enclosed by line 3 in
Fi@33P. [ 003F]g. M . a 4rdss-sectonalsslusteationoatathe isk¢anslt quehclofluid

at .the blind flange 30 of . Fig. as seen along the
! ilIH%ts%éPfJthlg-%O@SSﬁTIg?ﬂlPﬁ% thg ljngs g_cﬁf oss-secti onal
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Fig. 3 as seen along the lines 5-5. [0033] Fig. 6 is a
c sgamgn shecarbaoeiathe ihhyert syatemomchased heliseé anBigg2ench

fluj.d. inlet _46.of Fig. 3.as .seen alon | ines 6-6. ..
o g PR o iR G AEeBuREPy BilEpore ViR icdoraing
| kd oifd drbddemefortiteiny@disger 50 seen in the area of the
transfer systemenclosed by line 7 in Fig. 2. [0035]

FilQP368 i s aFig ds& seehanptial illustragionreft 3 gangpr aystem between a
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S OB kG AR 9423, RISRAOTMIERL 1 M e
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reactor and _a quench chanber having an inclined riser
sé¥37bn 52, Fige g@rléianifhﬁ@a%% Sintptihpbditimesfer systgmdetween a
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of a“transter system between a slurry polynerization

r agtmital andsfar e heahdind éo amftha chibadimdnank ths hiowintign.a
hori zontal transfer line 54, according to another

enbodi ment of the invention. DETAI LED DESCRI PTI ON

DETAILED DESCRIPTION

[0038] The invention relates to a system and method to quench and
transport a slurry of polymer and diluent to a flash tank from a reactor which is
producing isoolefin polymers or copolymers such as butyl rubber,
polyisobutylene, etc.

[0039] For purposes of this invention and the claims thereto, the term
“reactor” is any container(s) in which a chemical reaction occurs. Commercial
reactors typically used to make these polymers can be well mixed vessels of
greater than 10 to 30 liters in volume with a high circulation rate provided by a
pump impeller. The polymerization and the pump can both generate heat and, in
order to keep the slurry cold, the reaction system can include heat exchangers. An
example of such a continuous flow stirred tank reactor ("CFSTR") is found in U.S.
Patent No. 5,417,930, incorporated by reference. In these reactors, slurry can

circulate through tubes of a heat exchanger. Cooling can be provided, for



[0038] The invention relates to a systemand nethod to

guench and transport a slurry of polyner and dil uent
W@ 2008/16d695h tank from a reactor which is produRCTyS2008/052075

i sool ef m pol yners or copol yners such as butyl rubber,

pol yi sobutyl ene, etc. [0039] For purposes of this

i nvention and the clains thet®to, the term"reactor"

is any container(s) in which a chem cal reaction
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material of relatively lower density can accumulate and inhibit, block or seal the

line to the passage of a relatively higher density, such as, for example, the top of a
return bend. “Trapless” as used in the specification and claims refers to a line or
section of line that is free of traps, and preferably is generally free of significant
downward hydraulic flow passages, ¢.g. a line or passage consisting essentially of
horizontal, vertical, and upwardly inclined sections or a combination thercof over
a given length or section of the line, more preferably a non-negatively sloped line.
A downward hydraulic flow passage in a line is significant for the purposes of this
invention when it has a total vertical height more than twice the radius of the line
where the line has a uniform circular cross section, or more than twice the

hydraulic radius in the case of a cross section other than circular.



and mxing the slurry fromthe reactor with a quench
medi um wusually water and/or steam wherein further
wiogirewpzati on i s term nated. For exanpl e, theCHUS20§052075
can | eave the reactor colder than -9Q0C and enter the
flash tank at 600C. [0043] "Trap" refers to a bend or
partitioned chanber in a linéldin which a material of
reIativer | ower density can accurul ate and i nhibit,
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the present invention includes a transfer lipe fr
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I ustration of a trans er system1 etmeen a
pdﬁynﬂmcmm@dmmnomabmdﬂmkﬁvand a flash tank 14, wherein
.S conveni rovided in th

t h‘f%%ﬁfe ngﬂ iﬁah?lg?%i?adﬁte&& °8Pd‘ttg§§|% Ps traplesy Pefvagn fhs reactor
0"1‘@ a%ﬂbtﬁg'(#%ﬁ‘&h ﬁf)zztlé"' @51 e hﬁ&her@rﬁ%cﬁﬁleﬁwﬁ%uﬂﬁ @Btive

be an overflow outlet, as is known in the art, and

uplepe.e Nvghisod siopeom bhalcvedlmecamt@ndmtrﬁ@m a trgpcwhich gugbsrally
16 %o.c&nqgit 20. The nozz 15. can clud " %ater bl
s 8RYPYACIE oOcaw L i ‘faéthm&}O ? |p1é%g%gect “1 a% '3 hEsE™Y
S@fitiaey 64 pernanently attached to the tank 14. The

base section 62 is sonetines referred to as a stubby
pilM7br st ubig. Redetorclopo-upasrosi-seeHeand eillyptiation ef dha Ansfer

O%ét&ﬁ la%f Fig. 2 showing the area where the conduit 20 connects to the quench
nozzle 15. The hydraulic flow passage from conduit 20 can ultimately terminate
at an outlet 24 in communication with the chamber 26 defined by the quench
nozzle 15. The conduit 20 can be connected to a conduit extension 28, which can
be separate or integral with conduit 20. A downstream isolation valve 38 and a
service flange receptacle 40 can conveniently be disposed in the transfer line
between the conduit extension 28 and conduit 20. The receptacle 40 can receive a
conventional service flange, also referred to in the art as a figure-cight blind or a
spectacle blind, which comprises a spacer element for normal operation connected

to a blind flange optionally with maintenance fluid entry taps, that can be



thereof. In the illustrated enbodi ment, conduit 20 can

connect to quench nozzle 15 as discussed in nore
wa@leaoaithoshel ow. [ 0046] I n an enbodi nent, condui PCROS29881052075

be trapl ess between the reactor 12 and the quench

nozzl e 15, and in another enbodi nent, w thout a

negati ve slope. Negative slep® in the conduit can tend

to forma trap, which is gener aI I y undesi r abl e because
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condui t exten5|on 28, which can be separate or
i RAYRMEM Wit h conduit 20. A downstreamisol ation val ve
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operation connected to a blind flawge optionalTy with

mbiondwihaxiersion & garebq hqusedpsan pwar tubasZbend ¢ Eyaaekingulation

rahftsraRcy R dhBs Rl iR S AR SRR AP b Pt 28
C@ﬁkﬁ thict oR6), tub& GRU tirimgh \@s Bnitddrvierdd] daftieri f THeahmudek can be

alternatively or additionally be provided for
mireyidsdayitle 2 4}§tala$qay3@h@hlchrfén (ORIt 20 Eorws@ by welding a

oggt{tf%ltllz"f)%rfota‘?%(gﬂﬁ@k AMYE fal &{dsgﬁlﬁg thétUt fe 33 Qﬁ% the conduit

exanp t Can used as a so vent
ckxtansio QSCoAdsuppoﬁ(hngr é@@hm rbe ldsmmsedtitn elie em;ullmmbetbveen the

oFOR BT A sy ATHER SR 2P S hE SPBIITCaRe SuEB AR 1 The
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flange at the end of e quench nozzle 15. Fig.
i sveldedraossentions entik d1$talu®ak 33.i dhe atipndreribg Bhctah Ipmfgl@bly be

o Bedh o s S L S B B B hatint e RS gqgaygtion.
| 8y@r as9forl dxathpdd, ipelytetrafluorocthylene (PTFE). The conduit extension 28

and/or lateral section 60 of the nozzle 15 can be horizontal or, if desired, inclined
slightly downwardly, for example, at an angle up to five degrees from horizontal,
to facilitate liquid drainage into the riser section 62.

[0049] Flow passage 29 can terminate at a distal end of the conduit
extension 28 in the lateral section 60 and/or adjacent an upper end of the riser 62.
In one embodiment, the termination, inside diameter and attitude of the conduit
extension 62 are designed so that a trajectory of the exiting slurry at design flow
rates and velocities falls into the riser 62 with minimal or no impingement on the
internal surfaces of the lateral section 60. Fig. 5 is a cross-sectional illustration of
a swirl nozzle 44, which can be a first water inlet adjacent the conduit extension

28. The wall of the nozzle 15, chamber 26, outer tube 32, insulation 34, conduit



34 (see Fig. 3) can be disposed in an annul us between
the conduit extension 28 and the outer tube 32,
wo o00siterg9an annul ar thermal barrier. The annul BGT/U820081€52075
provided with a distal seal 35, which can conveniently
be formed by welding a centrally perforated pipe cap
at the distal ends of the oult®r tube 32 and the
conduit extension 28. A support ring 36 can be
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. YTk pezrlssatt 40. 47 sip PF us ully hgatithe sugty, pweep away any

t

iR Bl Fhua, 36 dhnibiiang MY o KbEARE By in the
i qsedchtnooric 34, Stamdend/extoedsnsate @8, beasdd hi axwalpaa&a@eluench
29 can f.ormconcentric circles.as shown. Swi.rl. ng
2HagBrpriipeuGoRE phl a%%ﬁtqc% %ﬂvﬁaélai@%n% Yp |lveﬁ%t<ﬁee Fig.
respect to the |ocal dianmeter of the nozzle 15, and
thus inpart a helical flow pattern at the inner
si0Fdte of fThe mepsthe $Btem ﬂ%temalb@eﬁﬁwﬁnd6oﬁng materials

wever., if th zzle 15 s _a. sh

¢ PR el el PR B peBur? Sulief 4Rl Bp i Sndiiff cither in
f how egrehmnger 0 anc@oditabl fahO¥kifdiot BUtYl rédttoratucility. For
auxiliary or supplenmental quench |iquid can be
i aenrvsaueeal af opsw)e Fpepferglines the eqngyl 20e dhei aspgnbly at the blind

' IﬂlaHgfet 3 (fttﬁeolgte%{l sEetRRER" Qnd’\@fe ?{setj g%!:t%n 8@, la§ U/ell as any connecting

lines or fittings, can be pre-fabricated, along with any new support or access
structure that may be required. For example, a raised deck (not shown) may be
desired to allow personnel access at the elevation of the assembly of the blind
flange 30, and also to provide sufficient height to permit personnel access below
the raised deck. By beginning disconnection and removal of the old transfer
system components when the prefabricated replacement components are already
on hand, down time for the installation of the new components of the transfer

system 10 can thus be minimized.



can be at an upper end of the riser 62. The auxiliary

guench fluid inlet can include a tangential swrl
womowsheoeds to i nmpart a helical quench |iquid fPOWUS2008/052075

pattern along a surface of the riser 62. The swrl

nozzle can inhibit the particles fromfloating up and

aggl onerating. An additional-14-angential swirl nozzle

47 (see Fig. 2) can be disposed in the base section 64
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Zg&g}%ﬁ? %}%?E er % i’ﬂ{gﬁﬁ eglg'r?s‘é%‘géc?ﬁ%gg%fzt }11!?1 base sgctlon 64

S uth kied Ragh tdvek ]glhfbr pﬁ)ce@ﬁf@m theustenmngincaccess bel ow t he
rai sed deck. B b%%l nni ng di sconnection_and renpval of

Sid tr aﬁ@#%ra AT TR Coifeh 2P rad conduit extension
p§§gﬁﬁgﬁ1%t ?%]{éﬁ?rl aft6f W#olgﬁﬁ'@f%ﬁm& %Qnﬁkﬂa@‘aﬁ}lfag& in the

or the I"at1 on
cﬁamferelmts Bliic hllselahmranﬁﬁ]e rcoaghst exterdsforca® carhimsilbae 1sothermal

mn|m 0 tion e |d slurry can be
pﬁgél%r hlf R ot SRatD o3 then pondd Ao st Gt oxg the
' %Iﬁlahhﬁ SUBHC Bpahanhemidf !eﬁdttherégﬁ’l% Zlhere%étctlbptor"‘?ﬁlggmg
can supplied to the quench chanber 26 via the swr

néziditmally, tha @ondut 3¢ atnd/ or aspn@my e*telasnort A& ogh ther @hﬂled in one
e n t ont a

ﬁlhg% %ﬂl}e e;gaﬂﬁ 5’%’ r%lf}}gg gg%fuéllggliagt g?CI% 18? F}Fﬁ% Shown) Ninder

Sﬂ%ﬁﬁ@ﬂﬁlont Clnf‘oﬁétenﬁﬁdlrﬁdﬂb rste@at $HafShy BESthérhdahifg 6B EBnduit
nozzle to rel ease g (?%I onerates on surfaces and
IS avolde

i Afiapd/pr pendye extensmn 2

[0054] In another embodiment, when water vapor is present in the line
exiting the reactor 10, i.e. conduit 20 and conduit extension 28, it is possible that
the water (with or without a methyl chloride hydrate) will form ice, which can
cause blockage. In such event the end of the line can be maintained at a sufficient
temperature to prevent ice and/or hydrate formation.

[0055] As mentioned previously, in one embodiment the slurry velocity is
maintained at a velocity such that it can inhibit particles from settling or adhering
to the walls of the flow passage, for example, above the terminal flotation velocity
of the rubber particles in the slurry diluent. The terminal flotation velocity can be

readily determined by the skilled artisan as a function of the density differences



aggl onerates fromformng. The slurry aid can be added

directly to the quench water supply, or alternatively
w@eooadelicp: onal |y, the slurry aid can be added POI/Uk08/052075

flash tank and then punped to the quench nozzle with

water withdrawn fromthe bottomof the flash tank. The

guench fluid can wash away ahy pol yner i npingi ng on

the walls of the quench chanber 26 and effectively

I %Qtweeﬁ ﬁh%gpha(?ﬁclg ﬁné) Ihe elgtst e-gbz% gély %1 @a an\% 1ncq1%a‘%%rn of

drain rlser Section se sée tlon

I ﬂteoﬂb‘k}%aﬁéaz’gs h Thabstlidsthedes FoO (dsiyR@ei pdlyhias adaopolymers
manner. [0053] Cold, adiabatic ogeratlon of the
c BFrdiuped maﬁoﬁl‘é&ﬁé@ﬁoforeli@t hsnnhagnginycgledensity difference

28%@%2&% h&?ﬁgﬁ tc?%hg 3 @?Legs e a3 r}nétp§lle51ﬁ@1]1de or HEC, the

e I nsulation of
c camohinal vebotien i mnal@BIemﬁlaﬂ aoil lmA &8 ét/s'),swhlhh lcmmthus ibe used as a

r.l i. sat hey mal i on adj acent the d fl ange. .

651%%8‘“8%’&“ ‘a GHO @?tﬁ’étsl g‘]ﬁ %‘Se ﬁ’é‘tsn% ttg ‘i?u‘éﬁ‘trﬁo‘%me 18

”‘tcglhfaréeemplto"}l(feeﬂélc{esiréh 5 ﬁgrx'fe%dn?/n tRY c&Jréé?Sﬁcﬁlgg replacement
Addi t i onal the conduit 20 and/ o6r conduit extension

2 8ot Zi)ern@}ﬁnd:ddeedsmaﬂeo danstdyo diomexemplf.or nerianipl 2 nimy (about

M 12 R et EABHEP S Bl I 3E: 2o
ObbRfuitMAtb 1a0Bic the IBsi EQNMUH valbciBNa/ R traRRGUink.
extension 28 is avoided. [0054] I'n another enbodi nment,

whtliSohat er viedisionpls fspisesntthatn famleer| ifprdlitete tthaginhpition of
g R T S

mektopdior DR @ deeliednedighg Whidp HeaddNpréddinglyir@duat &insitions for

cause bl ockage. In such event the end of the |ine can
b QoR5diFCHP A PIARECH 08 §F95 sFainal Bapyetat GhaageD DEPEgi@gsmooth

| 66rc2fGk asgb)é% %ﬁnrﬁl%ﬁor?igrg}gged [eﬁge%51lnuﬁ% Wt a8 8F the slurry,

previ ousl I'n ‘one e rry veIOC|ty 'S
mad inthan ghd Saltfa(ES vé ttechldw psssepe 2handisd ooamenddinbtht conduit 20

partic]eg fromsett adh in o the I'ls of
t RECT ?rﬁﬁbﬁm@gé@@us ?%%tq%%éaﬁ% Ghogaelt mers arctmaly 3t least 60
f'cﬁlt(%élﬁ!? ehRedd ¥c15ﬁy éth@asf%)@ﬁr (aRAf Bifpl es in the
slurry diluent. The t'erm nal rotatlon vel ocity can be
r 371 y det Ergrihdthsiygtes hegrattidllyeidarsrtionsdnedusen SO that can be

f f. the d ff
oAPPIRE B PR Bl the REMERCE STTE Rl iRy solaton

argvanyg (seickighay.i eer efanifle WhewiRassagden vhive i®8thominal 76.2
i nstances for isobutylene polynmers and copol yners

pru(rheyt 3+ ind G gprduitis aemdral SA-Sanmyebrus 2ravi thg reducer 50
t Wﬁl %8&&%‘%'%3’2 ﬂ{nflfb??r% fam reducer. A nominal or standard reducer

might result in a steep transition that could result in transfer line plugging or
restriction. In an embodiment of the invention, the reducer 50 is provided with a
gradual conical transition angle 70, preferably not more than 15 degrees from
longitudinal, more preferably not more than 12 degrees, more preferably not more
than 8 degrees, and especially not more than 5 degrees.

[0058] Fig. 8 is a cross-sectional illustration of one embodiment of the
downstream isolation valve 38 (see Fig. 3), which can be the same as the upstream
isolation valve 18. The valve 38 can have a ball comprising a full bore 42, i.c. the

bore 42 is the same as the bore of the flow passage 29 in the conduit 20 and/or



bet ween the pol yner commerci al diluents such as net hyl

chloride or HFC, the termnal velocity is usually |ess
WO b@s/1®691 nfs (3 ft/s), which can thus be useRCHES208/052075

design criterion. In retrofit installations where the

exi sting U-tube overflowline is too |large to provide

the desired slurry velocity,16-he correspondi ng

repl acenent conduit 20 may need a snuller dianeter.

Far. anpl e, om.nal 76, 2 t, 3-0.0. u

i FSETR B ioper o et on T B ARG Ry s S e

2trafsfyr GO0 diweca0differcac Re@iodst hBy daiiimethes kdigdsyand transition

velocity.in the transfer |line. [0056] Additional . )

f dieeitaditonaturbulensre pnd Rolymerapiéachment §am hier ppimized in the

aggl ' hard or stick olynmer particles in
g%tﬂgﬁ({ﬁ% 9%‘?&0& y poly p

the ¢ and conduit extension 28 can i ncl ude:
ayisdl ng shar pndembtisdimeng polishige grdohugdrtitulandedtiopnBshing of

for flow directional changes or.crpss sectional flow.
aé@aﬁ%"ﬁ By B et 5“%%86{1@{’6 BPE M e gedeposition at
My N ZRGo RS SErRdees ERcEHRIKhRY Pahltiffest Bflled reverse
slurry, polishing the surfaces of the flow passage 29,

anlgcgoplaimg, Berdsell knowe etastrdchamiod poedse vty polashes a metal
radi.us .of at least .30 cm (about % ft%,lg?ret r ef rably I
at TS BOOY G LBBUPSDPIT JOUR 9T Sl dTqny it WpERigce: In
9Q1cefdpRRME, thef iptal (PO plecEii@ immetdel UBtd RBRrature controlled
gradual ly transitioned reducer 50 that can be enpl oyed

i hathrd glgcgehiapnd penngsted e thearngiiive tomningj (areded of AdC power
u am.j s N Fi . @X .
SREHLF 2B Rl 9 MRS BBl R ARl e
3rémovjedafiidin tthe ageded@hd wiosk PRt Nade Hladedrmhe@Rdiric current is
2-in,), the reducer 50 will conprise a 76.2 mm by 50.8
it Plisu dfen. et PRty anghdiepaedf thesdadedy GirrwerkPigeg are
I . . i) .
o SSAE MEVLR0 6 Rt LofBHLit PR ot
i aneamtafopplishhe Theduwoess 5ilsoi pagiveices dibd swrfabe af groaduasteels by

coni.cal transition angle 70,. prefe Yy ho re than .
1 SRR SBORNYR i HrdHA t%ﬁo?ee@'i-g’?élﬁ eﬁ“&ftﬂ?%;ﬁ}%t TR avith
t BRch? feledl@fte, B8P RS ShRRLEYMARIITRE: WARR B the passive

degrees, and especially not nore than 5 degrees.
[ Ggs8ihaFprgverss $teinkesg stogddrageastiogal il |l ustrati on of one

e [ ment of the downstream isolation valyve 3 e
PRI, Pl L5 B PR, of2F A Sl $86cen &
| SRS tiodfimdtalaMen ddctof BRd ¥ Juvth3RzeR v Aaeh danlkahdcording to an
con%rLS|ng a full bore 42, i.e. the ' '
embodiment of the invention wherein the nozzle 15 has a riser section 52 sloped at
40-50 degrees from vertical. The more gradual bend in the nozzle 15 between the
lateral and the riser 52 can provide a tangential flow pattern of the quench liquid
from the swirl nozzle 44 along the length of the nozzle 15, thereby eliminating the
need for a supplemental swirl nozzle.
[0061] Fig. 10 is a schematic illustration of a transfer system according to
another embodiment of the invention wherein a generally horizontal conduit 54 is
employed in the transfer line. In the embodiment illustrated in Fig. 10, the
overflow line can be essentially horizontal from the reactor, e.g. incurvate

optionally with a slightly negative slope for drainage. The transfer line can be

modified to accommodate thermal expansion, for example, the transfer line can



bore 42 is the sane as the bore of the flow passage 29

in the conduit 20 and/orconduit extension 28. This
WEe@saes2 a snoot h bore transition at the wal | BCOUS1008052075

transfer line between different sections. By

m ni m zing edges and transition discontinuities,

turbul ence and pol yner attachhent can be mnimzed in

the vicinity of the transition. [0059] In one

e d L i.shin i.n r I .

rﬁ)c? dregg%tllbgvﬁ ?Irllogt sﬁgwﬁ%@ﬂ% gwﬁlgts%aa%é/og éhecléonzzlbeesectlon 52. The
ehﬁﬁﬁ‘éﬂ Me tan furthicbidchypie! &ﬁlﬁfes%ﬁ%bﬂgﬁmonﬂﬂetdﬁ@mﬁﬂot di@fn the
at the electropollshed surfaces. Electropoli shing

safﬁ%%fﬁrr@fst ey do thefiash dank; dior exasmles they comdéllté%@mmclude an
vﬁ%h?&f‘e? QLR (R RE&SE). Rk %Qarﬁgﬂe SHESvi- s@%&ﬁ%xtmder

sur y renoving a m cr oscopi ¢ anp of materi
famdn tbdikawsolaia'e foeee.inl UJ.&| datenopdl. shiongUS200S 18I,  hereby

work piece is.inmersed in a tenperature controll ed
bHFﬂﬁg¥m¢$E@?Fﬂ%V?é“§ﬁﬁ connected to the positive
tegoznal  (angdeked af fHelQ 'ica%Hﬁ@ kot fUE@d&@Q@héﬁ’@s ASTM
termnal is attached to a cathode to

parctlicsls pgnd ethsy ddcuimants ¢ited renodere( fule lmlbor@ueé bg)refaraace to

tracted ectr.ic current ed. (ten, the

o L SRR oo GRG0 s el A’ P enE B8P HG v Stibaingo o ol
PieGicabes MOMiERklcdnbipdagordt RHeAhRCESS t 0 achi eve the
desired level of polish and to | ocalize areas of

pdA63h. The Wiksc diesillustdivsagabodimestst e they ifvgaiéorohave been
fﬂgﬁgﬁ &%ﬁﬂq)f%c%% rt)?gja gvﬂ ﬁ%ﬁ&@@ééa{@d’ﬁla{ ?%O%E E%‘E %ogﬁﬁcanons
exalmleeapphenc feeaidcdmbe edudidpinkteddsi thosd @Mﬁéd \M'Ilth;él‘laﬂt Svithout

t he passwe | ayer. that prevents stainless steel fraom

r derarivge froppdly seirig.and cepg of thefaysntiony | Aserdinglyn ibfis not
f t

R Ry S oF e S orB it R MR e gramples

t anérdeemhxbidhsresnt fafh theeein rbue mbthon thvhiethei claintse baiconkteued as

15 has a.ris ctlon EZ sIo d at 40-50 degrees from

VEPSTERASInEr Al (e Teatiyon ah RPICBRRLE RO oltHeViE SRECr s the present

beiwaesh tlﬁ@udhﬁﬁ &l at@Rd whilth P8 %egtt%aféﬁrhs F%E[@Nhféﬁts@hereof by

tangenti'al flow pattern of the quench liquid fromthe

sthase Sklﬂzctlllethdmm vhighttheinventgimpestainshe nozzl e 15,

thereby elimnating the need for a supplenental swrl

nozzle. [0061] Fig. 10 is a schematic illustration of

a transfer system according to anot her enbodi nent of

the invention wherein a generally horizontal conduit

54 is



enployed in the transfer line. In the enbodi nent

illustrated in Fig. 10, the overflow |line can be
we@s®eneiest | y hori zontal fromthe reactor, e.g.PCI/US2008/052075

i ncurvate optionally with a slightly negative sl ope

for drainage. The transfer line can be nodified to

accommodat e thermal expansi ebh§- for exanple, the

transfer line caninclude a bellows (not shown) in the

C%ﬂﬁﬂﬁﬁs§fL ﬁﬁﬁsthe nozzl e section 52. The transfer

| i'ne can further Thclude features and design

considerations to aid in the transfer of the slurry to

the flash tank. For. exanple, the condujt 54 can o

i Acl udé Bpthedhtrarsf@ing B @ [pe B IZatiRn TeaFeiMsPmPARINg:

U s Bnk e S T R RS B ICAR G HAR  Abind o o
i ncor por at eduétehehambgr; r ef erence. [0062] Al patents

and patent applicatiops, test procedures uch as ASTM
met hodgFeingndiot TFY dBeiAeily. CnEy hapsriier eefply o o
| ncor por at edoRYinhBELHRIEF PoldhCa CohBIE iRURE transfer line and
di sclosure is not inconsistent- with this invention and
for all jurilgdught b mesdiihexthngdn tuokeh acopguonatin enwils of the
permtted. [0063],Wile the jllustrative.enbodi ments

b the. | nveltTah bR cple b IR T RIS

parti culfast fnytodihdtiow df] (1u9ﬁcﬁlﬂdi@riﬁi00ﬂh€ qubdh MAhiRHSdjacent the
ot her nodifications will be apparent to and can be

readi | y madeomipitrdrégameioskand ed in the art without

departi FOn SPLT] f e jnventi

Accor d:t ng %”39 irlr%otlelnlzlgn ot C‘loh%hgﬂ é%ﬁgﬁlgtfpotnhtéﬁ]es g}ggea gf ﬂh? %emh
cl ai ms appefided hereto be linmted to the exanpl es and
descriptions set forth herein but rather that the

cl ains be construed as enconpassing all the features

of pat i eS| n ot

ot fan ol B b PPOERIGELURRIRR o AR GTRRC sturry and
t r eat edquashdtyud frainght gudnebrcbahbdyyintoraasek.skil 1 ed in the
art to which the invention pertains. WHAT | S CLAI MED

I'S: 1. A nethod of transferring slurry froma

Pl ymerinZ afctiia JreAfier whGefRhé BinR FomPHSGHANGh Mkt he.
slurry fromthe reactor to a transfer line term nating
into a quench chanber; passing the slurry

hqr i |l i nclined dl y, ti.cal l :

cdnbr nder itiad s SFhpERARRS! St MR RLR R Adispaend of
l'i ne ampg doRteivgttemicionduliyt spr¥dERSdyORorh fiowgn an

opening in a wall of the

5. The method of any one of claims 1-4 wherein the conduit is trapless.
6. The method of any one of claims 1-5 comprising maintaining a velocity of

the slurry in the conduit exceeding a terminal flotation velocity of polymer

particles in the slurry.

7. The method of any one of claims 1-6 comprising maintaining a velocity of

the slurry in the conduit of at least 0.91 m/s (3 ft/s).



guench chanber to an outlet fromthe transfer line; a
first introduction of quench fluid into the quench

W@ basherndj acent the conduit extension; and tPEr/Hs1008/052075
isolating the conduit extension fromthe wall and the
quench fluid. 2. The nmethod of claim1 conprising
draining a mxture of the sl-i9+y and quench fluid from
the quench chanber into a tank. 3. The nethod of claim
2 ,wherein t k _conpri ses..a flash nk, 4 he .
it noa 107 ol A i R oty [ ePurA s gul [enghy nuia
at a digtouctsidcshpridee coabiibhidg £Xdn@pstiawae iffw Pattern of the
spaced amaﬁ fromthe wall. 5. The nmethod of any one of
cl ai s Qaenehyfhad of g ayhadiich gwiface; of the gypradischagiberrjgtween the
met hod yQfl ABYNANRILEf b #hfedyiR. COMPY I STNg mai nt ai ning
a velocity of the slurry In the conduit exceeding a
termnal flotation velocity of polyner particles in

the slyrry. 7. The nethod_.of .an e of clains 1-6 .
camor i Bt etk ok i of alaga 18 dfrtBfrcCai g P the
condui tofuidxidRa inla Sdax®Ioutd tﬁBé,%d&lispmﬁghqﬁ%LP%%éloﬁl an

any one of clainms 1-7 ghereln the first quenc

i nt r odacnulenbatwepr the eendgtt exitdnisohiang the audergabrt.i al swirl
flow pattern of the quench fluid at a cylindrical
surface of the quench chanber between the wall and the

oup! et Tat rhdiBod HABREEY RirtRr cSmpritigg FRbLIBEhOihcadMdPMEn the
of clainms 1-8 further conpr|S|n%€hou5|ng t he conduit

ext ensEBisT fube avidoastpaprt dispesedtip Bie, ananlpsdi sposi ng
insulation in an annul us between the conduit extension
and the outer tube. 10. The method of claim9 further
compr i Thagnesioaluflclamn® wiheciaahdiipboit Roinpasadutaig. t ube
with a support disposed in the annulus. 11. The net hod
of claim 10 wherein the support conprises a ring. 12.

The et %e‘?ﬁ%a%faél% 9o QF 11 L nMh %J‘sépgﬁg %%glfﬂﬁ%%sea thermally

conprises a therm resistant nmateri
met hod resistamynataral.of cl ai ns 10- 12 further conprising
sealing a dista

13. The method of any one of claims 10-12 further comprising sealing a distal

end of the outer tube to an outer surface of the conduit extension.

14. The method of any one of claims 1-13 comprising inclining the conduit
extension downwardly into the quench chamber at an angle from zero to

five degrees from horizontal.

15. The method of any one of claims 1-14 comprising polishing a slurry flow

surface of the transfer line.

16. The method of any one of claims 1-15 comprising forming smooth bore

transitions between adjacent sections of the transfer line.

17. The method of any one of claims 1-16 comprising maintaining a slurry

flow orientation through the conduit vertical, inclined upwardly, horizontal



end of the outer tube to an outer surface of the

conduit extension. 14. The nethod of any one of clains
waz2m8/1ewapri sing i nclining the conduit extensiPEI/US2008/052075

downwardly into the quench chanber at an angle from

zero to five degrees fromhorizontal. 15. The nethod

of any one of clains 1-14 coedfrising polishing a

slurry flow surface of the transfer line. 16. The

met hod of any. f.cl-aj -15 ¢ risi,ng.for

oot n°poeEMP g fesel Uity &7 TRESrR 0L ppRishh By reactor

t he tr angfiercohdwieextdnkionThe nmet hod of any one of clains

1-16 conprising maintaining a slurry flow orientation

t hrough the conduit vertical, inclined upwardly,

hggi zo I ' [ her t :

(RS condai T hd SEARY RRE TIPS R} [FRI g foflling the

ext ensicomnluitl R nhiatametdeobly @losarpya divet Gblatibaivambvelbdtween the

further conprising isolating the. conduit far :
el nt GRAHEE e Sichy 48 shepnd IR JAINGAichec e sandu
the copguide AREH MembeAct or and a second isol ation

val ve between the conduit and the quench chanber. 19.

The net hod of claim 18 wherein the second i sol ation

valve s di spose etween.the conduit, and.the conduj.t
exPensioh IR Shel b RO nrT, R Bplesign RgREns diposed
conpri setkgeh et @dhbihin 8nBths RbNdiEextddbae receptacle in

the conduit between the first and second isol ation

val ves. 21. The nmethod of any one of clains 1 and 4-20

fypt he Q I i .S (o] I I nt .

| Ber arhE SRR PR B P, ity My 3 service
t he walflangeaRetepraslisiingtht h@ndliti ibeyvezn cthe Ui ind kebodd fissintion
the lateral section through an upright riser section

in co Feation with a tank. 22. The nethod of claim

2 1 conprising sloping the |ateral section downwardly
within 5 degrees of horizontal to drain into the riser
s@tt i offhe 2Bcthdeofremhodnofofcblaims 21 Jandr 422 wWindreei corbprésing

shurr ydgslcﬁa%gf%[ggﬁlel Qlu}’rgeinltoa taerla%leral section of the quench chamber
terminating at the wall, and passing the slurry and quench fluid from the

lateral section through an upright riser section in communication with a

tank.

22. The method of claim 21 comprising sloping the lateral section downwardly

within 5 degrees of horizontal to drain into the riser section.

23. The method of claim 21 or 22 wherein the slurry discharge in the lateral
section comprises a discharged slurry trajectory into the riser section to

inhibit slurry impingement on surfaces of the lateral section.

24, The method of any one of claims 21-23 further comprising a second
quench fluid introduction into the quench chamber comprising establishing
a tangential swirl flow pattern of the quench fluid at a cylindrical surface

adjacent an upper end of the riser section.



section conprises a discharged slurry trajectory into

the riser section to inhibit slurry inpingenent on
waenkaemws2 of the |ateral section. 24. The net hBCI/U8§20881§52075

one of clains 21-23 further conprising a second quench

fluid introduction into the quench chanber conprising

establishing a tangential swrd flow pattern of the

guench fluid at a cylindrical surface adjacent an

upper end of the riser section.25. A transfer system

having utility to transfer slurry froma

pabynmen gatsf@nsys@achdring aaipr foStraigfer ahfrty Somaal®BBMmerization

fluid inlet to introduce quench fluid into a quench

chanbeFCagorLoMBUSINg of a flow passage fromthe

reacto r r [ '

chanber 118" qUsHch Bukf AP Tolo 1 o WAEE P g B thamber

rel ativel y haageuntlétrndiadfow rassige feoen diameastoo throigina amansfer

out si de transverse dipensio f the transfer. |line,. and
further cha 18&%1?%18&1?% 9‘:‘6% éﬁ@iﬂ Clth e ‘F‘?Wﬁlﬁ%@i}g_@ltﬁ a tank
conpri ses a,hd 3R eSfelfRRAVIdre@NGhsRlc CRRLVi ke SXh&RKOhan an
t hrough an opening in a wall “of the quench chanber to

t he outl et ; ontsleatratsacrsal dibensiper ofb thamsranstehdingaland afwdther
t he conduit @xt%nsig4 and extendi ng al ong the conduit
ext ensi on fF ?ﬁ%ﬁzgghing to adj acent the outlet. 26.

The tr amsfed By Flodmpalsagd dbMpAsesWhaffildds tdoaddit a8l a conduit
quench fluid inlet conprises a tangential swirl nozzle

axi al | y di spyeisedomijraegnen ppeniesdyiveallesdt teasiuerch chamber to
bet ween t he i kn the wall and the outlet. 27.

The transfe99§§€?g%?%f claim 25 or 26 further

conpr i sitf@manbaettectd edpethb owadliang thid@ndoidditichsion and extending
extension, and insul atjon dispgsed in an annul us

bet ween t he2l98AdRA tondRit exisnYion HAm thaepdingio adiasent thgoutlet.
The transfer system of claim 27 wherein the conduit
extension and the outer tube are coaxial. 29. The

t 2&nsf dhe stysistem gybteal af mldim 86 @Berbur theefirst aquenctsiflugd anlet

Suppor L 1 Sposed LD NS annul s, Befveen L1 SRBAHL condui

extension between the opening in the wall and the outlet.

27. The transfer system of claim 25 or 26 further comprising an outer tube
housing the conduit extension, and insulation disposed in an annulus

between the conduit extension and the outer tube.

28. The transfer system of claim 27 wherein the conduit extension and the

outer tube are coaxial.
29. The transfer system of claim 27 or 28 further comprising a support
disposed in the annulus between the conduit and the outer tube to space the

conduit from the outer tube.

30. The transfer system of claim 29 wherein the support comprises a ring.



conduit fromthe outer tube. 30. The transfer system

of claim29 wherein the support conprises a ring.31.
wab@stie@masf er system of claim29 or 30 wher ei nPETIES2008/052075

support conprises a thermally resistant material. 32.

The transfer system of any one of clainms 27-31 further

conprising a seal between a-pl2stal end of the outer

tube and an outer surface of the conduit extension.

3 Th r.an r t em, of i.m.32, wherein the [ .
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one of tik@hiEredibtadBmakeibki N the outlet is axially

spaced away fromthe wall. 35. The transfer system of

any one of clainms 27-34 wherein the wall of the

OReni n [ L

{Pange. "o YRL RREF Dy ERPIREDCORRRY PSP R Bprsing o scal

t he oubetwebnhealigxlt @dds thévoteg hube had apenitarguifacd diethe conduit

blind fl ange. 37. The transfer system of any one of

cl ai ms %8088 wherei n the conduit extension is

hori zontal or inclined downwardly into the quench

chanber at an angle up to five degrees from

hdBi zodhakrangd: syFiem afrchainf By whersinghe sfal trayjasen the outlet.

claims 25-37 wherein a surface of the flow passage is

pol i shed. 39. The transfer system of any one of clains

25438 q@BRFdnSfeR GySBRObH afplofe tdfadlgintsl 2N83 BEkEIRNthe outlet is

adj acent sections of the flow passage. 40. The

t r ansf exialy spaspd avanfipmdhe vwotl. cl ai ns 25- 39 wherein the

conduit is vertical, sloped upwardly, horizontal or a

conmbi nation thereof along its length.41. The transfer

SgsSt enat tanyfeo BEstah ofladiy he 25-cAnmks LD7L3ve ivhe @i tHeSwald od the

first isolation valve between the conduit and the

r eact oPPEHEE ¥ Be guriehicBynbercomyiaes bt Eeh: t he

conduit and the quench chanber. 42. The transfer

systemof claim4 1 wherein the second isolation valve

i 86di sfibs ¢édnifet sysem ¢ffdaicoitdehé¢remrttie viner mbadxtiehds through the

ext ensi on.. 43. TE %hansfer systemof claim4 1 or 42
f ur t he PPEURHIY F En i ce fl ange

37. The transfer system of any one of claims 25-36 wherein the conduit
extension is horizontal or inclined downwardly into the quench chamber at

an angle up to five degrees from horizontal.

38. The transfer system of any one of claims 25-37 wherein a surface of the

flow passage is polished.

39.  The transfer system of any one of claims 25-38 comprising smooth bore

transitions between adjacent sections of the flow passage.

40. The transfer system of any one of claims 25-39 wherein the conduit is
vertical, sloped upwardly, horizontal or a combination thercof along its

length.



receptacle in the conduit between the first and second

i solation valves. 44. The transfer system of any one
wW@Roosheons 25-43 wherein the quench chanber fuP€ES2008/052075

conprises a lateral section termnating at the wal

and an upright riser section for fluid comrunication

between the |lateral section-2hd the tank. 45. The

transfer systemof claim44 wherein the |atera

section,is. Wdhin re horizontal -.and the. .

Py Tkl uch HFHRESR, B ot 2000 Mo tokifBsing g i

t r ansf &olBipa tvactetwdanl the 4dndilixedndi the tdaetor ah@aakcond isolation

section is within 5 degrees of horizontal and the

ri ser elvebghvers theropdweandbewesirhshd@leees and 50

degrees of vertical. 47. The transfer system of any

one of clains 44-46 further conprising a second guench

f B2l d Tht aetansfenpystsmngl alatrariewhéem@in gwi sdcomdzstllgion valve is

di sposed adj acent upper end of the riser section.

28, A EPGIETRRER AR %ff})@t% Apd ﬂf@rﬁeflé%lr RGNS | ur ry

pol yneri zation reactor with one or nore feed lines to

supply nmononer, catalyst and diluent to the reactor; a

qédénch Tohambsler syotam rf slaum Ay of dérfutther qosaeisorg akdarhice flange

h fluid .a.tank.i. I cat ith.the. h
Chanborssbiefls fy-Rpaaul af SFh B Rl otian iicdae o

bet ween the reactor and the guench chanber, wherein
t he quench chanber has a relatively larger inside
t HAnsvdhs dragisteemypiem Phany aencoaf siaes 135k weiesan the quench

di nensi tr £ L ne; ] . flui
nrer Foumar SRR bR sefibd FRu B BERC e WHPand an
chanmbegpdghtaiscoyédioh fof flaid tommpassagebéthcou e aheal section
transfer |ine; wherein the fl ow passage conprises a
trapl ed8d Byt and a conduit extension through an
opening in a wall of the quench chanber to the outlet;
and a thermal barrier between the wall and the conduit
edbensilan tensfeexyeadiofgclaihoAd wheecioaheldattrabxe@ai isnwithin 5

fromthe opening to adjacent the outlet. .
egregs or}J ho%zontal arfd tﬁe rr}ser sectlonlils w?tinn 5 degrees of vertical.

46. The transfer system of claim 44 wherein the lateral section is within 5
degrees of horizontal and the riser section is inclined between 5 degrees

and 50 degrees of vertical.

47. The transfer system of any one of claims 44-46 further comprising a
second quench fluid inlet comprising a tangential swirl nozzle disposed

adjacent an upper end of the riser section.

48. A polymerization system, comprising:
a slurry polymerization reactor with one or more feed lines to supply
monomer, catalyst and diluent to the reactor;
a quench chamber to mix slurry from the reactor with quench fluid;

a tank in communication with the quench chamber;



49. The pol ynerization systemof claim48 wherein the

tank conprises a flash tank. 50. The pol ynerization
wWey®Bameds claim48 further conprising a coaxiBCT/U82088/052075

tube housing the conduit extension, insulation

di sposed in an annul us between the conduit extension

and the outer tube, a thermal4y resistant support

di sposed in the annulus between the conduit and the

outer tube t thesconduit fromthe outer t ,

ano a 2o B RRRR M B ROMhoh B 5RR PR i ag ne

an outer sughawré dfanithe ebadih theeyt@nhi chanddi aaent rdiftdely

outlet. 51. The polynerization, system of claim50

wher ei n t helaggn dsides tgnsvarsey dignsason  Higly 21 rGHgifh dransverse

wall. 52. T £l ' systemof claim5 1

wher ei n theaggﬁﬁk%gﬁ? %@%%gﬂﬂﬁ%’to t he quench chanber

conpr i adsstajubhd¢hniuifl idetge .intb@lucd heenpbIfuidmite ticiqgnanch chamber

systemof claimb5b ehein t he quter ftube ?xtends

t hrough t heabi}’e‘?ﬂtt’z?ég?% PHPPER rwgélﬁé%.tre&% Crifs:

pol ynerjpeatd Qe M%) $Ms@bc @BMpASE ftrdpll@L Bnddt 23d a conduit

wherein the conduit extension is horizontal or

i nclined dowxwasioh yhrpwghoan hpergue nch velhlaofibe qaenchnchamber to

angle up to.five degrees from horizontal. 55. The

polynerizatp5h1§§g€gﬁ1of any one of clains 48-54

wher ei B tigerfidl b6 Wwbdietht oy dpa siso@din® cRehdish 8l oxdénding

The pol yneri zati on system of any one of clains 48-55

conpri si ng &lepethe wodeit extanyon fromshy epaeemitozdjagertrthe outlet.

sections of the flow passage. 57. The pol yneri zati on

system of any one of clains 48-56 wherein the conduit

I g9ver tThe pblynsdrapish sipwat of ainh o8 ivheriradhe @inkacomprises a flash

conbi nation thereof along its Iength. 58. The

ponneFW%ation system of any one of clains 48-57

further conprising a first isolation valve between the

conduit and the reactor, a second isolation valve

bébweeiht pelyoondatidn systtnt beclemmdyiftrtiextcompiising aamdxial outer

service flﬁgge rﬁfegt%Fle bet ween t he. conduit ~and the

the Con

second %o 8n uit extension, insulation disposed 1 an annulus
between the conduit extension and the outer tube, a thermally resistant
support disposed in the annulus between the conduit and the outer tube to
space the conduit from the outer tube, and a seal between a distal end of

the outer tube and an outer surface of the conduit extension adjacent the

outlet.

51. The polymerization system of claim 50 wherein the outlet is axially spaced

away from the wall.

52. The polymerization system of claim 51 wherein the wall of the opening to

the quench chamber comprises a blind flange.

53. The polymerization system of claim 52 wherein the outer tube extends

through the opening in the blind flange.



val ve. 59. The pol ynerization system of any one of

cl ai ns 25-43 wherein the quench chanber further
w@eeopnises a | ateral section within 5 degrees BET/US2008/052075

horizontal termnating at the wall, and an upri ght

riser section for fluid conmunication between the

| ateral section and the tank2sertical or inclined

wi thin 50 degrees of verti cal 60 The pol yneri zati on

%%It SmIIﬁF 2P y%lerlll]zast?on s&éttepneéf any ol F lagx\}\% 4} 8¢ 0’1‘1%{@%&16 tonduit
di spos eﬂteﬂﬁb@ﬁﬁf&lzaﬁtaWﬁﬁéllrf%ﬁdio%wlahﬂy firit6 e GRAEN Ehmber at

an angle up to five degrees from horizontal.

55. The polymerization system of any one of claims 48-54 wherein a surface

of the flow passage is polished.

56. The polymerization system of any one of claims 48-55 comprising smooth

bore transitions between adjacent sections of the flow passage.

57. The polymerization system of any one of claims 48-56 wherein the conduit
is vertical, sloped upwardly, horizontal or a combination thereof along its

length.

58. The polymerization system of any one of claims 48-57 further comprising
a first isolation valve between the conduit and the reactor, a second
isolation valve between the conduit and the conduit extension, and a
service flange receptacle between the conduit and the second isolation

valve.

59. The polymerization system of any one of claims 25-43 wherein the quench
chamber further comprises a lateral section within 5 degrees of horizontal
terminating at the wall, and an upright riser section for fluid
communication between the lateral section and the tank vertical or inclined

within 50 degrees of vertical.

60. The polymerization system of claim 59 further comprising a second
quench fluid inlet comprising a tangential swirl nozzle disposed adjacent

an upper end of the riser section.



