POLYMERI ZATI ON QUENCH METHOD AND SYSTEM FI ELD OF | NVENTI ON 100011The
invention relates to a nethod and systemto quench and transfer a pol yner
slurry froma polynerization reactor to a flash tank to m nim ze pluggi ng
of the transfer |ine. BACKGROUND [ 0002] I ndustry has generally accepted

w despread use of a slurry polynerization process to produce butyl rubber
in a diluent, commonly nethyl chloride. Typically, the polynerization of

i sool efins such as isobutylene with any conononmers uses methyl chloride at
| ow t enper at W88 48HNEral [y | ower than -90C, as a di | ueRETPE08P52083ct i on

m xture. Methyl chloride is used for a variety of reasons, including that
it dissolves nononers and al um num chl ori de catal yst but not polyner
product. Methyl chloride also has suitabﬂé freezing and boiling points to
permt, respectively, |low tenperature polynerization and effective
separation fromthe p%?&ﬁﬁpﬂgﬁéﬂﬂﬁP@%EE@§¥H¥ﬁ8ﬁ5¥%Ab@ﬁﬁﬁ§@@ﬂnnercia
reactors typically used to nake butyl rubber slurries are well m xed
vessels of greater than 10 to 30 liters in volume with a high circulation
rate provided by punp inpellers. The polynerization and the punps both
generate heat, whigchoBsINVGRMeN by heat exchangers to keep the slurries
cold. The slurries are circulated through heat exchanger tubes. The product
slurry is gener gopy trangheripedidy aRtshe Puhdthod 8RCEHRInt & Juddienad drum or
tank where it is m xed with a quench fluid, usually steam and/or hot water,
to terninate an{fePth & RRYMFOIYHEFIY A PoloHCTEAAP Y SR & ¢ fiesh fnk (RWNIMZO004] The
pol ymer usual | yphasin@of teehs@ensi ty than the diluent, and a reactor
overflow line is used to transfer the polymer slurry fromthe reactor. The
overflow transfer line is typically in the shape of an inverted U which can
accomodat e t hephloswa@busppansi on between the chill ed pol ynerization
reactor (-90C or below) and a flash tank that is generally operated at a
rel atively war ngnozj Industry has generally accepted widespread use of a slurry

polymerization process to produce butyl rubber in a diluent, commonly methyl
chloride. Typically, the polymcrization of isoolcfins such as isobutylene with any
comonomers uses methyl chloride at low temperatures, generally lower than
-90°C, as a diluent for a reaction mixture. Methyl chloride is used for a variety of
reasons, including that it dissolves monomers and aluminum chloride catalyst but
not polymer product. Methyl chloride also has suitable freezing and boiling
points to permit, respectively, low temperature polymerization and effective
scparation from the polymer and unrcacted monomers.

[0003] Commercial reactors typically used to 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



-2- tenperature ranging fromthe boiling point of the diluent up to the

boiling point of water, e.g. from+40 to 100C. A schematic illustration of
a prior art transfer line 2 connecting a slurry polynerization reactor 4
and a flash tank 6 can be seen in Fig. |I. The transfer line 2 typically

term nates at a quench nozzle 7 wherein it is mxed with steam and/ or hot
wat er 8 which can be withdrawn and punped fromthe | ower end of the flash
tank 6. [0005] Reactor overflow transfer |lines have a tendency to plug
during pol yme?O pPEYIE%i on cycl es when using net hyl chIoPFHBS%WWEﬁ’T. I'n

met hyl chloride diluent, the polyner particles tend to contain dissol ved

di luent and can be soft with a tendency for particles to stick together and
to reactor surfaces, i.e. the particles are "sticky" and thought to cause
transfer line pluggi ng by aggl oneration of partjcles and adhesion_to the
surfaces in theteﬂfﬂ*%&lﬁ%ﬁwéﬁl%\g‘?mw&%%|r>9mwf5 HyP (CHF 8Pt BRPURr %fent , the
transfer |ine cagpche guhthyagad 10BN RhshRieMulGatRh 3L pG® adladteriSie t hought
to evaporate a thin filmof nethyl chloride on the internal surfaces of the
line and/or to é¢pwIcciighie YR atiqusipar Hetd ¢ Atk fnp &raef OF 650 IE| abor at e
st eam spar gi ng Fignes TRNGaBRAARNS 8l RalGPleBift 0N a JUSHR ABzAOhGHAWY |

i ncludi ng steam jacketing of the transfer |ine, have been devised for

unpl uggi ng or pFEE AR GG AY vrer Shwhich eandrayithdiapaand prapgs i can of t en
be rel eased i n thisvdreiEthamdn phessured out of the transfer line, due to
the soft nature of the rubber particles when using nethyl chloride.

[0006] More recefOP3] t he ReeAlsymariiloat rynichAiness byt fcadfach il PHEHBF "Bononer s

i n hydrof | uorocgsihas plfietiofli dyteNtwdhen SHBR @&hf etk URReR! haneweuids been

di scl osed. The utiljzation of HFC s in diJuents or blends of diluents has
creat ed new pol §HYFGCARPGRPOIRS R HE: tepdig Geraip dstal vl dilagigruhfgh 8t i on, and
al so can el i m najfew e a faadsee fdr Pertiala®isnticiofogehdrand Rakedorydiegachgns such as
met hyl chloride in polyneri;agbgngigstens. Such new pol ynerj zation systens
reduce particl ePAUYPGHErtiYoANGRAbIRIP I PR e aS PlageRelY dRRPAGHIOhavi ng to
conproni se pr ocesparfaésasmt fhSsionCANGE tsh@Ss 0 FheCRINPRNERS. S TapId4IBT with t hout

sacrificing productivity/throughput and/or the ability to produce high
nol ecul ar meigh?a§819W§¥éfﬂﬁﬁé geéﬁﬁséﬁgﬁ?éﬁ1 © UARIPeES? &SiRE A SRMIPE used as

envi ;onn‘ent aljl yﬁnfi&t@cendiiMBtsethédggetoaeslta@oxb@gaau?@ il ey rhcarlq{;ft o&Lo\{iaé Ynlt@w (even
zero) ozone depletion _-3- tential, an SO ty C. ve | ow
flammability pam@rfeﬁﬁlgﬁcv ofo™e ditp Pty %@Xﬁ@d}lﬁkﬁr%ﬁ& e ﬁIPBI'yFIﬁét ed
hydr ocar bﬁns. 1&@&Zejsismeor@tecls;eamrsw%ﬁﬁgm}ﬁem1ddi @nddﬁi@@&ﬂiﬁft&n faasat glos i’:md
systens that can enpl.oy HFC s are disclosed in the follow ng .co nly
assi gned pat entgr’?gfqgr“é . W@ﬁb@%‘éﬁ;t%%@%@§%2&W%gg‘ﬁ§§g¥

unplugging or preventing plugging of the transfer lines. The plug can often be

released in this manner and pressured out of the transfer line, due to the soft nature
of the rubber particles when using methyl chloride.

[0006] More recently, the polymerization of isobutylene and other
monomers in hydrofluorocarbon (HFC) diluents, such as tetrafluoroethane, 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 eliminate 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



W2004067577; W2006011868; US2005101751; US2005107536; US2006079655;
US2006084770; US2006094847; 1J52006100398; and US2006111522. [0008] When
using an HFC, the transfer line also has a tendency to plug and, unlike

met hyl chloride slurries, can not be easily cleared with the application of
steam and pressure. This is surprising because the HFC slurry particles are
not as sticky as the nethyl chloride slurry particles, and the stickiness

of polymer particles is widely believed to be a major contributing_factor
to transfer IWR&EWIYUYGi ng. on"the other hand, the HFC sPOGFFYBAFIY Xl es are

hard and have a tendency to formvery hard plugs which cannot be renoved by
steam ng. 100091lt is estimated that, regardless of the diluent used,
transfer line plugging has been a significant source of down tine for butyl

reactors used in the industry for nore than half a century. Yet, very
little researchpﬁﬁﬁlahéﬁglagﬁﬁ%ﬁ‘i&ﬂﬁ%v%@g oy bﬂ&bﬁfﬂ&ﬁﬁ'ﬁv Fheyglidet of

i nhi biting or ehjdbdasohihdich@fsdterhyldioogbflsuggi ng events. One approach, that
denonstrat es boh@ %he difficultﬁvof.the robl em and the overlx§conplicated
attenpts whi ch 8P8flat or s S4Pe PAVIEIFGOR BetiagIPEesice FIF1Bs gt syls™e iiptt o sol ve
the problem inval weslof MEFQIS @reOdisotosti tIRCoBY X tootheRhlyl Bsichel pdansfer |ine
as disclosed in U S Patent , S20 7366, .1 0010] There |s clearly a
| ong-felt and ulSAfi°EYi ed ne@ggp%mgﬁgyartQ?é&“ﬁﬁ%ﬁ%%ed 8&§ﬂ§ﬁé?g¥%ne
systens and net haoodomrsuse wwioRodmot yesy eaaiszogsiantsisi mUspooprogsxrsses, that
are sinple in desi op | \nd ectively. ' _frequent
occurrence of pﬁ@é@%ﬂg£g§uwﬁﬁgw¢§kﬁﬁE I %%ﬁﬁ’-&gﬁgﬁﬂpﬁgg1yap ol at ed
from any quenchustagediisand can al so be isolated from heat conduction from
the wal | of theF@Hﬁ of the transfer

nch chanber. at hgg Io%at%qq.ofjentrx |

|ine. For exanp the t PANEAEPE P HECo LR TRBSGT LG R &8 2 RNAGFY foplus
i nprovenment canaddnedlikd enctiyect@dridaisidids odan @bt Helresiiglawana rdthl tegaphliciod he
U- shaped transfe{SJhpe phiqydgﬁjﬁiqaggs %he t&aeg%{?n1tgg. ransfer |ine
design of the pPi'SF sV PIOTHE SFURI RO HISE IhE RS B RAFUSS 85 1 ansf er
| i ne can effectawveicyy ay dictnahifl reelgtientiuiry phutielng endfthd stakiaéroflpoymepl uggi ng.
This result is surprising giVv nvé e.preval ence .of. t ractice of applying
external steam ?aétlcgvo'isdv @?lgrbéﬁ%v\? Q? [bgrfxspwg;'or |CP’ﬁ%‘9‘B‘|“%3§°‘ ot tﬁaé‘b%f i'Bf art.
1001211 n one aspegding.t e the\odrt ihemd, phoViFdedurey patitied atcohad amshaere @ sl urry

tendency to form very hard plugs which cannot be removed by steaming.

[0009] It is estimated that, regardless of the diluent used, transfer line

plugging has been a significant source of down time for butyl reactors used in the

industry for more than half a century. Yet, very little research and development

has been forthcoming on the subject of inhibiting or climinating transfer line

plugging events. One approach, that demonstrates both the difficulty of the

problem and the overly complicated attempts 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



froma polymerization reactor. The nmethod can include discharging the
slurry fromthe reactor to a transfer line termnating into a quench
chanber, and passing the slurry horizontally, inclined upwardly, vertically
or a conbination thereof through a conduit in the transfer |line and through
a conduit extension through an opening in a wall of the quench chanber to
an outlet fromthe transfer line. The nethod can include an initial

i ntroduction of a quench fluid into the quench chanber adjacent to

condui t exteﬁgpﬁwmuﬂagtep of the method can include the?ﬁt“$@mw?8Vétlng t he
conduit extension fromthe wall and the quench fluid. [0013]In an

enbodi nent, the nethod can include draining a mxture of the slurry and
guench fluid fromthe quench chanber into a tank, e.g. a flash tank. The
outlet fromthe tra can be gt a distal end of the conduit

ext ensi on, axi alfSms Bé%@ﬁﬁﬁ VIPPbWF?abﬂﬁﬂiW“ifﬁM§ﬁ]P%“ﬁ Kﬁﬁ%ﬁﬂ%ﬁﬁnt, t he
fLom/pagsage thk@ﬂ@hmﬁhﬁn@ﬂﬁguﬂlmhﬁehmmﬂieﬁﬁﬁmﬁmwﬁi??MRM(ﬁkn&ﬁef&kurry }n

t he conduit can maj. nt ai ned to ex rm na otatjon velocity o

ol yrar par t§ ol 48N e SPRgTIGHTE oSO THo b oHT A  SUEH Ehat ¢+ he
particles do nOﬁm@ﬁtrdhieﬁt ah iadthiene dimitdien vt d@/ffnvtah@lcfg Ifi@w tp@.EISsag%d I n one
enbodi nent, the sl veI : |nt |ne ve 91 m's (3
firey T Lo01s] Ao gt B i Boiaie Ren 10 Bt StubtTon can

i ncl ude est abl i shi MYe asd amgedaltabalc a&M/lor kraﬁlés@Waﬁ)ﬁetrtlaemamfeffécheelﬂuﬁﬁ@b fluid at

a cylindrical surface. of the 86? nber tmeeg the wall and . the outl et
of the conduit EXTERsIGenceOk! mf Bf PHEERBodPIERTL, 'S PHBIWE HEW ©8n i ncl ude

housi ng t he condtvilerexbétsipatitabfapglga) icakrnoludie@m tbubed oarthotle spB&irng
insulation in aﬂ aqnuLUﬁlbetmeen the conduit extension and the outer tube.
Further, the condUit®¢AN°BE st abilized in the outer tube, e.g. with a
support di sposehoil?] t he ambomd asgect, Theingengpo ptoviclana bethad 1d tkgis@nablarry made of a
thermal |y reS|s%ant er t ube, can be seal ed

to an outer surfade ngPﬂgm%lhﬁdg?'éﬂ%éﬂgg%ﬁ“mfﬁéT%]Iﬁmgﬁngﬁg% "Hént, the

met hod can i ncl Gde thaehdteritong tbdsgerdion tninating into a quench chamber, and passing
the slurry horizontally, inclined upwardly, vertically or a combination thereof
through a conduit in the transfer line and through a conduit extension through an
opening in a wall of the quench chamber to an outlet from the transfer line. The
method can include an initial introduction of a quench fluid into the quench
chamber adjacent to the conduit cxtension. A step of the method can include
thermally isolating the conduit extension from the wall and the quench fluid.
[0013] In an embodiment, the method can include draining a mixture of
the slurry and quench fluid from the quench chamber into a tank, e.g. a flash tank.
The outlet from the transfer line can be at a distal end of the conduit extension,
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.



extension downwardly into the quench chanber at an angle fromzero to five
degrees fromhorizontal, e.g. to drain into the quench chanber. In other
enbodi ments, the nmethod can include polishing a surface of the flow
passage, especially electropolishing, and/or form ng snooth bore
transitions between adjacent sections of the transfer line. Further, the
nmet hod can include maintaining a slurry flow orientation through the
conduit vertical,  inclined upwardly, horizontal or a combination thereof

al ong a | engtWO3M3EHE2conduit between the reactor and t BSTUBHEISHOTS
extension. Preferably, any turns in the conduit can be forned at a | arge
radius, i.e. a radius of 0.91 m (about 3:ft) or nore. [00181In an

enbodi ment of the method, a step can incfude i solating the conduit for

mai nt enance by Qsing a first isolation valve between the conduit and the
reactor and a si@c‘yﬁ]d isolhétq“%ﬁd’%?‘ﬁptx?’ethﬁe‘in%% ph&cgFRdisrina ¥ e §uench

g hanber . Ihn one capiai ﬁére mr)]axieﬂ b@tgﬁ@@@ REd Hisgsab imlmfau%i M_Qm@ﬁtﬂhhﬁeaedi/e%ﬂﬁsgd
etween the conduit and the co It extenslgn. sired, t net hod can
i ncl ude install ﬂﬁgw&g“étecf‘{ﬁli‘}%“ ?ﬁgéﬁb‘é‘“?‘”é‘é@p? 1&'&% ﬂ?CrF"flﬁlét %‘Bgaa‘iﬂgﬁﬁéﬂﬁeen t he
first and seconeheiohiet aibe,ap. Wwath\uesippdrish3iddrin anrahhgis. erdadppsanka bé he nmet hod

can include dischargjng the. slurry into a |ateral. secti of the quench
chanber term naflfl%@%é‘flq?ﬂéog\é%efmae\%de TOL AL & ey Ogﬂﬁ YGERCR f1 uid
from the | ater akarsegtdl@no bhb@ughrfar obhe cghifuit exts@fonsect i on i n conmuni cati on
wth a tank. In referred enbodi nent, the lateral section is sloped
downwardly wit hi@lg' degr &&&" 8%?1%’?‘?@’0%?&1?6%08 Gr é‘?cﬂudleﬁ?c g dhe PRt sect i on.
The slurry di schasg®nidowhherdlyainer ek meehi dambarnt Aawegla ffohajpeett®fyei nt o t he
riser section tq inhibit slurry inpingenent on surfaces of the | ateral
section. In onegeégr’:r‘f% TR ori “ﬁ%’r &8 & ‘%d‘lfﬁa‘ﬂﬁlﬂéf‘ﬂ? ‘feﬁla 9 i E]f °9¥lict i on

i nto the quenchemb&@imaamiencthibtancatiudnpgdlivoieg esudidel ghhagowa paangent i al
swirl flow pattern. the quench fluid_ at.a cylindrical surface adjacent an
cpper end of ¢ nevridl SEBrEATE. pedbo i, el Yok BerTr ARG P anct on.
there is provi detacanttse@iosd @rthestystfentidea\Funieruhé hkthyd @ndndudamairesinisg urry from
a polynerization reactor, f.or exapple 0 quench and transfer t slurry to
a flash tank ac%o‘“tlla‘fyné]%f\foopﬁgat%t Odlg@e%?:r‘%ﬂglﬂt al %’\9@’. 'ﬁ%@ed{ rug‘ﬁgtpg’r system
can include a fhargbntglu@nc borfiinktidn itidreif atoag iantetigid o€ ehequoehdhbdtivetndheé nt 0 a
guench chanber at an | et of a flow passage fromthe reactor through a
transfer |ine. rleﬁcetorqﬁngﬁé%c MR SEE N %Si%fa%g'cg i Sclgttp%ﬁor@f’?ﬁa%ﬁ? ank and
have a rel ati vefoymédan géargd maivg e tarradissved09¢ nd{ab@ngifonr ibk@an an out si de

transverse di rreglﬁ n of ihe trar&sfer nbo t he, system can

Lne. .In an enbodi nment
be further char rized b{! THY f“iw&%v"%%‘%é‘é?&lé’gc%h%? Ry 1H§hq§3 PY&BISES” condui t
and a conduit eoxndmnsfoomatnkumancg by alsiope firsn golatioravahel betwatn thheoigueénah chanber
to the outlet, %nqeaatotr ngcﬁ reriaslecg rirsci)lgtfonbea Ve\:ebeert] é[eple[hgv%‘(l)ld f%nagl tt e Conlgu”
ext ensi on and extending aloig the” CERdUTY extension 1 rom't he” 8p€hi ng to the
outlet. In an esdbodenrdnone carbodimetti, tk sgpuadisdlatidnuiableical et digasedibplecade a
tangential swir) nozzle axially.di sposed b en.the opening in the wall
and the outl et t(][)1? L ﬁ%ultt Cruéd;(l%s ef Ftlujfné”?tcmfoéloﬁt]t \ﬁ%ng% tﬁelﬁb%eglfoﬁe% ,1n§lﬁlde()uter t ube
can house the ciosdling a extienfimgr, re@pidele nsthk adbndon beawebehedirgpod egtond an
annul us bet weenis&mancvgg,gguit extensi on and the outer tube. The conduit and
the outer tube ¢an be coaxial. A support in the annul us between the conduit
and the outer tiWB¥can shaoethichembaindenitt thf momhadlhen owtlele disshegingdhe exanpl e,
t he support can r] e a.t - si st.ant erial. A
di stal end of t%‘g%o%%oe% Ehtgeﬁﬁggé:t%% Ogg]ges%ugpcéhdd}d%‘%%{l@c?lﬁ%{%{ng§ t?r?eggaél’ of the
condui t ext ensimnsing e cheryemd odenvkrituid &om. thatjtcad enttion Herowght dretprighi ch can
be spaced away f s J.n her dj < : e openi ng
to the quench c%%%éé?’g%%%@lta 89%nglaitaﬁ ' ﬁ%ﬁg@%&aenﬁ t‘a %@%E}%eg%te%dﬂbe can
ext end t hr ough sctt@napderied gowmvartily vothimtddgteangighorizontal 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 cmbodiment, there is a second quench fluid introduction into the quench



[0022] I n various enbodi nents, a surface of the flow passage can be
pol i shed, optionally including electropolishing, and the system can include
snooth bore transitions between adjacent sections of the flow passage. In
one enbodi ment, the conduit can be vertical, sloped upwardly, horizontal or
a conbination thereof along its |length. The conduit extension can be

hori zontal or inclined downwardly into the quench chanber at an angle up to

five degrees from -7- horizontal. The system can al so_include a first
i sol ation val VW WE8n the conduit and the reactor and?SVE&EHE*3ol ati on

val ve between the conduit and the quench chanber. The second isol ation
val ve can be disposed between the condui{_ and the conduit extension. A
service flange receptacle can also be disposed in the conduit between the
first and second isol ation valves, e.g. at an end of the caonduit adjacent
the second val vEMEHPE R Ing d%ﬁfﬁ&aﬁ%ﬂ@n&%@lq% v efgmgeheasel so

i nclude a | at er @hids€egtyl@abridaesuifafddizaeht at ufpdeendals the aide sedlioklpr i ght  ri ser

section for fl ui omruni cati pn bet we the |ateral secti and the tank.
The | ateral sect[(%&ﬁ' can b a\%ﬁ’tg?ﬂ 1Pt Sggl}eeléléfcné’f’n’h%?ricz%rPfoé’I‘d%grf'dtr?‘ﬁ “riser

section within Systeghedsy atilitvesddi ealsfer Abgr fRéhi &/ @blymetitadod ir&Rtor,SREL I On can
be inclined between 5 degrees and 50 degrees of vertical. A second quench
Pruid inlet oanCHINGSe g GRS ot AGHs Wb FRubs UaTGOet: an
upper end of t heesctiis@rabsect TRNtrarfs@02dkidnn canotihes a dspepbnchfaid mMt@ns i on
provi des a pol ymeri,zation stem Th temcan_ include a slurr

bl yrer | zat | on PREA{SAGICE RUSHEO 8RR &b gt o et g SR Py sromtiver

catal yst and di theegctot thrduge areadtding. Ehequena khahirpbarbetio commustaioi y from

t he reactor mﬁthfgue %? f#i%d, alhgnr in gonqpqicatign.mﬁph t@e guench
chamber, and a &f ﬁr& PRADPET 2 TR DN [ E SRS A B Bt &R ¢ he
react or and t heogsiéheimsedrantigcysionhgniel tunkfoeliguench catbadivent, hasyseni el ati vel y
| arger inside transverse dinensiqgn. than an outside.transverse, di nension of
thetranarer 11 FE PEURLyHERN BRI ARt e s e T 1 o e
to i ntroduce querahiuftlcwietkionntheuphen gpeinghin ahautbeft thatjuanh olutbet toothe a f 1 ow
passage through t transfer . line erein the flow passa conpri ses a
trapl ess condui?mgﬁ&mg‘% ﬁ&@%#a%§ﬁsﬁgf%h%€ﬁ%@uaﬁi@ﬁ‘@%ﬁ%ﬁ%ﬁmﬁﬂnﬁn Il of

t he quench chanbe¢nding dldg thutcbadujt amdsian tifver thal opb@ng itethebettiaeem the wal |
and the condui t extension and extending,al ong the conduil extension from

t he opening to gg?ﬁcéﬁ’zihe guateat Mg 7alst ehBdi e erHe f 4R % dfpri ses a

flash tank. [0025lynlisansedrodémbpandpeningen fho lvirend thadutionofsiysttaanfecian. f urt her

i nclude a coaX|§h2ﬁuter Eube 0 S|n9aghe CR@QUIt ext£n5|on i nsul ati on

di sposed i n an SNAUI us bat WEEROFIETE SAGHRE UBE FESTEIS R SN Yr t ube, a

thermal | 'y resi stmntsubtippost be dikposhl ioan abeulas Fetwgn tidh @pdeeckténniob ied annul us

between the conguit, and. the. outier LPRe L. BRRCS BNB.GaN A Lbndd AT he outer

between a d?gga en
annulus between the conduit and the outer tube can space the conduit from the
outer tube. For example, the support can be a ring and/or made of a thermally
resistant material. A distal end of the outer tube can be sealed to an outer surface
of the conduit extension, in one embodiment, ¢.g. adjacent the outlet, which can
be spaccd 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



-8- of the outer tube and an outer surface of the conduit extension

adj acent the outlet, which can be axially spaced away fromthe wall. In an
enbodi ment, the wall of the opening to the quench chanber conprises a blind
flange, and the outer tube can extend through the opening in the blind
flange. In an enbodi nent, the conduit extension can be horizontal or

i nclined dowmmwardly into the quench chanber at an angle up to five degrees

from hori zontal . %OO%G]In anot her enbodi nent of the pol¥nerization_systen]
a surface of YR&PIYHN’passage can be polished, e.g. el eCtVEFIHSHEY. " The
pol yneri zati on system can further include snooth bore transitions between

adj acent sections of the flow passage. The conduit can be vertical, sloped
upwardly, horizontal or a conmbination thereof along its length. The system
can al so include a fi[st i solation val ve and t he

etween th ondui
reactor, a seco aﬂ-@g@-a%eawt%f'«\?éﬂsséft%sﬁ%f%&()%%ﬁ%ﬁ SPET He LW ui t
ext engi on, | and ancssﬁlevéae@r ﬁrldadﬂgeoﬁdeiﬁﬂmr?g(izblee babvwieﬂnf eﬁ&lﬂuiﬁl@ﬁtﬂmkhu@lﬁﬂ t he
second i solation valv 0027] I n. an enbodi nt t he pol yneri zati on
system the queﬁ%ﬁﬁﬁhih%g?o MﬁﬁﬁﬁﬁﬁécﬁﬂFgﬁ@Pﬁ b@@@?f@ﬁc dP%?Wﬁ%Cdegrees
of horizontal tesdunattld@natls ehecciRhge re@pticlaBaifdol [@hiispbded &f the ealdu®n f or

fluid communi cati on between the | ateral section and, the tank vertical or
i nclined withi nﬁ’%fe“a‘ég? ﬁ%‘sﬁ%ﬁe‘\%‘# pelatgn vairpg e§yaéta%ﬁ’i‘dc%fﬁhea‘1°§ i59@Fdle a

second quench f khgisebohdl@te. conpri sing a tangential swirl nozzle di sposed

adjacent an PR8N of L hec SR SoRt Lo DOMIAGS o0eal K s biis 2
to a flash tanksecli®028fhging 2ati Shea vélh@n®t inC uptifus tikat b@tooffoa flui@nsf er
system bet ween a slurrirg I ner'zp;i n react rtand _lruepch.cha er of a
flash tank, accOPP LY BIcamboaFENE St Rl Py B 6 ~r6030} Prg. 3 is a
det ai | ed cr oss- s@bihisodglccs bff hsizoaili a8 tef ridchecasreaitith Stdegrees of vertical.

Alternatively, the riser section can be inclined between 5 degrees and 50 degrees

of vertical. A second quench fluid inlet can include a tangential swirl nozzle

disposed adjacent an upper end of the riser section.

[0024] In another aspect the invention provides a polymerization system.

The system can include 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, and a slurry transfer line in fluid communication between the

reactor and the quench chamber, wherein the quench chamber has a relatively

larger inside transverse dimension than an outside transverse dimension of the

transfer line. The system can also include a first quench fluid inlet to introduce

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 opcning 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



transfer systemenclosed by line 3 in Fig. 2. -9- [0031]Fig. 4is a

cross-sectional illustration at the blind flange 30 of Fig. 3 as seen al ong
the lines 44. (00321Fig. 5 is a cross-sectional illustration at the first
guench fluid inlet 44 of Fig. 3 as seen along the lines 5-5. [0033]Fig. 6
IS a cross-sectional illustration at the second quench fluid inlet 46 of
Fig. 3 as seen along the lines 6-6. [0034]Fig. 7 is a detailed
cross-sectional illustration of the reducer 50 seen in the area_of_the
transfer sysﬂg B4 ed by line 7 in Fig. 2. [0035]Fig?C§U§@m%5””°
cross-sectional illustration of a full-bore valve, according

-8-

of the outer tube and an outer surface of the conduit extension adjacent the outlet,
which can be axially spaced away from the wall. In an embodiment, the wall of
the opening to the quench chamber comprises a blind flange, and the outer tube
can extend through the opening in the blind flange. In an embodiment, the conduit
extension can be horizontal or inclined downwardly into the quench chamber at an
angle up to five degrees from horizontal.

[0026] In another embodiment of the polymerization system, a surface of
the flow passage can be polished, e.g. electropolished. The polymerization system
can further include smooth bore transitions between adjacent sections of the flow
passage. The conduit can be vertical, sloped upwardly, horizontal or a
combination thereof along its length. The system can also include 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.

[0027] In an embodiment of the polymerization system, the quench
chamber can include a lateral section within 5 degrees of horizontal terminating at
the wall, and an upright riscr section for fluid communication between the lateral
section and the tank vertical or inclined within 50 degrees of vertical. The system
can also include a second quench fluid inlet comprising a tangential swirl nozzle

disposed adjacent an upper end of the riser section.

DRAWINGS

[0028] Fig. 1 is a schematic illustration of a prior art U-tube overflow line
from a rcactor 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.



to one enbodi nrent of the invention. [0036]Fig. 9 is a schematic
illustration of a transfer system between a slurry polynerization reactor
and a quench chanber having an inclined riser section 52, according to
anot her enbodi nent of the invention. [0037]Fig. 10 is a schematic
illustration of a transfer system between a slurry polynerization reactor
and a quench chanber of a flash tank showing a horizontal transfer |ine 54,
according to anot her enbodi nent of the invention. DETAILED DESCRI PTI ON
[0038] The i nvERETBA P8l ates to a system and method to qi&NEH8HE*YF ansport
a slurry of polymer and diluent to a flash tank froma reactor which is
produci ng isool efin polymers or copolynmegs such as butyl rubber,

pol yi sobutyl ene, etc. [00391For purposes of this invention and the clains

thereto, the term "reactor"” is any cont cal
reaction occurs. &%ﬁhner0|#$4‘%é8¥ﬁW§mT ghgﬁﬁWQ&hgéﬁﬁgﬁﬁgﬁ 5§Hgggépolyners
can be well nlxedbwgﬁsmh§mehn@meaier than 10 to 30 liters in volume with a
high circulation rate pr pu r tlon and
the punp can boﬂ%ngknera & é%?Céﬁﬁ““ﬁﬁgﬂigg?“Wmegégmﬁﬁ@“éﬁﬁ?éVl%old t he
reaction systenn@aﬂmgmahu&aahagumemahangers An exanpl e of such a

conti nuous fl ow rred react or CESTR is found in U S. _Patent No.
5,417, 930, |nco#@% ated ?éféﬂ%ﬁ%é“DPWﬂ ‘@gémpéﬁéT %@m“%WﬁPiiﬂ%gn

circul ate througmxmabe&gnﬁhammaﬁmgﬁkGMangea. Cool i ng can be provided, for
-10- [0034] Fig. 7 is a detailed cross-sectional illustration of the reducer 50
seen in the area of the transfer system enclosed by line 7 in Fig. 2.

[0035] Fig. 8 is a cross-sectional illustration of a full-bore valve, according
to one embodiment of the invention.

[0036] Fig. 9 is a schematic illustration of a transfer system between a
slurry polymerization reactor and a quench chamber having an inclined riser
section 52, according to another embodiment of the invention.

[0037] Fig. 10 is a schematic illustration of a transfer system between a

slurry polymerization reactor and a quench chamber of a flash tank showing a

horizontal transfer line 54, according to another embodiment of the invention.

DETAILED DESCRIPTION

[0038] The invention relates to a system and method to quench and
transport a sturry of polymer and diluent to a flash tank from a reactor which is
producing isoolefin polymers or copolymers such as Dbutyl 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

circulatc through tubes of a heat cxchanger. Cooling can be provided, for



exanpl e, by boiling ethylene on the shell side. The slurry tenperature can
be set by the boiling ethylene tenperature, the required heat flux and the
overall resistance to heat transfer. [0040]"Slurry" refers to a vol une of
di l uent including polynmer that has precipitated from for exanple, the

di l uent, nononers, catalyst system conponents, e.g. Lewis acid, initiator,
nodi fiers and so on. [0041]"Diluent” nmeans a diluting or dissolving agent.
Di | uent can Lgﬁ % e chem cals that can act as solvents for the ca

syst em comnpon f% M5%oners or other additives. Pure di PUERP%8 @”%ot
generally alter the general nature of the conponents of a polynerlzatlon
medium i.e., the conponents of the catalyst system nononers, etc.
however, some |limted interactions between the diluent and reactants can

occur. Additionall i luen m xtures of fwo or nore
Vet o Fur ¢ naFii Pe el B o e B LRt tan bt S ety
chloride and hydyahd weiliag athons , tedpRatie) eleyref@ired! hdat tfiuR nexaelvesii of

di luents which can be suitable for use in this invention. [0042]"Quench" or
" quenchi ng" ref€?§mP§”?H3"BWB§éss of rapidly heating and mixing the slurry
fromthe reactofomdt h a geenghrdiedidiamoluatial Hyuewaihelndian gélomesthedias wher ei n
further polynerlzallon i ternlnate For exanple, the slu can | eave the
reactor col der Pﬁﬁﬁ‘m%bdﬁﬁﬁdﬂenfégmfﬁeﬂFlfgwmfaﬁwngFméoé“abﬁ%ﬁﬁTm%rap"
refers to a bendomponpas, kigt Lovieatid vdrdd@t mbdifiexs hidwe ohn whi ch a material of

relatively | owe nsity.gcan accunul atg and | eal the line
to the passage gp9§ relatﬁaewg HFaﬁe?‘ﬁ%ﬁ%ﬁPy%“gﬂgﬁgé@ﬁgfqug%iﬁﬁ?e, t he
top of a returninbkdd chémicapihessih @s ausacknisnfot fe @pPEGI §iseat todrpoadnts, Cl ai s
refers to a line or sectl en of I|n t hat free of t nd preferably
o general 1y fr RS SLEh Sl ohmarhyers aal Preri S B kBT o o %
line or passagennmnsf&bbm@meemenfa@ﬂﬁmnamuhomMnmnnaLmcwempmmmkofmmd
upwardly incline iven Iength or

ctions or natio ver a
abott onof 't he FHET ST s ey At hbn Srieg TR dr §4lond ke
downwar d hydrauﬂmmnﬁmﬁmMpamsagalmmma LAmEmnmuﬁ|@mn&hnammnfOM1nhmd@urposes

of this inventign when. it has to%al rti re mnce t he
radi us of the Ifnhxemre grtvélo %mmle%] &R, asFmétﬁlﬁ’n}}ag ?nr%teglh dm 4 Onér%t%]l QCt | on, or

nor e t han tmncemwm$Mhymﬂmulumnmhdmmbfw¢mmmmmwﬁem,aﬁeaneszmnsmnMn@n ot her

t han C! r p“' ar. cxampleb [)P (P l%letilt;r \Q’EICQCdn rétsglttab%r}op Jseiahﬂ?usl V%H'[?OI;l inclination, i.e.
up/ positive or

[0042] “Quench” or “quenching” refers to the process of rapidly heating
and mixing the slurry from the reactor with a quench medium, usually water
and/or steam, wherein further polymerization is terminated. For example, the
slurry can leave the reactor colder than -90°C and enter the flash tank at 60°C.

[0043] “Trap” refers to a bend or partitioned chamber in a line in which a
material of relatively lower density can accumulate and inhibit, block or scal 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 thereof 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.



down/ negative, is taken in the normal direction of flow under steady state
process operating conditions. [0045]One non-limting exanple of a transfer
system according to the present invention includes a transfer line froma
slurry polynerization reactor into a quench chanber associated with a flash
tank. Fig. 2 is a schematic illustration of a transfer system 10 between a
slurry polynerization reactor 12 and a flash tank 14, wherein the quench
chanber is conveniently provided in the formof an enlarged pipe or nozzle
15, accordi ngv@ @HesRnbodi ment of the invention. React 8fT/BY0989620T% can be
an overflow outlet, as is known in the art, and upstreami sol ation valve 18
can connect reactor outlet 16 to conduit, 20. The nozzle 15 can include a

| ateral section 60, an upright or ri ser Hecti on 62, and a base section 64
permanent|y attached to the tank 14. The base section 62 is sonetines
referred to as #0dlubby pihpeorsntagenulof aRelppt o molingten, dics civgogEvaioarry from
an outlet 16 th 2L T A RIE ] ifrent bikie n connect
to quench nozzIggqgﬁﬁgéﬁ?%E%?gggM?h&ﬁ%$§“%§¥§?1 belgan% Oﬁ%f %Cﬁﬁ

enbodi nent, condpdrgting@owsidrenpe trapl ess between the reactor 12 and the
quench nozzl e 1ggegnd in O?l@%ﬁ@ihitﬁl@b%hpﬁrﬁf’a Wi dsRPUbstédn REQRLV S Bk ope.
Negative slope in the conduit can tend to forma trap, which s generally
undesi rabl e becasat inyentign inghuderot teanpleulgiyi g a Sthiay pURAYIZRI@O eI B ef er abl y
insul ated [0047] i, ghp 3pdnthePasSo ARET With &h%%a@@f%%@la sbldhid@ IR0, Of the
transfer system 10 of Fig. 2 show ng the area where the conduit 20 connects
to the quench nefairamsiEssystrre Ofpereaud ey pPOVIngkatioRgerctr dhrrdonitpsh 2090 can
ultimatel y termnajfah @ qQutl Shanddr iNc GO, CALHR W &b e ochanber 26
defined by the quench nozzl'e 15. The conduit 20 can be connected to a
condui t extensi &Har8! pinhi whnedn e ae@phraie oot cMhedgeH| ofwibe HOCBIRWI t 20. A
downstream i sol atiQ o¥@i V6 cABo AR VRr RS MG ad ik RRAGH MRS, ARd BpshBarsan _
conveniently be disposed in the transfer |ine between the conduit extension
28 and conduit Bolatiophelyed@ept gemect apcienpiticb fefovrendpitdnénfsleal® @er vi ce
flange, also refgpped 1dtQall Retol &0t uRghPorl dsBcrid @Ntndd bid s@fioRcspect acl e
bl ind, which conprises a spacer elenent for normal operation connected to a
bl ind flange opbsaaantly aiiches tpdicritnkndndac basgpestiened § seragines fefefteddan be

-12- al ternatel ys pQgbby 9%@‘1)1"591& hRekBE aPtag R ctPsbatne admonesalt ng and

mai nt enance nodes as needed. A wash fluid inlet to the conduit 20,

i ncl udi ng wash hategle Inghedlystraied cbeslimept, copdpib Pt SPBRSF! By U5 17 8hal |y be
provi ded for maiNiEeRRARGEY intsialdid sgn the reactor 12 is not operating, to
supply solvent or other fluid, for exanple naphtha, that can be used as a
sol vent to cl eal%fle conduit cplpdimeshcopstuitid @ bR dGiTcHhERcactor

[0048] Condui t  exj g tRMNue&nCRRZIENEERM fNothaN cabodaRcht Okitioudle négltive of quench
nozzl e 15, for exanple, conduit extension 28 can conveniently protrude

t hrough a bl i ndslpPeantieaes sretihgicapdugfcap fad do &ere Pz PhEhis8ngiagy 4 is a
cross-sectional yidebikhsler BlchiRB iftkart g@mia,kei Pelgfih@nome3Qnafic Bb gs pkrasvlgeen al ong
the lines 4-4. Conduit extension 28 can be housed in an outer tube 32, and
a layer of insui"8ti#eh 34 (see Fig. 3) can be disposed in an annul us between

the conduit extgpgfion 28rand the Witap ddtbSccddnal fidiguing an tanfasar t her mal
barrier. The annul us can. be praovided with di stal  seal 35, which can
conveni ent |y beSPEPIYPTBE ashay pgths awea whrigtharoplit0reapregts i3 e et at t he
distal ends of fdgicayt ahc hidiguld1oanshsdape fie@ndbdit BXhe NBinak28rmifets UPPOT t
ring 36 can be disposed in the annul us between thg c%pdgit ﬁ8 and the outer
tube 32 to spact ThREbtt EoRPEHTAIAR "B hambe 24 AESH FEAPE WSy can
stabilize the cmﬁm@i&s. erx% &ﬁhainlom e?aabteﬁomeabmozaecoamm&asom&tm%h\mﬂl gfad )
connections at the distal seal .35. e support rin 6. ca erably be
made of a dur abPeSHHMEM &tegﬁﬁ%t"ﬁg‘acof‘ Wl’a%Q'ng‘g?Wﬂ?“&ﬁmS%Oi?t‘g? 5%&“5%8‘“{%& mal
conduction, suckra& it reoepl@t el @oalyhehicafly vordopbdy liene RFRE)ine The
conduit extension 28 and/gr | at era S%Fti$n %O &% thg‘1 lﬁgle 15 can be
hori zontal or, P¥WeRadhs@aduilsrEpsiped €)% cgrtuy? Vo JhiRsrn CE)]?, P "ER&NHl e, at an
angl e up to fivenlagoessedicomher ilzonfakd tdia thagt dd 4 Aguee-tiblguilidd dr ai nage
into the riser sectio&.62.. : o o .

spectacle blind, which compriscs a spacer element for normal operation connected

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



[ 0049] Fl ow passage 29 can term nate 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 enbodinent, the termnation, inside dianeter and attitude
of the conduit extension 62 are designed so that a trajectory of the
exiting slurry at design flowrates and velocities falls into the riser 62
w th m ni nal or no i npi ngenent on the internal surfaces of the | ateral
section 60. 8 5 is a cross-sectional illustration of a swirl nozzle 44,
whi ch can be WORIB &Y Rat er inlet adjacent the conduit eXtENSIEWSEE The
wal | of the nozzle 15, chanber 26, outer tube 32, insulation 34, conduit
-13- extension 28, and flow passage 29 can form concentric circles as
shown. Swirl nozzle 44 can introduce the ‘quench liquid tangentially with
respect to the local dianmeter of the nozzle 15, and thus jnpart a helical
flow pattern at atigieasiypayitioengd imdhs weerfanle 4obsyesn1operaing acb PAINIEREE | on 60.

However, if the Hﬁ@&zds%eé&dhﬁ-s)va@l amanﬂetb@m& Qhddit?d) ifd Mgy dsatarab2i nto a
riser section 62, the liquid flow may. ch anqg to. an aX|aI fl ow pattern, and

an auxiliary or C%fupfpﬂcgﬁsénﬁlarndawhew jtigealy be o vided ifof Py BiGRBEe YPBEBO] Fig. 6

i's a cross-sect ixdBaihe kdabiS17 BabOdpeRting t&%@l@@ol\(\@s{t@l‘ oth® fafid, Wt &hinpian be at
an upper end of the riser 62. The auxiliary qEFnc fluid inlet can include

a tangenti al SMPW1ﬂﬁd@?ﬁ@“h%“%ﬂaFﬁﬁﬁfﬂnﬁ’ﬂ%?t Aoniiferfe FFartPigld o Ftdw pattern
al ong a surfacec@fiphdae riser 62. The swirl nozzle can inhibit the particles

fromfloating u and aggl onerating. An additional tangential swirl nozzle
47 (see Fig. 2) M4 be diCCPBEETINoR RS BASERbErEh SBADPT S AHlbeher

location(s) in yhachagzlee s18r ckhgplsWohduiNGZakies 24 4an écﬁx,verﬂgntlﬁjé}ﬁbtbﬂe used to

rapidly heat the sl weep, away any .i npingin ner particles, and
i nhi bit any bui ﬁ%ﬁydfb% 530 \Aqh%?ﬂé)éthcrﬂuﬂfé f%ﬁ?g Rigz3 %2 9855 St eam

and/ or condensat®tiGanilkaraised: S bAMN AdrgeB0AF FIe3 queaﬁm Idnk Qe EheOF-4. N
addition to matgéﬁkecircul ted fr ash tank 1 [ i ne GGUg%ec Fig. 2).

Vi I
[ 0051] The trans dyEERYImY @ake gug'ec%]gltaaqugﬁaﬁ\}}géﬁdn daey of iesulgigt opri at el y
sel ected for thes '(sa& egdeﬂcaaefe\ﬁl@ebeanda@pﬁruaisiuagvee@nﬁicbh@n&anmhlea8| n new
construction or a retrg % of .an eXISflﬁ%‘bghéﬁ reggtor acility. For
conver si on of aﬁ"Q?QWF ? ALUng 1 pgulap fhgrma Pt 20° AHe£888nbl y at
thleI blind fl angprod@ed bvhle_alcacttaersadlﬁfs,e@plbmdrﬁ&mcai?ﬂﬂp e fd;rhﬁ@ﬂayswcgmgoml 62, as )
we as any connect ines.or fittings, ca re te al ong wt
any neM/su%port“8Pﬂ§8%gggkgﬁﬂﬁ€@hwéﬁFﬂgﬂGﬂéyﬂgg &PFgg gﬁpleg a
rai sed deck (no&a@b@ﬂﬂ% mamumﬁnd@@jsedmtaaakpﬁmnpeﬁﬁommﬁﬁsaﬂﬁaﬁahat t he
el evati on of the g éIFq)fﬁof t he nd fl an

e SO t vi de
Sufficient heightidt 18 ot Bmae ek ole St A ed eRRe e HIRY 95,
begi nni ng dlSCOQ@@@{nQ@cﬁﬂddﬁﬁﬂﬂﬂ@bmﬂhﬁh@&ﬂﬁdﬂﬁﬁﬁﬁﬁ%ﬁﬁeSMﬁk@ﬁhﬂﬁﬂponentS

tme for (he | netar GUPSHoET (oMb BoNpONERE B TG T RHLFED Sy st om 10
can thus be n1nnﬂmzﬁddumb&4mn$ﬁ05ﬂiimhmpﬂya@h@nwmhhﬁod&hdm$bmmmwn@an be
passed through gurclﬁ aé: ?(g}deliarglple polytetrafluoroethylene (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 riscr 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



and conduit extension 28 into the quench chanber 26 in the nozzle 15. Hot
wat er can supplied to the quench chanber 26 via the swrl nozzles 44, 46
and 47 to rapidly heat the slurry entering the chanber 26. The quench water
can contain a slurry aid, such as zinc stearate or calciumstearate, to
coat and lubricate polyner in the quench nozzle to rel ease pol yner

aggl onerates on surfaces and inhibit |arge agglonerates fromform ng. The
slurry aid can be added directly to the gquench water su I%, or

al ternati vel YWOPrEHY? i onal |y, the slurry aid can be adggﬁ'§%mWﬁ€”§Iash
tank and then punped to the quench nozzle with water withdrawn fromthe
bottom of the flash tank. The quench fluj,d can wash away any pol yner

i npi ngi ng on the walls of the quench chanber 26 and effectively inhibit
adhesion of solids. The slurry and water can drain through the riser
section 62 and Baewiosest prnflaapspies 2P 1an farasuneeati crales 8y siepBcSddilng in t he
usual nanner. [Q0/R]4d0dd. inAfL&DAL lqGeRP e Al taRcRfally KethGopEuits Ooa@nd condui t
extension 28 mnimze aggl oneration of polyner particles on internal
surfaces in t hetkmsispbRei1ofds 1 Thend ey el ghhaa By eufeit extihei on 28
can facilitate LgRthef Mehosle MLl bkl SQEHEHMBHRBRE At kiRMoag: asand at he blind
flange 30, and can avoid the formation of hot spots that ”ith tend to

result in restrfef BHIG PIUGYP Molaicmb e iddiral FSFLion R BoNAUHL20™ahd/ or
condui t extensi emingBioCanxhe el Jali@d, 4nd QNG Ak Qelisan enfaPu@¥@pli@, by
running a refrigerant tracing |ine (not shown) under the insulation. In one
embodi ment, st eSHSHHOGESE or ot her heating of the conduit 20 and/ or

condui t extensi mps#8 is &wokgederodsQebbhd MBARAARE « BRI ARNTIct Whieh Wat er
vapor is present in the line exiting the reactor 10 condujt 20 and

1, €.
condui t ext ensi &1 bsgt s ypppreend gty Fiped 62.hEhe auplianiguench (idipein fickdout a
met hyl chl ori dea bygdnahi@)vitvhbdzicfa@rtenimsae, a MiIEL Quéah ligad s6wph@gkages a | N such
ne can be mainta .a sufficient tenperature to

event the end of e lij j ned, at
prevent ice and! C%V%#%?%T?%rﬂ%&*%m9“?%0%%F%?“ﬁ@%WWHW§dhﬁﬂ@WWUEEWy, in one
enbodi nent the siduylowet06d t Xnia8ditiol Rh@nngdwad né-zel706éd BigSychn bhat it can

inhibit particles fromsettling or adheri o the walls of e flow
passage, for ex%ﬁ%?%{mé%%b@eﬁﬁgoPé?ﬁ?ﬁhwuﬂgb%ﬁﬁﬁﬂﬁ)ﬁéﬂﬁdF¥ﬁeg? gﬁ% r ubber
par'([j i fl ez in th@vigmgﬁﬂééhﬂl hi{_el:’l][caré_ﬁhﬂsefdﬁb Mgy h@e{ct@ieaih:h'gﬂ SM;&Jpr]\iaﬁléénﬁa_l’l be
readily determ ne the skilled artisan a unction of the density

di fferences - 15WPISHEROOINY REUFGH ¢ ! At e 91 o PRECE] Peior ¢ e
par }3 icl Ie, and i’idjm:nftlﬂfﬂzﬂ@a’ﬁ.i Sﬂa?rﬁfand/&&oﬁdidgw{t@?‘ﬁ&ﬁg&d as ra? anshativeghanices for

i sobutyl ene pol yners and, copol yners.produced froma slurry reactor in

di l uents havingﬁﬁm{?ﬁFégP“ﬂEW§%¥?rﬁwgw@?éﬁﬁﬁ giﬁﬁﬁﬁffﬁém%é?gﬁ% "®conmer ci a

di l uents such as. nethyl chloride or HFC, the term nal velocity is usually

| ess than 0.91 (3 ft ,. which can thus be used a .design.griterion.
In retrofit i ns@ﬁ]ati oniﬁ%\htéar“éf‘lef heSER; slp i 6§ 2% dBSédlggePTlp%V\}n%eﬂ *is too
| arge to provi dgptdpdatdiesileact Sl ter ifteNddaeivicy and bgeradg rcesdiindichiger irepl acenment

conduit 20 may need a snallep,djaqpt r.lFor.%xqqﬁJj, a no,ﬂ?%l éﬁzz mm
(about 3-in.) UTUSYSHEGORSE St BET & Be SH R 1R KSR nEF 50, &%m (about
2-in.) conduit &@vérgomehiressesting@athdsilihedhs batkdniy 20,ehoedstnbly at thhélihd ansft er

i ne. [0056] Additional, features t e the inhi.bition of
aggl oneration o Mﬁ%&ﬁ“&#“@fr %

at further facilita

Sc?%%}’“p"@t P Bar Steft&ﬂ“eé% ?Sr?""ﬁlr?é ot "20 and
condui t extensilors 28 ficdgs,i daal iedee-faviodted, rgpng heirtp adyends sugpoowir dicergs gr adual
transitions fortflpm% %recﬁjonaL gh@qges of crosadsqcéjp%pln;%g area
changes, provi di' NG STt N bSreTFiow Pagedges? "M zi" ng" eXposed edges in
the fl ow pat h dofesitdietosdiiowrpersopal bshisng thidheestiod at és asfentbheoff thowliphssage 29,
and so on. Benq§ ingéhe C nguit.golg ef§%ab%% h%yq %r%gdhuseofmﬁ§ | east 30
cm (about 1 ft) *"Rort “pf APEIHBPY G AL MEY R AT RSP S AE5 Y
especi al |y at |teasdisedQieckn BableagtnnBgfdigconnection 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.



[0057]Fig. 7 illustrates a gradually transitioned reducer 50 that can be
enpl oyed in the proximal end of the conduit 20 adjacent the upstream

i solation valve 18 (see Fig. 2). For exanple, where the isolation valve is
a nomnal 76.2 mm (about 3-in.) and the conduit is nom nal 50.8 mm (about
2-in.), the reducer 50 will conprise a 76.2 mm by 50.8 mm reducer. A

nom nal or standard reducer mght result in a steep transition that could
result in transfer |ine plugging or restriction. In an enbodi nent of the

i nvention, thEOPUHWER 50 is provided with a gradual coRFEEP2%YYEHET tion
angle 70, preferably not nore than 15 degrees from | ongitudinal, nore
preferably not nore than 12 degrees, nor & preferably not nore than 8
degrees, and especially not nore than 5 d%grees. [0058]Fig. 8 is a
cross-sectional illustration of one enbodi ment of the domnstreantisolation
val ve 38 (see Filf52B) whn eperetion. Be colhalugy man Bepastid Higugh Ba e 4t i on

valve 18. The vahy&nd@t &@étsmygn@o ta@lqten@}@mamb@ﬂ Z@Sgnﬂiefdékile Porgotdédicri - €. the
bore 42 is the sanme as the bore of ggs age 29 in the conduit 20
and/ or -16- coftfutupplese: tarflg @wn%chdﬂrwprs%wéé ﬁ%lrla}wé%t%% Bord 4'r'ansi ti on

at the walls of rdphey hdadihs sRiErylchidgn @t WRSIbHRE. fﬁ[&ﬂ&n&t&%tét%t& cori@fn @1 Ni m zi ng
edges and transition dlscontan|t|es t ur bul ence and attachnment can

be minim zed i nS{R% 3G Bichat Yoseasip ok Galeer tirasHe, tp 6‘(’.?‘591]“1 'Hg%‘h‘é@ ROBBAi nent

pol i shing and i ta@ateln@moameat @gtte%gmestygmgm@atestoh@ulticawnaarﬂﬁtag@rg,a9 can be
effective to inhi yner attachnment or dep05|t%£ @
el ect r opol i shed?®& nFeé‘E%% ror frpifien pHic shifyrid caohfetdd glretfﬂi’ F‘b °Esk se

el ectropl ating, wagr auppl br KRewavey eciddaphian, el siRHosess tmdabd polt shes a
m croscopi ¢ anount of nateri frontéhe wor k

netal surface b Vi

pi ece. In elect @Sdmﬁt‘%&“ PpREcdigrthy a4RBrn 9T le cdth eAtqr vl @éfa ffom

t enper alt uE e cgn§>dstfz>tﬂ &rdhdorddsh taak. ﬁtc&@tbﬁc«alfmtca:aamdqmmaﬁi @dyﬁlﬁltt}b@g@@m tlh vg
term na anode ower nal | ttached to
a cat hode to whPt %Wf‘é‘“ﬁ%ﬁlg? iq'éq“é% “é‘}l?ﬁ\/%(ﬂanldr tvﬁ ‘&tH{’)‘ RN t "pi ece)
are attracted wiensigheeaid WeeCtshrdeit tHrsugaPRd Hed sec@bi 6N and BBe Séczign 690OSi tion

and di stance of . thﬁ ﬁ % gge to the workh |ec§ are controlled during the
process to achi B Hesh ki le & rresgssinedt e 9P MY to | ocal i ze areas of

polish. The propesy al soCprisadivatiespdritRniifcanadef 20amoalgedgenbyn enri chi ng
chrom um on the urface of the steel. This surface. the reacts. with oxygen,
for exanple, e ?%QIW%WPJ%I}WY% PN \’/ﬂtl“&?‘fﬂfi‘ s %esplﬁm{lsh? ve |ayer
that prevents Sﬁ@dbf&k 665 Biicaduldhio® BT thesbidiy ext[eﬁHDcﬁtOQ]SHag facHlithts isathseemat i C
H1Tustration of oranc;[a{l}(?1 rllssolth%llt‘meﬁ o%ct:rgtrtgnbaecbdccnt thc blind flange 30, and can avoid the

formation of hot spots that might tend to result in restriction or plugging.

Additionally, the conduit 20 and/or conduit extension 28 can be chilled in one

embodiment, for example, by running a refrigerant tracing line (not shown) under

the insulation. In one embodiment, steam sparging or other heating of the conduit

20 and/or conduit extension 28 is avoided.

[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



slurry polynerization reactor and a quench nozzle of a flash tank,
according to an enbodi nent of the invention wherein the nozzle 15 has a

ri ser section 52 sloped at 40-50 degrees fromvertical. The nore gradual
bend in the nozzle 15 between the lateral and the riser 52 can provide a
tangential flow pattern of the quench liquid fromthe swirl nozzle 44 al ong
the length of the nozzle 15, thereby elimnating the need for a

suppl emental swirl nozzle. [0061]Fig. 10 is a schematic _illustration of a
transfer syst®f?U¢eBrdi ng to anot her enbodi ment of the FhYER¥R* N fherein a

generally horizontal conduit 54 is enployed in the transfer line. In the
enbodi nent illustrated in Fig. 10, the OM@Ff|OM/|Ine can be essentially
horizontal fromthe reactor, e.g. incurvate optionally with a slightly

negative sl ope for dralnag The transfer line can be nodified to
accormodat e t hePFEFeERHEEGIHI thedilughiaihpias of theparichn spdiny|inghigatiogof _ 17

i nclude a bel | owe {d¥ObasSBOWI) nhddt In@@n&@@&&b&bu%n@@@fyﬁerstehh@ Japa7h&s section
52. The transfer line can further include gatures an

consi der ati ons PBEGed o by el Gluctth daEg, Ay YRIG tdﬁlémwdg%%cqcank For

exanpl e, the copgutén Bé peRmet AEhkdEaladllubing @ucﬁcd'sﬁﬁ\étl@bﬂcﬁlua@’ oerEGEﬂRE (not
shown). An exan?le of a tw n-screw extruder Pg&@bel ows ar nd in US.

Patent Pub. No. "SI0 sBEEsuaHEehies hebrbd dVHEY &P Hhus eP ét &nce.

[0062] Al | pat entisiganétcpish eRtret@dplls@BdtiodNSheré BS bxiRALAYE efrfSutit ias ASTM
met hods), and ot her docunents cited herein are full or at ed by

]
reference to t h®ogfieade PEOYKR th destred siray jvelogile heneo ﬁ%ﬂogg COACTRY hi s

invention and f esndaidt RO jndy h&diaGink i YiakiRteWhF & Rx sl alnﬁﬁxﬁfapm:aﬁmoabdus
permtted. [006 ]V%lle the illustrative enpodi ne H@%féﬁg %ﬁg on have
g™t

been descri bed wit-hYpPs PEVPETS Pybe jeplaggd) witha ng d?bous ot her
modi fi cations Wednduipeo @Q@lﬂé@ﬂhc dc@lr@immr@amlobmy ine@dianyfcnade by those skilled

nLhe art W g depar Liga omne, BBl LS SEaRe,e! e byt on
hereto be Iinltagkm@n&h&oexaﬂnieﬁmgqﬁbd35§mna&;mnﬁesﬁmuﬁoﬁhhihﬁﬁﬁ&n but
rather that the %|%lﬁ5 bg cog ggeglas eng gg?gg}gg% 3 e feat#{es of
pat ent abl e novePt§PSRARE F1 RS v dipgahat BUEHPTHRIERET fﬁ%?ﬂﬁ hg al
f eat ures which ﬂ@\u|dded316net1rcﬁ{ﬁltge:d01a‘jos@qwmjﬁdlelﬂtvSaréah&ﬂa@bﬁ ﬁagy’vmhh@ﬁﬁocﬁlki lled in
the art to whi C{)]or r%'lowI I'J’]a\(beagésl %ingl?zrlrggaexposed edgél's81n the flow path of the slurry,

polishing the surfaces of the flow passage 29, and so on. Bends in the conduit 20

preferably have a radius of at least 30 cm (about 1 ft), more preferably at least 60

cm (about 2 ft), and especially at least 90 cm (about 3 ft).

[0057] Fig. 7 illustrates a gradually transitioned reducer 50 that can be

employed in the proximal end of the conduit 20 adjacent the upstream isolation

valve 18 (see Fig. 2). For example, where the isolation valve is a nominal 76.2

mm (about 3-in.) and the conduit is nominal 50.8 mm (about 2-in.), the reducer 50

will comprise a 76.2 mm by 50.8 mm reducer. A nominal or standard reducer

might result in a stecp 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



What is clainmed is: 1A nethod of transferring slurry froma polynerization
reactor, conprising: di scharging the slurry fromthe reactor to a
transfer line termnating into a quench chanber; passing the slurry
hori zontally, inclined upwardly, vertically or a conbination thereof
through a conduit in the transfer line and through a conduit extension

t hrough an opening in a wall of the quench chanber to an outlet fromthe
transfer line first introduction of quench fluid into the quench

chanber ad}aé@ﬁ@mﬁﬁﬂagonduit extensi on; and thermally iggVH%WﬁﬂE?%% condui t
extension fromthe wall and the quench fluid. 2. The nethod of claim1
conprising draining a mxture of the slg%[y and quench fluid fromthe
quench chanber into a tank. 3. The nethod of claim1l wherein the conduit
Sl ess, e RO o ol T Conpr Sl DAL el o 1 of
pol ynmer particl @gnstdd nBeebAddh Id¥tferer® -sectidfs. MByh@chidfzing| @béy dndC@imRitibsI NQ
mai ntaining a V%}sgo%itiat}/iticgf tl;[r Lﬁcnsclc uaﬁlglypoilyrr]netr ha?tachmcnt can be minimized in the

vicinity of the transition.

[0059] In one embodiment, polishing and in particular electropolishing of

the flow passage 29 can be effective to inhibit polymer attachment or deposition at

the electropolished surfaces.  Electropolishing, sometimes called reverse

electroplating, is a well known electrochemical process which polishes a metal

surface by removing a microscopic amount of material from the work piece. In

clectropolishing, the metal work piece is immersed in a temperature controlled

bath of electrolyte and connected to the positive terminal (anode) of a DC power

supply. The negative terminal is attached to a cathode to which the particles

removed from the anode (the work piece) are attracted when electric current is

applied. Often, the size, position and distance of the cathode to the work piece are

controlled during the process to achieve the desired level of polish and to localize

arcas of polish. The process also passivates the surface of some steels by

enriching chromium on the surfacc of the steel. This surface then reacts with

oxygen, for example, to create the chromium-oxide layer which is the passive

layer that prevents stainless steel from rusting.

[0060] Fig. 9 is a schematic illustration of a transfer system between a

slurry polymerization reactor and a quench nozzle of a flash tank, according to an

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 riscr 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



conduit of at least 0.91 mis (3 ft/s). 6. The nethod of claim1 wherein
the first quench fluid introduction conprises establishing a tangenti al
swirl flow pattern of the quench fluid at a cylindrical surface of the
guench chanber between the wall and the outlet of the transfer line. 7.
The method of claim 1l further conprising isolating the conduit for

mai nt enance by closing a first isolation valve between the conduit and the
reactor and a second isolation valve between the conduit and the gue ench
chanber. 8. WRKHEYHNEd of claim 1 further conprising dPSEHEHRY™R he
slurry into a lateral section of the quench chanber term nating at the
wal | , and passing the slurry and quench T 19 - fluid fromthe latera
section through an upright riser section'in comunication with a tank. 9.
The nethod of claim8 wherein the slurry discharge in the | ateral section

conprises a di s&ligabelionsrgy shanay Bithorapdythehandips theingggle sedqnidgn 18 i nhi bi t
slurry i npi ngengatst@ing Wid AsBS iRfludechBatl@t BiBdesER Ghhs@Rrations to aid in the

transfer of the slurry to the flash tank. For example, the conduit 54 can include an
twin screw extruder element (not shown). An example of a twin-screw extruder
and bellows are found in U.S. Patent Pub. No. US2005187366, hereby
incorporated herein by reference.

[0062] All patents and patent applications, test procedures (such as ASTM
methods), and other documents 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 permitted.

[0063] While the illustrative embodiments of the invention have been
described with particularity, it will be understood that various other modifications
will be apparent to and can be readily made by those skilled in the art without
departing from the spirit and scope of the invention. Accordingly, it is not
intended that the scope of the claims appended hereto be limited to the examples
and descriptions set forth herein but rather that the claims be construed as
cncompassing all the features of patentable novelty which reside in the present
invention, including all features which would be treated as equivalents thereof by

those skilled in the art to which the invention pertains.



10. The method of claim@8 further conprising a second quench fluid

i ntroduction into the quench chanber conprising establishing a tangenti al
swirl flow pattern of the quench fluid at a cylindrical surface adjacent an
upper end of the riser section. 11. A transfer systemhaving utility to
transfer slurry froma polynerization reactor, conprising: a first
quench fluid inlet to introduce quenCHgquid into a quench chanber at an
out | et of wndkQmipessage fromthe reactor through a transfer |line, wherein
t he quench chanber is in conmunication with a tank and has a relatively

| arger inside transverse dinmension than an outside transverse di nension of

the tranSfler l iAnI%ethg@gftfr @Fenﬁ{ sﬁg I?&%ﬁ@b@%rl %i'on reactor, com?lrsﬁ%n the flow

passage conprises a trapless co an conduit extensron through an
openi ng i n a wdlsthasging He stpurenfcdm theardptor to o tinhderdineltetninaging into a quench t her ma
barrier befwsen the wall and the conduit extension and extending along the
conduit extensi’on fromthe opening to adjacent the outlet. 12. The
transfer systepawingcthaisturd/lhomrentaily) ihéitnell i upstardiy eveetivafly wir v tothighatianpri ses

a tangenti,al irl nozzle axjally dispos adj.acent, the cqndyit extension
bet ween t AE" Eﬁﬁﬁ??‘?&w“ﬁwé%ﬁﬁ% ik nﬁ?ﬁrp@éha%@wtfﬁ@n%% ush a8yst em of

claim 11 bpdridpein aGRINSTIS @néHchakhb@to b BEHd Bda the trhkteergi@pdui t  ext ensi on,
and insul ation disposed in an annul us_between the conduit extension and the

outer tube. 12 firstigtradugtingr efrquendy fipd dfto gheguenachambeieadiacenidhe gendsit i s
axially spaggshaway from

thermally isolating the conduit extension from the wall and the quench fluid.

2. The method of claim 1 comprising draining a mixture of the slurry and quench

fluid from the quench chamber into a tank.
3. The method of claim 1 wherein the conduit is trapless.

4. The method of claim 1 comprising maintaining a velocity of the slurry in the

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

5. The method of claim 1 comprising maintaining a velocity of the slurry in the

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

6. The method of claim 1 wherein the first quench fluid introduction comprises
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 transfer line.

7. The method of claim 1 further comprising isolating the conduit for maintenance
by closing a first isolation valve between the conduit and the reactor and a second

isolation valve between the conduit and the quench chamber.

8. The method of claim 1 further comprising discharging the slurry into a lateral

section of the quench chamber terminating at the wall, and passing the slurry and quench



the wall. - 20 - 15. The transfer systemof claim 13 wherein the wall of
t he opening to the quench chanber conprises a blind flange. 16. The
transfer systemof claim 15 wherein the outer tube extends through the
opening in the blind flange. 17. The transfer systemof claim1l wherein
the conduit extension is horizontal or inclined downwardly into the quench
chanber at an angle up to five degree§ fromhorizontal. 18. The transfer

system of mei@iiomLie m&alegeeu&h@ar&igﬁ e pSBRMRRE séddbh he CodRIRIch&ESwath laat er al
section termnating at the wall and an upright riser section for fluid

comuni catd®$n bet ween t he Iateral section and the tank. 19. The transfer
systemof claim 18 wherein the |ateral section is within 5 degrees of

hori zontal and the riser section is inclined between 5 degrees and 50
degrees of. verﬂhcahahm2©f<mﬁm 8rwh&tbrﬂsyﬁmmm%mmhmg@ﬁmnm8IMWmtBGHMn
conpr|5|ngoa seconqh&: nlet c a tangent swrl nozzle

f
di sposed adnlggﬁt an up§8 UIqW”?ﬁgyrF@yqﬁelgFP j5Ctom, 10 1h%§lyW§7|zat|on

system cdmphgesmdmgonsurfacesofaheslbwfdlyecﬁoﬂl.yner| zation reactor with one or nore
feed lines to supply nonomer, catalyst and diluent to the reactor; a quench
chanber to mx slurry fromthe reactor with quench fluid;

10. The method of claim 8 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.

1. A transfer system having utility to transfer slurry from a polymerization reactor,
comprising:

a first quench fluid inlet to introduce quench fluid into a quench chamber at an
outlet of a flow passage from the reactor through a transfer line, wherein the quench
chamber is in communication with a tank and has a relatively larger inside transverse
dimension than an outside transverse dimension of the transfer line, and further
characterized by:

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.

12. The transfer system of claim 11 wherein the first quench fluid inlet comprises a
tangential swirl nozzle axially disposed adjacent the conduit extension between the

opening in the wall and the outlet.

13. The transfer system of claim 11 further comprising an outer tube housing the
conduit extension, and insulation disposed in an annulus between the conduit extension

and the outer tube.

14. The transfer system of claim 13 wherein the outlet is axially spaced away from

the wall.



a tank in comunication with the quench chanber; a slurry transfer
line in fluid comruni cati on between the reactor and the quench chanber,
wherein the quench chanber has a relatively |arger inside transverse

di mensi on than an outside transverse dinension of the transfer |ine;

a first quench fluid inlet to introdugg quench fluid into the quench
chanber at an outlet of a flow passage“through the transfer |ine;

wherein the fl gy RARSRISSCANDI LISRS 1 R whERM B SWAI0THHE bpéHich & SeRdtidh
ext ensi on through an opening in a wall of the quench chanber to the outlet;

and charples eoraprissan plied flasgemeen the wal | and the conduit extension and
extendi ng along the conduit extension fromthe opening to adjacent the
outlet. - 21 - 22. The polynerization systemof claim 21 further

conpri si ng6a cdaxitaensfeusgtent wheldioubl mdetelre theomden tube)exends dmpughnthel at i on
di sposed in_an annqhg@fpetmeen t he conduit extension and the outer tube, a
S

thernaIIyOP%g? ?é% pﬁ%g? di sposed in the annul us between the conduit and

the outer tube to space the conduit fromthe outer tube, and a seal between

a di st al d of . the quter tube and an outer surface of . the condui.t
ext :ansi on?Z-dj a&@ﬁt‘ra{‘%@ %ﬁe’ﬂ’e?f?d%“. “?PF’é‘e‘ﬁB} WPQ‘HE F’Sﬁ‘s%‘ﬁéﬁ‘é?“t@l%{i m 22

wher ei n t iRligdd U&knWwa&dBXindl khe GRACKEhANBY L' mkdie upalol five ddarecENBom
pol ynmeri zation system of claim21 wherein the conduit extension is

hor i zont ahotgontahe i ned downwardly into the quench chanber at an angle up to
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19. The transfer system of claim 18 wherein the lateral section is within 5 degrees of

horizontal and the riser section is inclined between 5 degrees and 50 degrees of vertical.

20. The transfer system of claim 18 further comprising a second quench fluid inlet

comprising a tangential swirl nozzle disposed adjacent an upper end of the riser section.

21. 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;

a slurry transfer line in fluid communication between the reactor and the quench
chamber, wherein the quench chamber has a relatively larger inside transverse dimension
than an outside transverse dimension of the transfer line;

a first quench fluid inlet to introduce 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.
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22, The polymerization system of claim 21 further comprising 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 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.

23. The polymerization system of claim 22 wherein the outlet is axially spaced away

from the wall.

24. The polymerization system of claim 21 wherein the conduit extension is
horizontal or inclined downwardly into the quench chamber at an angle up to five degrees

from horizontal.

25. The polymerization system of claim 21 wherein the conduit is vertical, sloped

upwardly, horizontal or a combination thereof along its length.

26. The polymerization system of claim 21 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.



