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POLYMER STREAM TRANSFER The present invention concerns

apparatus for inproving the degassing of polyners,
w@asovitgishar |y ol efin pol ymers. Pol yneri sati on BET/EP2009/054441

olefins in which an ol efin gononmer and optionally

ol efin comonomer are pol ynerised, usually in the

presence of a catalyst and/or a diluent, is well

known. The polyner is MAthdramn fron1the

pol ymeri sation re i ]

i nert hydr ocar bonrs=—Fhe—teagetitsard—ryarocar bons need

to be recovered for econom c, safety and envi r onnent al

reasons, and many processes f or achieving this are

knowhh§ weﬁq@élrﬁﬁ@tlomwg@%am@@%‘@r geprer gl the degasiingof polymers,

Lk devolat|I|S|ng t he
m%ﬁﬁ%%%f&' r?kjalnlng '

eagents and

_ 1Y

con streamafter it has been w thdrawn
fr onPcblbmeps}iuxamf blefiti Qmmeheh olefin Hienowodr ahd sptﬁdrﬁny oieﬁn
ui r ement at es rocesses havj ng p
CW@W&}%M quwr Sﬁ‘ s lcslr’f gp‘teﬁel}?leﬁ a aﬁglaﬁtba@é QSrﬁ dfﬂrué@ is well

kidve Ehd Pem R %‘35» W‘?t'ﬂdf% LBt $he W&l&%ﬁ@ﬁ I'éé 0? ?clr% ﬁﬁler with the

processes produci ng po yners a si gnl
redgam,a ztryi Iumbﬁirecﬂrbmrs diie rgAgouts ap& h;;drovmbmfs rtehé to be recovered for

ab sor ion of drocarhon i s hi and/ or sses
e GRRE HHED BRSO TS eSS AR P GSe b agiiov ne s ae
kdvetindhdye roess ﬁl@ﬁéssésr@ﬂéﬁally vRlve déﬁféséuns-lffgednﬂ&?éb@lﬁﬁhsmg the
capacity of commercial scale plant has increased

PAyRaGFIjainingstredte afferdt Bas beaa vadhdpwodion |tl¢mptlrlﬂneissahan geactor.
Tﬂl@&({l&t%%ﬁgn Eé&g%r&?%ﬁ% %Litegtqﬁﬁ% L ggﬁ%i %a\&fl%ﬁﬁﬁgg \%b[b%i/ljaﬁll from the

In any par OCGSS

readtof @ik acgh dbegraed bﬂ@eenkixtm@ Ay drotdiBorpedrydriey. Thivst adettgtdlly
but al so upstngan1and downstream units. At the sane
PIOFFRESS RYPORFIHPUPREAITIHLR BREFAHE AR dpasity|cerpppent or amorphous

plﬁi@@ LAEIeQRe %sgfﬁﬁﬁ%@ﬁ?&%k%{'ﬁ%} &fh@g lah&5r @Qs@&:t ‘.'irﬁélrh MSpolymer is

(1 oadi ngs) pol yne awn-fromr ctors
prioderedas el prewotd afslipohbeitcaaltans rﬁsaatthmsdr umart).

ol ri sation un| as t n achi ev
oy T P e dal SarbeRief Sl AR 30s fefsreEtentil dver the
ydays, Bh@ E%roﬂ&ﬁi‘éh%tepmﬁnéréﬂs@ﬁ EIRIRMn aPost Irhphst 6fahﬁéhawlty in
EP 4325 and EP 891990. This increase in sol

anyoRed Hdhe procese diny albt sigaidicpntly ln@newde@naem oot only the polymer
uﬁf@éeﬁjfe&ﬁ glsB ly refag{ an i({()%g? é{ﬂ? 81%%30 At B2 l‘Jer% t%qg §?Avvsxgg operating

uces ream uen rec

exper]eidediae fidso oplaeyest mtﬂeesmgigmsgh%hdi cdri&entmt@dy (badihgs) of
%i gh soglds | oadi ngs is_nopre problemtic and_ caref ul
PUYLFGWitha™a éw%fqaﬁf@lspr’%’@tmfé@%seam @hdéaameeaa@@sa@ gy

p(ﬂ?ﬁ%ﬂ%‘iloﬁ QHird B ¢ galgl ek %Ql'ﬁe\% tl? retaEEQlt 01¥(\5B}élt1gn Bbcities

have been exp er| | ower so Ioad
adbigvied dor eaauuiphén)dnglw mttetctcmfppw’ehneqplrmnass asmﬂlustrated by EP 432555

an%elgfg g&f&ébl SPhPs%na%gsqu \s/&dastltl)all 1r?ésqg dctasr}]r%ble as 1t increases reactor
residence time for a fixed reactor volume and also reduces downstream diluent treatment
and recycling requirements. However, the transfer of the product at high solids loadings is
more problematic and careful design and operating practices are required to avoid polymer
fouling and blockage problems that would not have been experienced at lower solids
loadings.

During, and as a result of, the process of depressurising and devolatilising the

polymer stream withdrawn from the polymerisation reactor, the temperature of the polymer
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pol ynmer stream w thdrawn from the pol ynmerisation

reactor, the tenperature of the polynerreduces. It is
wowdob/1kmaeswn t hat the process of devol atil i si ngPEIEP2009/054441
desorbing the polyner is significantly enhanced by

mai ntai ning the polynmer at as high a tenperature as
possible. Thus, in slurry processes the transfer Iine

bet ween the pol ynerisation reactor and the

re@8RE CRIHER %hb@ﬂ e ﬁﬁ%ﬁ&é@%f d&%ﬁdﬁhs&g Bnd H&oﬂﬁhgfﬂfe olymer is
streamis usually heated. As an exa atyp |c£
mgnﬁ@@glg enhmcv@bgmmaxzﬁ@ thmgolWDet)Ei/asdh@lmtetrtperatme as possible.

ffline fro nmerisati.on Lea

TRk b Eesn e PSSR RetTRG SRR HRaRREh gt apg the
e%bﬂ’sélﬁ%ﬁﬁ@tﬂ(dégaﬁldgpﬁébﬁéltfomle @blynter Bk thafuiiy Heabed. As an

eated fluid such as ressure steamin order

ofe typigrlseeeshdaty Q@%Oé 12heangd WiQ §5/044570 v také offdine from
@eﬁﬁg%é Rl Bonk e DESHAESSBhirk I BAINTEE sy

suaigghduderyed ﬁ)rﬂnﬂi/wiﬁcl‘f ie plovidedingiies hedtebBuid Rdch/ @SI8@HFessure steam
. generally. jncreases with increasjng tenperature and
md)é@%*é%gmw&{%%%t Pwma 59 tf&rsgltmé OGS 1h (5| al59gr gt known that the
StRESEQBTRL f;cﬁ?m@{l?e; CRBREE TR Lit S GEU tibff?@}mo a},g {dIndrBi€ and/or
increasing solids loadings in the tr ns €r system now
fobbﬂmgfeytlmbs seldveaslsrgendrdhecdcabes avithAscraasiesightperature and

caref n he transfer lipe fromt .
AR ShEy R 3 Beabldtss of RS G adali et sty Sosominameve
sigMfifdr€ Weidtthb BREdafigls b6lidRi16add9ssah Ald thdnSRY bﬂ?eﬂﬂnb‘ﬁ%ing u‘uhsed as
ri sking fouling or aggloneration of the solid pol

mERHATEARPPYEs A R oPSUT carplit] grsigpdithe ransfmliva fives thetne ymerlsatlon
relul,tgtuf gecg.ltﬁ%ﬁ % (S)lfdert {geacﬁlte(rg Q{FEE% tV }?e%gn%%tc‘o id Eig\?'olﬂltd goﬂ without
increase 1 n volune in & aNS reflne an

nm[@feqhﬁg]braggwrﬁasteonmftﬁéﬁﬁﬁmdlﬁhaclty However if the
vel o tkiecomas Eoo high it may exceed the sonic
{

vel RIS AP TED M g B Ppjiase|ob e shiggam to
vép@ngé ?ésHRinIgQH af inctddSe frl %m%ﬂqg a8 ine AR cohbe éfil@l?t iperease

inttial velocit I's too ere Is an I nCrease
ingfredio weloniy. diovafgfgt ditley etlpoty lekombetos dlighdit palyyrereddle sonic

t her deration.is at, in
v O R RE R it PP oS R bE b MR iy G the other
h@adigthd iQitRal aveisLk kdLlo@nthelReahl Merdasdtrake rbARS, ora@ghomerauon
t he | ength can be sufficiently great to inpact th
ofghasqlid pohyraerasmgengipnethabogbant . This can create a
o B AL BT SR PR Blt % MGy onsin

orterrte allcaﬁvtsafﬁmént hSatmgG@&ﬁcarpyacb cunkehé ledgthi @n bt keffidtently great to
ropgrtlon of the %@gn er_|line length to satisfy the
mpagk the sptial plaging nt THIMS Cant CRRRIE |2 WIBECSP PEyl &g anch as

fobgﬁx'ht §Fhd 'hhl@lgvak%ﬁtthé ?Lh%ntp gﬁd’ Eﬂ?ﬁrgisbf @ %ﬁiﬁb%ﬁﬁagé e, Often it
assing vesse esired tenperature an
ispeessuy & boad awgniﬁcairtepmpm‘tmmnf tthf: tiansfbi lnga’ Iaggh toveatafyi the heat

f I 7T701A
inpeErBietiEnty. s soERRY ARRiechl i S sisinedhth Ry by lymer stream

arfll SCHMORBadsiP W @sel at the desired temperature and pressure and with the
minimum of fouling/agglomeration is a significant technical challenge.

GB 2157701A discloses a process in which a polymer slurry is discharged from a
high pressure zone to a low pressure zone via piping which is surrounded by a number of

heaters, and which may increase in diameter in the direction of flow. Typical inlet
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hi gh pressure zone to a | ow pressure zone via piping
whi ch is surrounded by a nunber of heaters, and which
woreypoilizmseease in dianeter in the direction of PCDRP2009/054441
Typical inletvelocities forsthe slurry are 3-20n's,
and typical outlet velocities are 14-150nm's. The fl ow
of slurry is controlled by adjusting the pressure drop
down the piping, by adding additional diluent and
veYRRRS 51 10 slhhly%%h@@ﬁl/so 984 y$ica] S1PYeIBORBILRY 4l BBrvs. The flow
nber of ers in operation so as to adj ust
Ofalmltms caitrollap (buradjumm élemsesmre deopt dovm the pimmg |bmgtddmng additional

.an r,obl ens ted,. th h. Th ent
i R B R TR pgodiely B0 Rhshihapa e RGBS eaters in
opetiiibAgo hi & Jd?@ﬂﬁfe%&uh@&‘ YapBur TRELS nd ﬁ’leﬁth&l &ﬁeaﬁ% &%ny
vessel and at the sane tine to mninmse the risk o
preljemns agpocipgd esrewitlound that this can be done Wi t hout
add| L ] d|Iu or . rbon
'ﬂr% p?/’gsrrgflt 1nyettio % r§eek5 % PP%‘E}FF Ejg\% g o egﬁ) ymer (imfnlgﬁgttransfer
frcaﬁ ﬂmfeadtdneto Itm@gﬁssﬁl{g W03l aB@ 8t the PITRE LSS td Hiniheal thdsidof
| yner - caontainin strean1be|n§Qtransferred froma

fO%f!%f &g havgtpynl thaldBissan be danes‘éﬁ wefdng addidory ddeent eeother
rough a heater
h’@%ﬁ"é% ﬁ‘g" gé%%e}glge J&ﬁta§rt1£§ Ié? line for the stream
and mnhnglp in héat bsget the mweanmf govidenie prosberfer heatihg a
vera article si.ze of the solid polyner is |ess
p m‘?{ nipg YroARL Aeing papstireeddron MOB/@F%%@P%W@%IPWﬁg%paranon
zoﬁ& bR &X béﬂlﬁlgslﬁ $5asBBB RS sthefmNAr cﬂgﬁ q h%ﬁ@f‘colﬁyﬂsg{geﬁtl@aﬁl one
than the mass flowate exiting thé reactor,
tramgler Hoeefor dhepticay apfl rmehtes fioihgaters the treasfen lng:, E’hczem‘nthe average

oA o S 8 s CRLB R b A8 Rl B PR S o R pomer

cohtaﬁﬁng sitedin ex@fingdthe hbgeit i ADSARE tHahNBYPchF thah $hedhass flowrate
least 6 m's, preferably at |east 8m s and nore

exijingrthe ERPIPT. Ahe Peezage Vletaﬁtg of i pobwecrFeaEirg sterappeither at a point

8 Ogg %11\%2% tﬁeg%ﬁ ggtﬁh% %@egh% B%’t gfe{l)lg ! ?ﬁfeﬂpl%%gasgfed%&% ﬁ{equaner line

inlgt, ©t 2Gthb arhsferding ditlit, boat least Grmed, pmfeﬁbllyableﬁstlﬁlt/waﬁhmme
0.0 ar/ and Q. 4 bar/m_The m ni num yve) ocity % . .
e 1t RGP hs HeeTieation Spart DSRanHer Lrapeshan ength i
préﬂef&%l}) Seti &G0, O?Qaﬂhﬁ aﬁ@i d@rba‘i'/ﬁq hRdYGEly tlﬁ?wéénsd‘() leS bar/m and 0.1
fouli'ng. Generally if the avérage vél oci ty of

baplol, yimst prefimatdy hetmgers D.0éanb8090ad 61 batfa. | engt h of t he

iyl e DB e I Gt RN ek pS Fer tine

is eagulred il over e réduct Sk fEAMKENGERdrAlYy ITBIRSMIeBb: velocity of the
However the |nvent|on al so enconpasses the possibilit

pof iBr-GORISIRIBE HEGAy U6 alane thlengih of & isaied arad tgyiranster Tine is
gréa(f%r tf s 1It ngZ {s8 1@ EPE%'E& 't}?a lé?%/at%)@%%raﬂgf& R cﬂlttlef G}g}e{ey itis

fso pretferre € average Ve
mat cbiﬂ&ni‘mkly meraswod)t Blonieng tht frvamial also encompasses the possibility that

the velocity at the outlet is lower than 6m/s, for example due to a particular construction at
the outlet.

It is also preferred that the average velocity of the polymer-containing stream at
80% along the length of the heated part of the transfer line measured from the transfer line
inlet is equal to or greater than its average velocity at 20% along the length of the heated

part of the transfer line.
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80% al ong the length of the heated part of the
transfer line neasured fromthe transfer line inlet is
we@eowali2teas or greater than its average vel ocit yPEL/ERDOH/054441
along the length of the heaed part of the transfer
line.It wll be appreciated that the
pol ymer - cont ai ni ng stream passes through sone form of
pipeline at all tinmes fromthe nonent it |eaves the
pol ymw®af 5@515199@5@@%@ ’Ehe%hhﬁerléon%'fﬁlﬁé %&%Q%q&%g}g some form
vessel . For the purposes of this invention, the he
ofipipalina ot dbtﬂ@@s frgmctbﬁpmnmt it lh@vm)hht: po]ynmhsmq@ebaqh@ fntid menters
eat .secti e transfer
o 5888 VROt b P DSt S FGh &8 edivaler [nedPRofivg o
codiifitise thd hetiheat BfelsR T dne ﬂle(lféﬁmhﬁ]%tof@ﬁe hdagdneai bt the transfer

sections). In this context the term"transfer |ine"

line{apthe rﬂfsteﬁ thpsheatedseetionar yreil thapndipddle hﬂateﬁ.sactmsios@@tp@f the

[ f 4! 39
hega%:g r?gcgftﬁ‘%}) F[llh {hgs)é ?olqlfé%x"ﬁ‘t nglg rtﬁ% {e? ?ﬁg e(gr %Egt%x{ ag%(sed hereinafter
intndessdeliin litis Iseolmfthé bessivélit ef ) numbao:rﬁhledte& eébtibﬁs t‘lﬁmatted in series.

t he end f t he heate ectign of the lin and t
The fuglet o the heatkrdar E?ns?%rsi@s 9% thedeaigns considered évegf therend of the

he‘ﬁfedtsQ&JﬁQﬁ{tﬁéjh&e Ghd 2 iRkt diRe héa@é’lf]%{a%rédhs HB At 9 g@cart of the

section of the I'ine incorporates the single heate
hegtedtsedivs adthariinia, whicrs thehtatal]! seti¢n afithe line epipestes the single

case ere the.line nsi.sts o er of d| ete |
ni A RedGR &t e BRSPS iidn Sor BBl S i BRLGE fonsiss of a
mSeRabalieeeRYhcatch rs@éiﬁ)blé e OPhiodd ofVBbitRectBs MayMR separated by a
nmeant any form of conduit suitable for transporting a
prpwiieRontrelbvl el Byndingt w@mwt@m@nmqﬁgowtu syiable faquitagsporting a
PR S chAShESpRaEAa  REP g  pai
offpéeision gthentdnduldh ememm;l@ierosmwttmg ac}gé hiditihp @pitof t he

heat‘%é descr bed bel ow, the q@ﬁ L is considered t
be tWaer s%ﬂ °F1gR it eH“’PFtB-fﬁ“Pﬁ@f ﬂw tepfescrledelverthe bengthLis

comae&e% Bt th‘éftottan%n%{ﬁ o the ALY Ghe WORG 1§ 9{355(1191%{ e h&&er
of part of the trans I ne
Hdﬂem@r Iwhen consikdesingniye Iangtb@f det “beated pas of Tk tmnifar lmteé’ this length
e wher eat.er ri ses several ated sections
o B R V) Pl SR Ehs JOT b3S SR M RER B ATE COPRe Scveta heated
scbe@is§6ink& b h&éa&u%lectio@@qh@le@@thh%hthla%&t@ﬂls ARk oM g&?&bom

sections, whereas the gth of the "heated part o
heated 2nd Hpkgagd Sepiras, wherf:ehs@ ¢ lngthtofdhe thivated garteod the transfer line” is

0 I t

SRRl A8 PPN LEIRERSRD 415 PSR

trdnefeglihe Gfthi @)% akingthesteed lngt cMhyheadd! sredsIsont), b ahsured
the start f t h?ngl rst heated section. The velocity of

frqry dhesary plthe R BR§ti8Rr eam i s defined as the
vol ufRlJeldei |0“F‘EY1J Higmeic &Eh‘?mﬁ%%;%%%ﬁe i<GRAh& ngtﬁlg yORuhRAT flow

di vided by the cross section strea ow pa
ralBy)f tlmaﬂﬂﬂger—&ceitammgyﬁ edns divededtbytthe cavescaten vithe Girt@m flow path.

red over of at | east m nut es no
¥ Fiete ule TSRSt wistiipy clichy diceoted tergrperiod of at

leéshg nihf@eBUHo B than 1 hour across the entire cross-section of the stream at any
one point along the length of the transfer line. In some known operations, the input of
polymer-containing stream into the transfer line is discontinuous, as the stream is first
discharged from the reactor into settling legs, which themselves discharge into the transfer

line only when full. Although the input into the transfer line can be smoothed by using a
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one point along the Iength of the transfer line. In

sone known operations, the input of polyner-containing
wa@roeamest o the transfer line is di sconti NUOUBCT/BB20091€54441

streamis first discharged Fromthe reactor into

settling |l egs, which thenselves discharge into the

transfer line only when full. Although the input into

the transfer |line can be snoothed by using anunber of
ntheykfﬁlgggﬁgndlﬁﬁ%éﬁiglﬁr vlélgo |etg ge’:ﬂ%it% e %ﬁs Ié?eStream
veldctty i therioinsfeohst @mmbt coratant tMapiatiominf flovmatan also oabwdn

occur i.n continuoys discha en,.t he val ve, . .
copicsIthyes elaﬁ@efﬁ Vﬁgcgﬂ{ré’i‘ﬁaé%eofm algeys Pigipdipafly moved in
or@¢rd8 bréventHuEMER bf Pl ihetiihdPosABlNIBInATHudP® &Sihlofant to consider

fouling. Thus it 1s i rrpqrt ant to consi der an average
aMAYPIBES Vloeieeves aperipddr e rathes thant the velobignattany one instant.

vel ogj t n ne Jnstant. The volunetric.flow.rate.

s e el el fae iy bR Fog ol VBB FreBdf g S,
liquidjatiddsza pHas@asTHeRAERS ofTHR 2A8THAY, £d Has r@P@btik/le dBhdhies are

nd their respective densities are calcul ated, where
Caﬁtﬁﬁﬁ% PhatePPIREiat. based B thfsagdestc equlipriysm praperties usually
el PR B o e AP RBRRE B e s igr o gven
mikture,at ghy prinnehehesterathe anyoyp drastionts atfhectiveaifekessiileand

vapour fraction is a function of pressure and ,
telPB%ﬁ@F%t Afie PRSI Grs Tupeehy biay é@sq hivgGgH of Ypgur fraction
ant %h?éi@é?_p?opfeﬁ[skg t(édcpr ﬁrl]”ife pYRRREGnd &@%&'E@ﬁ}ﬁ?@l@ Y ﬁ)bﬁr?t]hg heat

properties ( o the pressure and tenperature
trapaiss aid ethermedynaatic equililsfivn camble sdheed: theethodYhabasic equations to

IJd hbrium can .be, salved tagether. The .hasic
oA b RisThE BRRE: PORY e’ PSE Sobam JiSuraR nsy fopgare the
cohftregiophdseméanat tnd-tdgefativier flow are the
conservation of nmonmentum and energy equations. The
averd§aveiaps kelegitiort theaolysiey pentaiaBigsHEsn #h 8 ¥6raéeng the length of
9 . t t f . .
A R BRE P bt PR B0 o Bl thlPre g L 20 s
preferabbastlea®03(mi/s, preferably at | east 3OnVs. It is

referred. th the nass flowate of the . ..
Dol S AT BT G 0T BAMTKP P GO Remieising Sreg exitig the
hehfRf B rolAdke WAL 3t &fer HANKE NI BSFrald é%‘Mr?gt e ?&cfc%r,%d more

the reactor, and nore ﬁrefeyably I's the same or less
prefaeghly i she seietar iggs thae thagsitiog thd rragohdén other werdsj it id weferred

ref erred that.nao.,additional fluid is adde o the .
o8 AR IRABE B b Bt wifinis e DRG tehbeehdthving te
redvidt a@d ickiting thdigatgat er. In one enbodi nent of the
invention, the mass flowate of the polyner-containing
st r daANG anbedimept ¢fdhe invertipn Buprass Slewran of He pebwnerwentaining
O i Catent '
sob b SAL XS Y B o BT Bl S OB (e e
this dnddnsisenswith seftaruges flowintbd hiee polsfrtine Shikit® bontaetOdischarge

I n_an ?I ternative enbodi nent, the nmass flowate varies .
fro& the polymerisation reactor. In an alternative embodiment, the mass flowrate varies by

more than 20% (based on the maximum flowrate), consistent with discontinuous discharge

from the reactor.
'The heating and depressurisation of the polymer stream as it travels along the
transfer line to the degassing vessel causes a progressive vaporisation of the liquid in the

stream and a resultant increase in velocity along the line. There are conflicting
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nore than 20% (based on the maxi num fl ow ate),
consistent with discontinuous discharge fromthe
WO e@etiziess The heati ng and depressuri sati on of PEEEP2009/054441
pol yner streamas it travelg along the transfer line
to the degassing vessel causes a progressive
vaporisation of the liquid in the streamand a
resultant increase in velocity along the line. There

re?ﬁﬁenfe«a&ftbisgﬁéf ahesl bdi the thafsRALASTYO IS eESd Qfgécﬁge and

he transfer 1ine in order to ensure effective an
reliale pilymepoinphasrand haat$fagsfemnéhiletdtigh veloa fiesenhiiel lebt transfer

i gh | oci.ti.e nhance heat transfer and, general . .
aniledent B T SR 5T S S I B PR o tine. 105
infhoARg thdrefdee ol dblde oplitideSransROlihERhoth a8 Af S Rertvinike

able to optimse transfer line | ength and di ameter _
méiRfajrangie reprngr hgatttiasiceean prdihens fensfernesfiiviensrseas smebtain a

r icL.ent. in a

Sugﬁ?%qt]éfi %ﬁtﬁ)ﬁaysg(gsgl gf %‘ts@ CB%?%bﬁétreﬁTg’tepagﬁgaccept abl e

t enf@ubihg oecurdmobti dt)glnﬁﬁﬂjdwhemhimﬁhbiﬁﬂfgr' Tonlwloshie m)&lﬂ} high

conbi ni | o el oci Wi t i gh tenperature. Al ong
epRgaiugh 3\9%%2( it o frapsien IHE ssxsralrhaidrapfig regimeg exist that

j ' t fagateln I f :

S G P e el P AR L T B L TR0 e ove o cartain
wagkblemperatweal lquidkemerdbugeae exist uiodtactwmitin thel moetglerurfazd, ahd the wall

i ontact with.the netal surface, and the I
oo ebirgetd By BEnBea By TTE0uE PR afssRe hoat ranster
codfficidnt (FEAURSS). tThe tlﬁﬁ@&ll)ﬁ SRSk Bhin ¢Refidst 2d98RY tHef 1A of the heated

flow . This typically starts within the first 20% of
pagtd thedtigster bne.tievensaaidgengesinglp highivslte teanpstaure ahiss, heat

QUK Bl PREGBPLARYe A 5L ETRELELHN BB e

indremshipepaii. guithe caiour Addiohenthams td Indieasd, atistSlow occurs: the liquid
. I.ncreasi ng af ain, As the vapour fraction continues to
is fligpgre F ISIds G EERYQYS VAR Bigte Whick rapackEhe Beptitjgnster

co,@fff&i@nﬁtﬁeinﬁ§ﬂ filSy FocidB h%‘tﬁl‘ﬂ?%ﬁm QLY 4 rRD @?ﬁo M&l@n%tlh of the heated
i e mst Tlow

npacts the heat transfer coefficient.
partayitreetrans fea ling, roortmertly bebfder 60608R6%: g the heyigth. Ghus
t he. heat,ed part of.the t fer |line, nost _usual ..
st inaan U B BO PO PN FarpeElopu e e abr Mg aion i
eqhifl@o oPN@AL tBEh thiat inl the BENAowlBgibon ! MfRMEY BRAVYRLOGEbYity at any
inthe nist flowregion is gq al to or higher than that
POty ig He rpist few remipn w@t toast 4pv/afreergiprgfenahly adleasiatye/s, or even at least

' Ity -] h ist flow regiqon.is at
1065 SFhoply BosAuB R ) Bcb§Fud® Rute Mld % hind ot
| eadrefefbiysthe ViR wlahematagleldehie of tiollyrh & - @viendh akechm at
ure ' [ urs. Preferably the ratio

30y Hona iy eiaayet VeGRRd oo e apeFy s ooV erPe Hejocity t 20%
SRSyt A LS 0 S 051 ey
leashé3l engt h of the heated part of the transfer line is

at IIte %Saisolp're]ferrgé] g‘ia{r&ré?atpor oeiI tﬁer: g\?érggea\}eiéc?t?/sotf thle' p%lymer-containing
stream at inlet of the heated part of the transfer line, V;, to its average velocity at the outlet
of the heated part of the transfer line, V,, is greater than 1.1, and more preferably greater
than 1.3. Typical values for V; are 2-20m/s, and typical values for V, are 5-80 m/s. Tt is
preferred that the average velocity at the inlet V; is at least 2 m/s, preferably at least 5 m/s

and more preferably at least 8 m/s. It is also desirable to maintain the velocity below the
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It is also preferred that the ratio of the average
vel ocity of the polyner-containing streamat inlet of

wo bmohegmied part of the transfer line, V;, to PCHEP2009/054441
average velocity at the outJ7et of the heated part of
the transfer line, VO, is greater than 1.1, and nore
preferably greater than 1.3. Typical values for V are
2-20m's, and typical values for VO are 5-80 rris It is

soH{cev c1t§ éécﬁ?&mélhe 1géfe§% Ei/dt ?tl tﬁ r?ﬁ tgﬁlg geté 1s less

thar &0 W@bf@fer@tlyﬂ@aﬁan&m TYpicdlsy ‘alep i $dakabll embR usually
mai ntain the velocjty bel ow thesonic vel oci t

beppecarldd mel %,uprefpf@blﬁrb@fwéd‘* gkt 0, st H@@F@i@%xv@ffﬂ@% il Syand 4.

at t e ..

F harGaRtihd B p¥lhabopdr o880 1Rl Boiy IcP LR Bl 3 Sntaining
stm&uadnl'eyagxepmxeh slzeZs defihelims tipy s&:fee:{tgbﬁqh (274 \bgeﬁméht@f degharticles

10,., no ef er abl etween 1.5 and 4 Regardin
af%&‘é}eabeé Siing %%‘E’ZOIBFUX’ preoung i %%T]Vrﬁ‘rl 9%h Pgllﬁléle (sieve
an@@%%ﬁ@ﬂ'?lﬁﬁi@tbﬁh@hﬁg MEMHEAN. T?ﬁé @51?&%091%5{ 6ﬂh@g§l‘yﬁﬁr~b§ntammg

defined as the size at which 20% by wei ght
stygamthiag b e@lﬁmnbmphﬁmneﬁe bedting rejuéneinegt 1grthmtniursrﬁ@tlmy If the stream

G PR EITEPE e AeulRon b Sob S L LERTNE o Phefiquid

req@tedITe be GOAERANI/HGEvabsreRI ERSed bht §8 |sf)1hd3?<515nn|efrﬁaeﬁé it can be
the heating requirenent in the transfer t he

waer i dg @Hieh@ntm@turp &h &m@treamn@dnb@e@rmsgﬁrrma aossgmﬁcant
t
an?oglgtlgfpl]ée t {ﬁ% %1% rﬂlﬁXSf{ £l dﬁ or ert/a\glg%l%g?@ gveig%e g 51zte of the

solith pobznieir ¢ tddw Amim Bkicaﬁfﬁﬁhd: phsller CledavieeagopatiRlc ilf@ﬁheﬁﬁﬂer the
tream and therefore is

hegbirie g DAbGeq e 104 eras I BT RrRRR Fos et s ons
in HARRERE 1ihé B thl%tsuﬂréudd 151@ Jﬁgﬁgedt 1’9 I‘%ﬂ?the solid particles

particle size of the so ris
retpeindes el huk ét is dedidable to trenévre:ha gat pé e pnattezlw tadhe &ulmeaundmg fluid

r the hange bet een. th art.i
= g0 s bEIIE OB G e PO e fr eSS Bt il ranster i
suffitgedtliyansifl @hat kiR liaRAd Hhﬁi 156 SO dini@el § kid s@niestemperature and the
vaporised it cools, whilst the solid particles remain

solighcan repspgably egoauideredis ke indicetrgudibainnt Wish Hedllofluidhe
part [
posgtﬁlp?éfe{;@d e G QU RS0 8 Bk Bl 2
and mare prederhidigtiess tiamsihan. T1$e mfa‘ge@mﬂmd Sizd @pivd dvbtovidisuch as
oI id and?@ uid have approximtely the sane

%Wr%ﬂf’af”b Hnd t he soI i d can reasonably be
congj fé%"rﬁgrrécpthg %erhﬁbr ?({4 - HoR:hin skBSn gy{h‘é outlet of the
fluid. IS preferre average particle si

trap$fet hee sabo‘da tho dgwrgpoinit sf tm$ﬁeaﬂ]aﬁ‘rem1y, dheltempesature of the

refera | ess t mm_ The 3¢ icle e
e paRGte it ol b e G i Hee B Rreutri O LB sabove the
de@r@ﬁﬁrdfnggt@gmtenperature of the pol yner-contai ni ng
streamat the outlet of the transfer line is above the

dewlpigiateo potlempdtbet the afrmp@atsfeecrfam streatrhigset fehpay the bceeed length
am at .th eater exit i
or Glegh e B Rl e T RO LT ERO S e e
softening point of the polymer is defined as the Vicat softening temperature according to
ASTM D1525, ISO 306 under a load of 10N. This is the temperature at which a flat-ended
needle penetrates a specimen of the polymer to a depth of 1mm under a load of 10N. The

temperature reflects the point of softening to be expected when a material is used in an
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dew point of the stream It is also preferred that the
tenperature of the streamitself along the heated

wo engtitread the transfer line is maintai ned bel BOU/EPB®09/054441
softeni ng point of the pol yger, where the softening
poi nt of the polymer is defined as the Vicat softening
tenperature according to ASTM D1525, |1SO 306 under a
| oad of 10ON. This is the tenperature at which a

elédawd -tefpaduregdlicatian at t'éﬁtsﬁécn@eﬁ QG ERbeBlech 38R ahy BBmm
a_depth of Inmmunder a [oad of I|ON. The tenperature

thac&fanfé atlas hBmpbinyidgr angddengsh i glaced aheiepiena apargher(for example
a R85 ﬁASP% Ilf%?fvfd}k’fagg%;ﬁﬁng etﬂ v&tﬁgﬁg{e@agé{?needle ?hlch haa a

app cation. st sp
créssSpthidnal arka atnics tq:t of lemaf, rashon ihe speadibn surthek @nighdl, 1 mirs from the

pI ac [ e testing apparat us for exanpl e a ROSAND
ﬁ@%ﬁ{%ﬂ d{ P seerimpa Thegpcspy s tendgwered into an oil

baﬂ?ﬁ%@c Wht Bﬁhﬁ@ﬁns@d Gf e §@§G°C% ho@ Lﬁl"f‘i ffe rfetstfln‘ﬁjnbxget&ftes 1mm;

I'mm 2, rests on the specinmen surface at eas rom
the reepediyere apwhizhdhie foc¢ubiNisithe Hppat saftentng teinperspeci men.

The c:|rre IS then into oi |, bat 23C. .

The RGFR FEMs:PabiFi S ORIED o SoBeiBerngiaupy e te interna
sutig: sRRErensianNBleBingS Heag MB&uRERRSHAEULEh e ol Glirface of the

this occurs is the Vicat softening tenperature. Heat

lijes Thp the heat fnmah &F @e seepn i qsnailyp@hw@}bm@wnamg itrggtemperature of
th? In&éﬁ%ﬂ g?ﬁg&:&{ﬁgg ?Iaﬁnsge%rlre gt Bl %l uspll I c?o cthégg%ﬁ% [hqu’lfgﬁeratul e of
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the hiedtiag encafurh recdnitave withhhisodtbiesuhfasd. Adﬁllilidnaﬂjb of iilﬁarﬁdtfv%@nme heat
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inp 6 el CP bR A SIEhBY PrSRIRe Prn et IoRFacd & caotaetmster
1irfORG: &Xmgﬁaﬁghé‘ﬁaﬂslﬁ% 1inEBES Al ?f e?mﬂflbc—é‘gﬁ dl&@é&% IF@téﬁEsgbt%Hs the

in contact with the outer surface I ona
ovaradIéTea‘ainpwtetb yhe sttvemheat bd prptallst @mltlbﬁed;by ﬂﬂ;mtmgrthd{)ﬁsmperature of

h e ted area of
oG beled TRAES Beh SrehipRete pimior O Brlia RO iy
svERAFIhShat irpuneiTBest of ol cYaidk of Hﬁéé}feﬁt@d $&&ohe rlﬁ oné he

overal | heat i ngut to the stream may be parti al

l'y
eRoRtAet the opgralh dpal sanuh ép thistreamjseadinstadebyothangisg only the
. ; .

e i D88 S SRELIO08 iSO BTt AR5 oo
itsdreatafl fertoth, on ev@ronhpfrﬁheboﬂm fheaged 16 e00%@l$ts hkatednBgth. It is

enbod] ][11 overal |l heat input to the streamis
alsé’oﬁ%%‘l’gg 553? H%lﬂﬁtlﬁ@ Ogm%ﬂbﬂ‘f‘e ﬂif’é Fﬁfé’@%@‘ﬂg thegreg W@Ch 13 heated and
chhﬁ‘élﬁ’é BRlteRpEhRcEs gx Il@d?m%r ﬁrmli B]nﬁeljngl Lae portion

from60%to 100% of Its eate even only in
t he Ipsmréfermed thanthg 0&mpayatiGOftind mltdrﬁalfseﬁhc&ad)ﬂthm@aﬂmferllme from

[ i,b nbna on of the above, that
o8 e RRGE ithacaar LR e R L icroRRang PRyt phoe
po‘lﬁﬁ@eﬁﬁi’djfﬁl@feﬁbi} hige RepLiadide OB HeUfermiPYurkRe ﬁfm’lle%%gfer lite

i's preferred that the tenperature of the internal

thepyghond éts beatedkengihas mamtalnfredqleel@w@lm Biining P00 thieqrogymer.

ngls n]E?y 1%%11n?%n1ng %eﬂemper re 0 Ihg %gly%em (?:\c/)vnttazrr]l?ngss%f e%r%n'e!t nf% heater

outlet above the dew point of the stream, but the internal surface of the transfer line below
the softening point of the polymer, it is possible to ensure that all of the liquid in the stream
1s vaporised by the time the stream reaches the heater exit, but at the same time the risk of
fouling is minimised. In the case where the heater is positioned between a polymerisation

reactor and a degassing vessel, the temperature of the internal surface of the transfer line
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pol yner: nore preferably, the tenperature of the

internal surface of the transfer line throughout its
wheabaeich®engt h i s nmai ntai ned bel ow t he soft eni PQI/pPi0n9/054441

of the polynmer. By maintai njtyng the tenperature of the

pol yner-contai ning stream at the heater outlet above

the dew point of the stream but the internal surface

of the transfer |ine belowthe softeni ng poi nt of the
mg)%é/ ﬁg{n’talﬁi%dhe{b%v? ﬁl%stéljﬂbfgra{/uge gf:}lﬁg Ie ctgr el*io'r]glplpl}%erthﬁvmg a density of

93§t945a{g/méaerpe@cetsshada eall ecmochtire B Wpl@lll?]rtcbﬁtrﬁwaﬂaet\%ﬁﬁ 75 and
e case

f fouling is mnimsed. Int
13t0h %{@?Y P@Wﬁ%@? rash P ° ek e Lumpidiay gr deasitip af 955-965
a tiAeo
el 2%32?&2%?1 o SR Ro R S el HEnk ARSI ind 135
prefembdy bdtectredhpardat FE. of t he reactor. For a pol ynmer

havi a.density.aof 935-945 kg/ ess si de
e | TR Rl e SS S ars b ¥ e B B0 B mgrisation
re@diék it %o cRFEheS @B Mndet NREBnBhe %stglol%nle’t: %rthé}efore linked

pol ymer having a density of 955-965 kg/
dippedy tsthie ppenenantion reagier: &tis aleo preferyadi th@tl thsyomib:ht)f dieltedsfer line

and 135 d.
SRR A0S A nen B PR eomBlil SRty AR ety
miin@ied apebyIBIre s@dhi s mm@fﬂfe rfdoivered tvBp@RTChY bé BéRichfd and

transfer line, and the transfer line inlet is

regqvsredwithout fisiead af # ecpmprasgor Hkhipesyehes patly gpstream of the final
oﬁﬁﬁ&lt atm% ah® Eﬁhfs?orpér %éagg of J]?Jﬁthg{]ﬁolgﬂ&ll%oﬁfref}ctb? The

tTans ine s connect. I Fec
streatn nexgyt hbengynanu@shawahdragn Vesstk pml]}&rr(eltusatﬁ)np'eafterr aid hay or may

mai ntai ned at a pressure such that nost of the

noﬁé%@@raﬁﬁv‘?/%cﬂgﬁlﬂ can be condensed and recovered

Wi t hpifica BRsapes tﬁé h@atéﬁﬁl‘%m,(ﬁ@_%@ Ft‘)araT?t‘e%rX‘tﬁ§39|25' bzna Pressure
usual Ty upstream of final reat nent an

at gherquikst Bais dypieadlytle %aﬂwbmfa, arefauﬁlﬂh éfl 1getay he thexass where the transfer

Bl PR S TR R e LSt B
draptn e t@ﬂdfyxnim is I)mauglbemseﬁ S end30% NeeRadl Ehetivebi£10 and 35%,
PI, is 5-30 bara, preferably 10-25 bara. Pressure at

ofthstogal Prespurpgrapet gsndhe PYlymes sahon seackor apfl dieeanay] g e degassing
ara. In the case where the transfer line is
posi ti oned between a pol ynerisation reactor and a
degdssimefenred slabodinieat the pssusseofdiicipvéntichhi the amfvﬂfere the heater

.line i ically between 5%and 50% prefer
is B%%%Eﬁ bfé‘[’) erpptehEsagtat ad ¢ %@gﬁ%vqfﬁ 5@9%&5

cohfiehiRO btverRl is%@ﬁt’e@ BudhB st [eamlﬁd"‘% eerbISr Qt fegﬁ 98mol% and
degasSing vessel. In a preferred odi neht

mest opwsllnt 0dmhed % efbahidncarbon flnds mméra\mle[ir@nttltfepdiyaematlon

rel R g el R o P FRO R ek i Er st R ek eing
veg?mfﬁ%%rgﬂalg pélaek apd pleeaisé o2QPIHUN 2k, BlaPhErAdblY 8@Sleen 6 bara
and 12 bara whilst maintaining a pressure drop across the length of the heater of less than
0.5 bar per tonne/hour of polymer production, most preferably between 0.1 bar per te/h and
0.3 bar per te/h. It has been found that this optimised low pressure drop per unit of
production can be reliably operated even at high solids loadings at entry into the heater. It
is preferred that the solids content of the polymer-containing stream is between 35wt% to

70wt%, most preferably between S0wt% and 65wt% when the stream enters the heater,
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nost optimally 100nol % of the hydrocarbon fl uids

W t hdrawn fromthe pol ynerisation reactor operation
wae@onzpaes i sed before entry into the degassi ngQPUBEEBB®NYI/054441

The degassing vessel prefergbly operates at a pressure

greater than 2 bara, nost preferably bet ween 6 bara

and 12 bara whilst naintaining a pressure drop across

the length of the heater of |ess than 0.5 bar per
anggﬂg\gfesﬁ %géfﬁﬁ%d ot tlé?‘?f{eig?wpgﬁg& Bﬁ%mﬁé gr?&)feﬁLfrﬁg |Ih¥atﬁr does not
vabyebmmﬁ)m,mhdn i B\%t p]telfﬁrsblp pb invdirs eain| 584y ip BE}S.%(DJ sezond perigale One way in

unj cti can. be rel.iably d even at
witiy i Somrgehgyed S ined foryn st s b RahauSoeminyqusofttake
frdth %Teﬁfdlﬁﬂeﬁs'ﬁﬁ&n tdastos WucH 8 8Bl 8 oa@he bB&ation combined with the
p ner-containing streami1s between 35wt % to 70wm %
ng)dleﬁ@mabeqtemabb@ﬁwmwdmp skl %ameq be lrmmmlsed
str metesth lso
*he oRPge e shrineTa FhuRPrtne T e Bl B i brine

trdheRt Bhie’d 08%ct ARimata Ty, YtsiBeedihnar b ¥h,/R r@fg@eraaée Ith/anmo preferably
more than 5% in any 30 second peri od.

beffgean -4 M‘%I(béfﬁp@éﬂhém ahleast 1.3, @mm@ﬂa abbmtulrﬂuéiwever this
latr1 éfe}alg 0%%96%5 E%%H%aog%fphetfaﬁﬁ 6‘1'0 I%Qﬁa v&ath a maximum

nerls i on reac Ioa
ofd}:fbhseimg mbsmafﬂn nédt isialde préferrex ﬁﬂnﬂie m@uﬂd)f&ﬁetremsférdﬁteef diameter
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[ine's out et aneter DO to its nl et Iramet er
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o ¢ B g b Fediicon it e s B o T §F rebofibpagaied by the
hebfeam flatBRE, dRHEdimelehahé Mlléi?)efmﬂ'tﬁa ielﬂaﬂﬂfe@ hi¥h {&lodity even at
maxi mum of 1.9 bei hg nost erred is also

loyyfloraptes dedusinng tha easlrn af fO@h@g, wikbst ¢ r@fﬁg»feér largen diageter at the outlet

ol TR G50 Q0 B SR BB e
Havignsuth aprefearfabpacitips @ﬁﬁﬁﬁcﬂl%ﬂv%u%lﬁ?ﬂ*xﬂgg&&th up and shut down
ave ftound t

pre_fer bl reater fhan 1, 3.
OHeF?é‘PESa %1 ? f?el‘eé?%ﬁqt}é% a?k %ﬁdgq‘*ﬁ?étrta% Riockiees itie alap BFgerredsthat the

ouklﬁf‘(gﬁlﬁe@f bowsira tﬂl‘h%f e i 3G Rer rplglleﬁgl‘?({s KRRE S Rk Hggassmg
streamflowates to be accomo t he heater.

vessel. A iy defynedrealthhe mm@ﬁmm df Itiee tralis’éﬂr hpe Rintkcst atlat, and D; is the

e P A Sl S U By e st

hﬂeaaw@éﬁdéti@ﬁ@ie@fou@ly deE@:Hét!“ et can avoid the risk of
the vel ocity exceeding the sonic velocity even at high

f | owrhgtiBigmabgigmeter £ hatrﬁ%ﬁf@rémﬂs pigfraehly peleast0mm, and more
It
usg%yr%et%%&riw %Hi' nglﬁ Mdspﬁrefe are%%tt%rl]ﬁ fd%%yetterg g@fre‘}vaeﬁ]n 60mm

I ons red owns
andl160mages |t |s also preferred that the outl et
di anet er he transfer line is smaller than the
sol |H‘§ f%ﬁa{ ieégthdf Ofi the h%@é@%@%uﬂ’gng/@m and pyheatedygectipnsy and
th&%fo%@ﬁ’le tﬁh%’épﬁﬁ szlegsF E%ﬂ‘nr ﬁﬂ}%f e]ﬁ‘éfel;dbﬁﬁat%ast ’Sém, but
, erna r o e

ustialbnss worel thmefi@ﬁm [ A §rﬂf¢1‘r@1trangmﬁﬂengthmis @bt &0m am A0Gm) r@bre
prgtrera%{]yefr(tjé Isnf t%r?; 00m.
It is preferred that the ratio of the length L of the transfer line to its average internal

diameter Dyye, L/Daye, is from 500 to 10000, preferably from 1500 to 3500, and more
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l'ine are defined as previously described. The interna

dianeter D of the transfer line is preferably at | east
wQ@owa2amdl nore usual ly between 40mm and 200nmPCIVBB1009/054441

preferred are internal dlaqgters bet ween 60mm and

150mm The total length L of the heater (including

heat ed and unheated sections), and therefore the

transfer line, is preferably at |east 20m nore

o 55 AP 0L TR R e B oot sctons

ea&@@fﬂ:ffﬁiﬁhﬁdl@ﬁl@fe@&f &, ¥s the QR4 SMintedna3 @M etdriofitiose sections weighted
preferred that the ratjo of the | ength L of the

aceqraigrte tha lepgth pheachseetipa; algpnativebrinmiay Bk aatevleredbanreference to

th%é%%\ﬁ?te aﬁv&{rﬁ@v%?%e lg] ;%Qr% y P Qg%e miﬁ% Of rom 1500 to

nmorepr ef era ot I f the

t r ansflertrankfeelihsinceasds i dlagtid avmgdts MeHglle it iObref@edd tamshe
. each of different dianeters, Dave is the averﬁge i
INGTRASE OREHTS ¢} HiRTEiESteps r%%é@%@@flnwiwteﬁrt@an ¥ppaitiegs of the

tra'h@fef' fige ;?\219%51061{5 APGIRERE T % 11?'?156@% ALY Sl drtthj{@Yncp@ases in

calcu y re erence to internal” vo
dlmetw’ﬁéomg ihe lengtieofche p;pe(lpBDaI\Pyecﬁaﬂed b4 a cbhictlenheaing fpérce

r alo ts length, it is )
el b S R G G B siim e s bl atBihg entaBipelocity of
thé ?&l?ﬁ@r-&&ﬁﬁinﬁl‘g%&bﬂﬂ A fleMiated hifer MtigerBR I RIRMRRY: bF ARSransfer

of the transfér line having a constant dianmeter.

1in‘3}*‘°f3h1@h¢ﬂ than thevelogite afdhé trapspgr line inlet ¥e i ncreases in
g;agﬁts ef@%r?c{]ﬁ’la{ (I.;] %ﬁ%tf hhe 860{1% t}?eehr%ehuasrg ?l l %@r ﬂ&ﬁgla’fher

ni cal conne C I ece tween

thaaf mdﬁﬁtﬁ@h@ﬁontﬂll@ﬂﬁttﬁfs redlice:t theplskbe Ed’t@l@hghﬁ@heﬁd&&’ouhng, as well as
average velocity of the polyner-containing stre

enpyiifgdPalite nahasersmpller fotraid én the Péﬂnérrﬁﬁ%qh Cofonfigaration, the fist
sedtldAbtiRe 11+é ﬂ'gfe;ra%hphz%vﬁrmfep Al B@ttc}ﬁ? é(t (AL ini 08 flow of material

transfer IS pre erre that one
thimgh dfe ttanefes Bog 1scmpsfat:d‘s ItImEpﬂefamed alra ey then &IO%; must pl@fﬂrably less

r r h n u i.zont s this r ces the
en 1038 op e dena ™R D Ba e 8 By e Qe R e S
coﬁﬂﬁiéfédrkﬁbﬁtﬁﬁiallﬁr REtHoLBor RS R s&;ﬁ'@hsl &t oﬁ@&ﬁ&fdnﬁﬁnt‘ () léa!?ﬁhe inlet
plant: in such a configuration, the first section of

anri issit of the henled eratieylineace prientedyeticaly sublethsbthe dntesfiew through
th fl‘l% 1st1121$/ahﬂla§1g %e ({L{ﬂ%y\ﬁ(g)&' M ’ Illglle %(IEC% o0 I‘I]dSt ITIE gt%er, %gg/rf)aelment of

i sOpreferte TEEE™ 1

thmlsxtanmrrgmrtmlﬂbﬁér lisssorprans 4 09 fof ktiohea@inbeted by Bends (elbows),
transfer l.ine is horizontal, and optimally the [ine is

wiighaertyriedlly duhaned sushaihpay theiling St Snttasit gae ey A, times.
TER4P T FTTE P e ik ie Bl Bef VB TES T relicrigg n o
plartelliendeetiorfslbotwdeh tiugbowharelusneglyi &B‘raigbmﬁﬁldsbeaduinuj’l Be heated like
thcgUt & (bf[ th%hgogv &]{ltr uoSrITI]aﬁ)I; einl olr gr tlossinq ng\ﬁarc%%stnllcnon o?the heater - they
are not heated. It is also generally preferred that any expansion in diameter of the line
occurs in an unheated section of the line; therefore sections of the line may be of different
diameters with the increases in diameter occuring at one or more of the elbows, preferably
at the exit of the elbow such that the velocity reduces at the exit of the elbow rather than at
its inlet, and most preferably at the exit of an elbow at the top of a vertically heated section.

The design of the expansion sections and the bends in the transfer line is key to reliable

operation without fouling. The number of vertical or horizontal sections between elbows
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the invention, the transfer |ine conprises a series of
sections connected by bends (el bows), which are

wo yppaziehy U shaped such that the |ine doubl esP@BER20091054441
itself one or nore tines. n‘ﬁEEe advantage of this
configuration is that it es the transfer line nore
conpact in the plant. The sections between the el bows
are usually straight. The bends rray be heated like the

[ i.fy .
R et BB fer ol iy oo TR s TRl s moe
cohimdrS al so generally preferred that any expansion in

di anmeter of the line occurs in an unheated section of ]
t he Thegéhovsinditlas tspnstes dise mapdiane varbisg|degreesafcuseatere. The radius
e
of gl](l:é; (E}J?Yeﬁ%gﬁélgﬁ Bg‘?ﬁ élﬁoWag} b%a@?%llegs%fi %@%%’?ﬁ]l p@ gkﬁﬁ‘%{ ﬁﬁet{ar D of the
linehethaxpdinoThe bl@oerls bqucﬂiydiavé tedii of lbetweeh @Di dny 3080 weRSD-20D

at the exit of the elpow rather than its inlet, and
beffgaposhp %F%anﬁtlef‘ﬂ’é&é’oapﬁmé@n g ing VP ajsgpnigfmising

th@fo\églfn't 68k YinBeAY gx‘é 391? s@fkd tﬂ@ EIbE&s la%g;rgiferaho Shfi}lﬂed although

expansi on section ends int transfer
altemakieyontons ehdhads| lesioped a‘tbowm thai pérouit a §roedth figw petfeare not

nu I, of rtica ori zontal. sections between
xR G iR i les s e TR e S Ry B g he above
typeR off @lbd @, oRinHEQUIRows $fotilerSBElel OS 4 $078F Boeommon.  The

el bows o? the transfer |ine may have varying degrees

of difrasdeen Eungtlat thedengh of anm@wa@lmn@doih etrhesfer line

Sh&]l‘llg%\é'gf%y %n%(ﬁﬁsﬁgfg{aﬁfy b%?ﬁ (? glb Vz\zgg { ypi T 8f lpre :\%@ between

0.750inid 310, Dhes pedircdbhardcBGPanib bectibh 2ABcde] Memedistly upstream
referre to ensure reliable operatl on W thout fouling
Ormf? piefespldy dayvRtFaE) plgnaiov. aeelpraphta ¢staperot] qoaaoreﬁgan 4D

ﬁﬁ'e?db%&lr ¥t 3 habeHehh8 BLLAVSK ﬁlﬁﬂrl?&ﬁ{ éxﬁapezg‘khﬁpgpgﬂer

ough a ternative optlons
expmxon@pmmwan;bossiﬂ)tm path are not excl uded.

Sbn%: é%llél fﬁﬁlg{:{ %ﬁ@tﬁ%ﬁeqtﬁéggbf Ot g&‘}gé&aﬁﬁ? ttiegsg%eng%fation as the exit
of tiEdRean @i Rovs rattoP td@hicRNAL ﬁﬁke?i" ?féf&%l? PheOtanb&? 1ink From the

has been found that the | ength any one expansi on
Pob@@ﬁsétﬁpfﬁfea@tﬁlétotth%h@ﬁ@ﬁﬂlﬁ Iﬁ@smb@hdm@ogﬁabat er than

or efier ZREPREARAGHLEE o e B IR SRR mpane vinapt ente

pofAri aex pizhsi devasies thaarthé Hldto¢ aie&ﬁbnsmﬂee aidbrnthel petl ¢t @i Me
r nore preferably downstream of an el bow, preferably
NSEUMIIEAEPT no nore than 4D fromthe el bow It is

aI S @fh@rlgéaﬁg o‘?q"leﬁth%t the H@n&éﬁ%ﬁfs&ﬂl&’s&g‘rﬁgﬂgfgi?ck& surrg?neding the

al t hou er expansion geonetri POSSI
linkt The hpatefjecrl«eemay hatn thedotmeaf @y clecttiet] hestembut it is preferred that it

o R T . B B i S i
pafie€l Blcalb chiagidnlpieh ﬁéatidgrfﬁmﬁ romahher R YR ehRf t'thrhondmons

reactor to the heater inlet is essentially horizontal
can be best optimised by using desuperheated steam as the heating medium, partlculariy
where the maximum saturation temperature is 0-30°C, and preferably no greater than 10°C,
below the softening point of the polymer being heated. Whichever form it takes, the jacket
may either provide the same heat input along the entire length of the transfer line, or may

provide differential heating at different parts of the line. It is also possible that portions of

the line (such as bends) are unheated, as discussed above. We have found that the optimum



10

15

20

25

30

It is nost preferred that the exit of the transfer

line (at the degassing vessel entry point) is at a
whe@harieed evati on than the inlet of the transfeeT/EPI069/054441

and/or the outlet of the paRynerisation reactor. The

means for heating the transfer |ine usually conprises

a jacket surrounding the line. The heater jacket nay

be in the formof an electrical heater, but it is

hepf i@p@ral@th thd &ngitt ofitBe fristdiSink & BhQfved w@t%%@ftghlsﬁcrpﬂhﬁﬁ
surrounding the Iine through which a heating Tluid is

tepRga e ofithe heating reeskivr kerythe Wﬁemll isgpetagire of thedinghingreater
at ﬁe IHI%?'{Obtgg Qné gugﬁ (r%tg ﬁ%@éb g&g:? d fr%rlr n’? bif%hc)% 1the Iliaglymer—

con’adnngrstrqaar 4sliCpdsacsl a)llon@tﬁé fné hﬁreﬁi&@SL Hhmibl‘éﬁiﬂeﬁ alidt @ik heating
tenperature i s 0-300C,  and prefer ablfy reater than
made, eBRTTERrS (98 thedricaii wall panprratyre ofites lbféﬂ ynegeragesch gl his can be

doneat z?@'ontf‘ﬁ'ﬂb@fﬁgﬁﬁé Q! ortzﬁlé%%mb%p dlé&%ﬁsgw %g{ehﬁsg(;f

provi de the sa eat | nput aongt I're
sectivms bf diffdrent tdmyreeatuer Muayprpfeored dowdidrfies grokétabhibieapdratgs at

di&%{g}et tﬁ%i%'t[’r%gﬁ%;l g;cﬁi?q{grflqgta%g 0% gaﬁgwe,alésu aI ‘;gvélﬁ)%?lsn%gggnﬁent supplies
of idIRAtis n%meﬂﬁmfjf(ﬁ' CHESREHAPIMEe a@ff&@ﬂﬁe&ﬁ%&r& ﬁ%q&ﬂe@

opti munheat input along the |ength of e transfer
| i nénjaprefeneeeabodiment of theiniventionyte trahsfer h!@imp draicdibpa

ool e AubB e 8o kil oGyl f Oflet {Shpergioig wanster
hntah@pﬂefdﬁﬁaly batrolledi Iutsﬁig@h@ dtearNOGREAE:TO ¥ givas stelif (MBP@bture this

fraction in the nmercontai ning streamas it passes
hag therhgneliteot| |enﬁémgr?@rlé%1§é§he fransfes lype avad tpraperatyag, t@ pesure a lower

g t

tezﬁgﬂ'%ﬂg%%tﬂ gpﬂfﬁ@%ﬁ&gy&?&gésﬁ élraggglllegttéﬁqﬁﬁgmil@t her flowrates
wlttmrvelqcmeaaminghmuousl y graded manner, or in a nunber

of screte..steps %/_‘é%eat?ls of secti ns of di fferent

¥ & DR T PG RO e BPlyBekeRnigigitroam

1ts@ll$@f b e8ndtr ohid (ftﬁlre?@baﬂt %Hﬁ'h@iteﬂiiﬁg tHeréngﬂgfyfn%Lﬁ 'i‘ﬁto H)l?erﬁe%ter) is to
of the line, usually by having independent ‘supplies

ingrpgse filestolidy corsentwitlcotreamchhis ean b@drow’cerrlecraa&ﬂmg fh@rsehds content

o R gk BB P ARl G DR

cofcenoanitg ievi ystredh BOthetteaseAlna The a@lhd&g:aﬁeglﬂrjd ford €t than the
outlet tenperature of the transfer line is preferably

liquishrregseada compaRFiTR the Eemi tenbareduirae 2 dovgrvemt Soanthe
e SRPERALLE if D de% tbaa%hieb 1&%@&&& te@‘ﬁf cf2ffR! 1 ng control

trans [ i'ne vva tenper a ure 0 ensure a
I oméiheumegp@sm“ ef tht tﬂamsﬁeqimey oka scdids eamechiratvgad sesceawich an

el e S a8 St apodimens

of tiREprbRAPBNEAHINE atf edaBRs BRI MIRImGRBhENRLAGh St thEBFhsfer line to be
itself at the fransfer |ine outlet (apart from

mlmnmﬁ@caﬁhmg}p)tméucemﬂlgymknﬁfﬂulmgto the heater) is to
i ncr,ease

f th
tondt BT hErL 8 B PRt eoY aacgt wipé R Tengltlof e HearkPro

facilitate cleaning. Preferably the pipe is flanged at 5-15m intervals. In the case where
heating is effected using a jacket containing a heating fluid, it is preferred that the heating
fluid does not cover any flange.

In order to maximise heat transfer into the polymer-containing stream, the pipe is

preferably made from a material having a thermal conductivity greater than 30 WmK',
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of the streamw thdrawn fromthe pol ynerisation

reactor and/or by using a solids concentrating device
wapwbnemns of the transfer |ine. The solids canPCHEP3009/054441

nmore heat than the |iquid gy gaseous conponents of the

stream thereby requiring a | ower input fromthe

transfer line heater in order to achieve the desired

tenperature. The use, upstream of the transfer I|ine,

Pgtli

DT PR P ST ERC: e S Bt s R AR som welded
pipsisprgeefewhed hegibodt manferod reghieedor esent i nventi on,

1 ndC REPHETR T LB PRSP OM e T esRe BRiymerisetion
redd¥6H ik Pibsed thrdizhi SAAE (rRskféMat, ]%J?fﬁc@érﬂ’_\eat' Par€&%19u¥h a transfer line

separable along the |l ength of the heater to facilitate
may bfaf@drbg Oanéfn@r%tmtbdeel lixieg éromsthfelrmgad The sBeamn $pthdrawn from

thé Peagtoﬁ %a?r cl:ag In nrécite?]lﬁ%tég PTRIEL aat% y ETI%% thg%nﬁlforec%};%&ltégeag P}%Exlasr,] Fhost

préibﬁiblyt igndeBydrogycldng] stictae paikpig (hRVgh t}@ﬁyanfsfeﬁﬂﬁ@ I'n
order to maxi m se heat transfer into the

pol yhereepitatla Wiy the ssppe ohthipingentios tppedvadeapilfipiariealle]

ongduc
tr&éﬁﬁ@&g%@&?ﬂfe E)%ﬁ)fnﬂsg %ﬁgﬁ%’g%eglﬁl t@%ﬂﬂ &ﬁm}/ i5 %ﬁ%ﬁ‘ée?]haccordmg
to piuqaever&ohyﬁcmdhhglysaefarthm;aeca bf the ugyentiem promiled @ grouiepefor
referred where hlgh heat tr ﬁi ris r;:ﬂ%wred | t
heF‘%“%‘ BelmeEgOY KBNS TF ‘Bﬁje’t“ﬁéraﬁ ORhRAVRPER ISR FeagHAT
wiBh IsliRGeddies Mrﬁaﬁftioﬁ@hb W Eeﬁﬁﬁiﬁ%ﬁ zbie BARIRL, Wﬂimlﬁises a)
single transfer line, particularly at start- up. Such
passiphth ream faonghya fest hesderlyy heaterseachenmeprisingaltransédr line for the

streéxg 2){1%};‘1{6%%/%06 geag.lgq% C é%%?l’g} é‘ Elne alén?r\ém%ﬁtillggd%ﬁ %w—l a?e Ofltple stream
wiglsamiairddih@g dhe @MmpeRAiE bfﬂl@@blﬁmfé@ntamﬁé stifaff zﬁrtl@ébé)&t of each
using a hydrocyclone, prior to passing through the
he@‘ie&ﬁ'gff@? 15 i @refpiglias ieapt 20°C and srprourohrably ek least GPEC @pove the

deWcﬁnt' RN eOR Bﬁjht@l% Qéﬁx@e?atm‘él ded SRR Al bf goﬁlf 9181?{% ﬁ{e l?ngth of

I'nes to accep t mer contalnln
thmbachhransfeahmeabﬁjw tlaa:smcﬁledmg@otrm ofme puonmmx ardrthen

Acc rd| n a further a i.pvention provi

a pr i gﬂg}/ Hdbe ?trf‘@matig%a@b %ﬁﬁﬁtﬁ@a@%@s@m patale to the
firbeiengr, ts&ﬂrh‘élﬁﬁ{ohﬁl%efa{e@ msé B Mﬁﬁ% h%@héi@ﬂlﬁ&%? Rstrth GRd means

is |ncreaS| its pro uction rate to a sep arati on zone

fonhea@eg ithﬁéra F bhe Wbl‘hﬁiﬂﬂ@&@lml)g qbasgnmatntasafsther paEpmer-containing

h a. eat ers onpri,sin
supp At PR Rjtok ot hettER pBOulthe A0 2R aE R FER Madhs Ry ermenre of
thé stedas] &rank | [Ppﬂﬁét aleng thdl@rﬁg%ﬁﬁéf he allhﬁnﬁﬂe@l@hésﬂieﬁ)v@fhetsbﬁenmg point of
stream whi [ st maintaining the tenperature of the

t%w?@ﬁ? cont ai ni ng stream at the exit of each heater

o 538498 B4 0l b0 RURECANN, ANy o
coﬂta[r&mtr@ﬁd)dnlr@trﬁmfmﬂﬁaﬁdm e polynidigatsdr adtoalo ayaptidmione or

al on thelen%th of .. o
device, wherein part of the polymer-containing stream is diverted to a further heater also
comprising at least one transfer line for the stream and means for heating the transfer line
either when the pressure drop across the first heater exceeds 50%, preferably 70% of the
total pressure drop between the reactor and the separation zone or device, or when the
temperature of the polymer-containing stream at the heater outlet falls below 30°C above

the dew point temperature of the polymer-containing stream. It is possible to delay
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the each transfer |line below the softening point of
the polyner, and then b) passing part of the stream
wo oougts4man addi ti onal heater arranged i n par aPCBEP1009/054441
the first heater, said addi ?i onal heater al so
conprising a transfer line for the stream and neans
for heating the transfer line whilst maintaining the
tenperature of the polyner-containing streamat the
-exi: S ' t str
aifditte i PhheFahElcs AR RIT AT e er s TSR
cohtnih@estetam afthd hatalobti¢trfalishedsw ROTE sr B&£hdW°C ABove the dew point
soft eni nftgthOi nt of the polyner. In an alternative

(eRFALES Ot e PPHEFEPYANBIE#8s a process for heating a
pol W{r&%%ﬁhgbé}ggﬁ%gga{%&ﬂcﬂﬂtaﬁﬁ e85 9 fturtl'?épé'@ater the

pol yrieri zati o a separation zone or devicde,
avallelesurfagarteadér hdagngpsliymediatdn imircrsexhb w the earfadesarea of the new

di verted to.a further. heater, al so, c ri sing at | east
hefet SYlhagrdy S op et in R el Anis AR aie o the sEE R nd
hehB&rebll&NA b indréd3€ irfiht RehpiaR Iike PIIGRENERIARAR sBELR6the

the first heater exceeds 50% preferably 70% of the

hegist aptlgsr By i eandeppsiide ieenintdie theeatieotemparturp ef the stream at its
de?ﬁée%ﬁ%g%ibiﬁgyrifega 9 (9"reasg Y e S1ow? rwi‘}ﬁ\@f“ ?q%& ﬁtlgé&g?ee%?}%% éliee tgrgperature

ontarni'ng stredma
toffdl.l s bel ow 300C above the dew point tenperature of
t he pol timsr-cont ai ni ng stream is possible to

It SSI, .. .
del d¥rUR e aRgvpRtoress Premtes sthea s Rodyraensaiomegaciys iy igpreasing

RO e PR e B g IR R S e soli
conbamratioihef e polymenicontemper siteame of t he
ol r.- cont ai ni stream By .transferri art of the
ol Yt ECRPRFIT e € PG ATEY e LMo HRelE a pelamer
co_ﬁbéﬁiiﬁ@ﬁk%n%ﬁ%ﬁ%ls%r% o 2 PRI MPatich fefBAbatsehatation zone or
i ncreased by the surface area of the new heater, which

degiseiviish gemprigos @hpessing thehdreanr throughwtleast oo heajers arranged in
ie . d nge results in .
pafiR] AtCecb 0 bR SHE £ 3TN GP A SLESH b mleMnSr neating she

travibfee Hie, icfbdabl yhelgitse mabigdihiag thelletpetature anthe@op@s@idehining
to maintain the outlet tenperature of the stream at
stiegrg aghsiex @f FaRpdicaige ahnvedhadey peipkalsibe ptreah and fhyjemperature of

thgu\’gsltegﬁ @i%%‘lk gog% Qﬁﬁé\'iﬂn%qelg%h‘ SemeREH ﬁmmﬁsfer zltn? %glomhg @ trening point

ove~process operat es
of pled potemers atd devreasmgttios flos-riteof €asitregmiung] {he odloctty anthe exit of

rate, t, it n.al so be triggered by changes such as
né e Qs bty 0k

©¥ d concentration of the

pol yaiB i) sBhtfth B dowh bRABT th heRkALEE pAsRRGhe Sfedh8nly through
i nvention provides a process for heaplng a

theyesimpming berteri aribagferst r eam bei ng transferred from a

oo YT O St B 5P AL AR RouB T o
hetePah@ee irspaalldng @ firft heater if the velocity at any point falls below the inlet
velocity Vi, or alternatively if the pressure drop across the transfer line per unit length
exceeds the desired maximum (usually 0.2 bar/m, preferably 0.1 bar/m), said additional
heater also comprising a transfer line for the stream and means for heating the transfer line.
In this embodiment also, the temperature of the polymer-containing stream at the exit of all

heaters 1s preferably maintained above the dew point of the stream, and the temperature of
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paral | el and each conprising a transfer line for the

stream and neans for heating the transfer |ine,
w@e@barmhed y whil st mai nt ai ni ng t he tenper at ur ePOI/EPI969/054441

pol ymer - cont ai ni ng stream the exit of each heater

above the dew point of the §tream and the tenperature

of the stream at any point along the | ength of the

each transfer |ine below the softening point of the

ol and. de n W-rate.of .t tream. .
B e eips5 BB DS Tk Beah el ke ity M Behing point of
th@ﬁbl%eﬂoms or Iess and then b) shutting down one of
e heaters and passing the streamonly through the
r emelidiley theezbowe amects @atherisventian sglatiigte ropanatlo@ of more than one

h dth
A e L e L
aspamd @ffthé fnvehgorviel aeingle lahteBny point falls bel ow the

[ [ , or alternatively if the pressure

I I
g?ogkégﬁbgggr;ﬁg@ heptghenkedimepieof s inyiention) exigilpféhetsayer lines
@h@e Qﬁﬁfréogflﬁ d-;gﬁ,ge(fw ?%3?1 H@yﬁﬂnk YinQ: f% hardiModRh &l %{e%%n&s%uon

ar/ m ater aso conpri sing
regatariss empluraing off enithilteevad tinesanachrnd whednissfie rouhﬁﬁdﬂsfag lihtreThe

. transfer .line. I.n.this enmhodi nent. al so, the .. .

iny R AED B wifhat 1 RopRe sk BAvARK o BRRLSfolfs fapgentrating

deficdes, vath Ak s st genicht BiRE SfARNMs H&iceﬁ@at&%daeaﬁey%cstgé
dew point of the stream and the tenperature of

umtrmanf@ﬁcharrapsfpbhrm along the length of the aII

t r arlg 1% pairélpe??lfat%er € otdli]nel Of Esgpgrlep' gg‘{egﬂngpﬁ% af lﬁ%fé N B?flters are

opl‘e&klagl thg atQ@agudicaii \Q[bc& aﬂﬂbéﬁadyl‘@&ss%@&dlﬁﬁteﬁﬁh hédter Stransfer
preferred that all the heaters operate according to

hlxeﬁ%mﬁlrnéw%@tve%%@ﬂ Hémgsmestinselsrabbnketvesrett ansn7 G ms.
o *t b Sebor i B FoodE R Hen RO TLERRE

conggjung giceanmbesieg trincéereed feomy a pobynidrizetionl Ractof tord d&paratmn ZOne or

e A Y e e
cabl BESErQROmIpkiRg aﬂéﬁst'o‘% eRhd e i%PtHe@Frleéhq %ﬁd Wbt for hiRing the
scope the use of single or parallel solid

traggfige Hae. veeravg thedonpergurewt the phlefnmamtalamgaﬂﬁl@emmﬁ the outlet of all
hegﬁksqg s al ?18(5 Lhe B ent%(gl%{ ?ﬂge ?%mf %ﬁd B%?‘Sﬁt?lg?asﬁ‘ é}%u&uetnc

upstream each tr an

ﬂ(ﬂ?ﬂ’é’@d}lf pelimericontafhiny @feefil Beretithat thvwaeinatthdt@dshy biler heater.
heaters are operating, the average streamvelocity

acr @@ P&kfyfrt%%r@ﬁ of sxcdrtiapsiep inesanberanitoredusipgpaaagters
t
1n%¥1(21 gﬁﬁ{)vga{ ug%%hgﬁégﬁb?%at%ﬁdofhi&%t égﬁgésheamilg Jg]pket the

ﬂctvheta alnd emnpanatumqf\zh&jﬁmquataiemsg fhe rheizte@ jaclg:t,ar the position of
rcontalnln ing tr

SRS Pisfure LR ioh e JE) ey B SRR SifeProgours ditference
across the heater and the reactor pressure valve output to measure the flow or flow ratio
into each transfer line, the relationship between steam flow and outlet temperature for each
heater, heat balance of the reactor to calculate the total flow into all the heaters, and the
difference between the vapour temperature at the heater outlet and the dew point of the

process stream. Pressure drops across the transfer lines of each heater are preferably

essentially the same as in the single heater embodiment as described above.
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devi ce, conprising passing the streamthrough at | east

two heaters operating in parallel, each heater
w@ewpnesihg at | east one transfer |ine for thePGL/ERPRN/ 054441

and nmeans for heating the timansfer |ine, wherein the

tenperature of the polynmer-containing streamat the

outlet of all heaters is maintained above the dew

poi nt of the stream and no heater has a volunetric

fl OW%@o&Eatﬁ@rM%rthﬁﬁﬂieﬁtaﬂhféghﬁé%%th}gqﬁ’g%aﬂgl%d pisst-b

ti mes that of "any ot her heater rmance o
maahmt Craamsf}'emiﬂlqrrdeff@amebm ms&allatu:msmw:epﬁmgng aomireemsrof the

U BB o8 PR bR P ARG conro
in He ALK ERE Uhes lﬁafv1ﬂghﬁ1b§¥aﬁé’@rt&ﬁ$seoﬂsﬁﬂw (Mhdid}R). Weakdud Gorrection of the
jacket, or the position of the steamvalve to neasure
flovhparken, this sen resaltinthe trensfprdines needing torhe qormasissipred or
de%r{nf\fl}gsrsgﬁ B‘?ff’({ gﬁ%e 1%1258(}%?(?&1%@%”%&& ‘%fﬂi“g\?t,ﬁér(g n‘e%{ gps’e?aLtm% range.

Tcez&@hl m[@ﬂ&fsﬁrrr}} ioading bheadletr @istepNigd hﬁykbetam[hn&ﬁi%amlanced by
w and o E’ e]sirrper ature for each heater, heat
ﬁrﬁ eiranipg thesbirpeley droveh eash danyerdinen thep selgnlating fhe average

fdvPicalPtht 1A NGRE S thbp 1? dbfa ?J @&ﬁm@ %IWE ﬁﬂs&tegﬁ“t of each
vapour tenperature at t er out and
trapsfeniinoto adhst hedemsstesn loedmto Biiresthe ISEIrI(j(I’lOE[{Ihn @cf ash tinhefer line

o ST R B RS L8 B s Bebiin o st o

th&moed! |Sﬂi‘?<5\£ndﬁ'§% &R %hﬁ&%@t{iﬁftﬁe m%ﬂntQﬁ%%Qﬁﬂ pH@d ﬁ) éa'ﬂﬁﬂansfel
one transfer line (heater) in parall I ose

linghss Wﬁﬁr@éga@@t@yﬂmmgrﬁ}m slefiry flewdhuough fszrchu trﬁslﬁ&r llaet,lsmtte the steam
ﬂogsgg ()c:ggt%@?et&l td %c]? g%dfr}# 1 n(ﬁﬁ:’rgg Ee Sg{%?aetltérreaaggﬁ c?fetg% %ansfer line, and

th@ommi\mntpmenesahﬁnmm b)h&letshﬂtﬁsﬂcﬁﬁ tHrbtﬁ},&ﬁeabH‘tﬁaﬁ@er line. The
unbal te:mced f I ws of slurry (Ioad
aveiges BLP Sieawy %@ the wﬁsrrlme@when 9%?@3@6@@ ebws then applied
to EQ@nﬁJl%ﬁfe%Sﬁéaﬁ?éf’ &%I?t BaRGerl 1hellG 28R8TS Beaed i? Brdeﬁto maintain
deconmi ssioned nore often in order to naintain
thevoadhing of hachdomsectingpe nw%mrgi byaﬁngesteaffnﬂcav ait hetwrees S0%ohmd

1504 ek SR meh R CafREh HO% RF Gie Axcier RlieEsemeoting bgers
halré @Mfeldd eaabiteaahe &\Fe@zig%fv%[ué thfiebe 4 Q@i@hté@'a@&lagé MG hidary

average flow to all the transfer |lines
Coa'i@‘lel fynetignaptiheneed balae&:t@ allrte transferdinapistte eamtr@fth@aecttor pressure
rﬁ%ﬂéﬁ%ﬂ é thF 8vér811 %yd om Ehlé reac%ordto e?a(glﬁtg%lngﬁerﬁlpﬁ Th&q all the control

Ioa I'ng of "each™'t

valveasperaleds pafﬁﬂelt mﬁm&l@e{rﬁgﬁm@ tagethdl iR nigdibalaridi gSconsrol
acconpl i shed using the steamflow to the jacket

SuB‘?IWEﬁfﬁ‘?j PRG t@éé‘ﬁ“% ‘arslagee thiehead(qregthe Ffénsécﬁﬂw lpfan alternative
n'g)%ﬂfrhéhg ¢ %lr L& IR % irnatﬂé &Ltol | lﬁlréeac(ﬁﬁ) e Wg}? ﬂ]ieolgl ‘essure,

termmngt urry roug tra
whilshetheis mnanutne ssttp@amoﬁ ijmch 1s unadhpeal teldng @s dehoeingg of the

t he .requir.ed, t enperature at outlet of .the trapsfer
heﬁﬁeﬁés R R SN YRS é@% U 15 alsqumpssihle FPe‘iﬂmBVP pIgesure by

méans bih¥r bR kel dHiRUEHly ERGH the AASELT |1 ne. The average of
the steamflow to the transfer lines is then

cal diiestusty laading obiteegransfet Hees mapliceghtively be determined by other
means described previously, such as flow/velocity or pressure drop. The overall feed to the

transfer lines may be controlled directly from reactor pressure or by flow control.
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to a control valve upstream of each transfer line to

adjust the feed rate in order to maintain the | oading
wmbooeazis4d ransfer |ine, as neasured by the stemon/EPmog/054441

at between 50% and 150% pr ferably between 90% and

110% of the average value. 'If sonme of the heaters

have different capacities, the average val ue nay be a

wei ght ed average. The pri rrary control function of the

fee nes is,to trol. ..
e VPR el s P R bR Rangioaors

of filiedBateh erfQAGINOE iddia8 eint bf RS bAE of thB@n-liHekSatelslis k¥ %,
control valves operate in parallel, opening and

prefeEblyRP e cud mpest pr‘#ﬁr@myw% QS ATQES OF MPXBBHE capacity. Regarding the
| |
OB RS Bl e 2B R0e ERRRIS Rl nd
heamer omtlet cadifie@ts (pabsies témpdrinard, etaemomrﬁpmtuﬁleddtsohd hading), a
control . t he re sure, whilst others remal nin a set

lingip 1815 aRONRRIAD e s Hamwgae 2she Pewgr et ‘F?@npfobofdﬁuﬁger&fwreased
wﬂlﬁﬁsthpﬁﬁﬁfaﬁmhé tﬁ'ﬁbﬁbé‘aﬁ%jo%e Q%H‘Ier tcbl?taf'ﬁ %%%nva@ltﬁéeemt of the
is also possible to controf pressure neans ot
he&ﬁaa&tbONh ¢heodewy mmtﬂa‘fl thestfeaomand Ehertaaptrairure diithe strean gt any pomt
transfer, i al ternativel
aloyfs R i it peinS e MBS W QrhE PRt g i can be
dud %o ﬁdloa\bm?hmhitafaow pRE@ITMELioH] riﬁ@chaﬁféﬁl oMy drlan§ 88%r t@sons.
the transter |ines nmaybe control | ed di rectly from
Thwela@peﬁid%?@ﬂ@@@u@umwpﬁqlwwwbw}e@ maanfleweatd @mb@ compared to

th19frr{ X ﬂl?rgr ?g%tltgffmstﬂg 9%1 {%ecr:tgg ot?drPg %gg o1|1 1 :381501{1 st%n expiessed

asa/s ofmas:mmneapaﬁlty he on-Iline heaters is at 90%

pr ef 80% nd nost preferably 70% or nore

P R Cp QETPYE PeRiSGEATE R 1 W LRI 0 BTl o shu

doGARATntaY leagtod'ne%f YR og:@fatlﬁ aPRLYIES bGAL ]%t‘%fbﬁﬁﬁﬁfetsg’{han 40% of
conditions and heater outlet conditions (pressure,

maxgmpera@apaniy, stream conposition and solid | oading), a

hoaupS s Aot aat ullint DEaB Raler UbRS st b oprpte of the

pomﬁtoahﬁimﬂ%étk@ni RIRGaRh Yioth Bk pbn@nmhﬁ/mea&@ms PrétbBly
stream at the exit of the heater ‘above the dew poi nt

copfroljadaisieraspipssuse Hovecansiepualae.unest pfeferally deqagedrhesiveen a solids
i 0 he. h
coB Rl ALORD LB LSO EL L AELTTRL ERyRELAV e o
hat@a yakstee dtotppifbetwarh Bavd avd, 90pWesst biefdrkisly iS0% and 80%, of the
mech%nl cal saf ety or anéjﬁot her reasons. This is

PrESSWE 8 Ry e HLthRESACTY A s 4wy yo therisiglomnstreap gessel. The heated
trafn!;i%i’\ﬁ@éi%‘ pf@Bral d%@l @d &hate a%%g f‘dj‘%ﬁr PAgiahY 7598 most
out| et con

he sane react dltlonS itions and
prémpabhyémede@si (%ncdf?a Straoif ﬂ‘l@l‘prmmairbybet%antimmcmr amjrtlm entry to
heat ers are .operatin e.of th
Y R L S
drdie8SBodsNREh &8s Bet@bed @R lakd 1 €SRodt PadterdBRowRlwBRXI A,

capacity.
The polymer-containing stream may contain a vapour component as well as a liquid

component. Typically the vapour fraction of the fluid component of the polymer-
containing stream at the inlet of the heater varies from 5 to 60mol%. In one preferred
embodiment of the present invention where there is a pressure or flow control valve
upstream of the heater, and the vapour fraction of the stream at the heater inlet is between

25 and 60mol%. The vapour fraction of the fluid component of the stream at the outlet of
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In both single heater and nultiple parallel heater
enbodi nents, the flowate of the pol yner-containing

W@ ooeamows t hdrawn from the pol yneri sati on reaCPOI/EPB09/054441
preferably controll ed usi ngqa pressure or fl ow control
val ve, nost preferably Iocatged bet ween a solids
concentrating device and the transfer |ine heater
inlet. The control valve is designed to have a

RISt shafR 70 RS R4 s BT S BBR IR S bty

grédiét thaAiLo®mndlry to the first downstream vessel. The

heated transfer line is preferably designed to have a

pr esiSliy B@veRtivn s baeppiioshlede any Bokymgtsatiop pegeesslse gas-phase,
sl@éﬂf%?u%%a%pﬁta% rg ggly&glteﬁ&ra Ztﬁgt; nge% tg\ppeegl%aﬁ\éﬁ ?&;F](Elgt?hse liquid
duriag ideprefsutibeiopr essure drop across the control valve to

t he ﬁ%cgqssss%r S tgira gcg-lpg %%g:?];gé%eqfh Hl% rzn Ithpﬁgler;y\l\gh%ge greswealllnlgnown in
th@é}]tﬂlt”cﬁ FRALRL &)hﬁﬁ ﬁ%%k%t?o&‘ﬁ%ﬂ%%e onomer and
corrponelli) as we as a I QUI ent | caﬁ Yy tﬁe

compomner intca stiroadl tefik ohenfihudud lmpmmtelrnoanustﬂm)olyoleﬁn and a
rcont ai n|n eam t the.inlet of. the
calylyey BE 6 Do ad R aecr i oo Pl Fally Rt Yachfesired mel
in@dx dnldeichsifsBN thel PAKEREr a0 YhEHEN PRATRLibiSaRl ﬂ@{n%%l%ﬂfr@ or
flow control valve upstream of the heater, and the
vapdiplyetidens shamopolyherisation aracasscs wméamﬂldraw pelyingr from the
B % The v Qur
poﬁﬁ‘ﬁé@%ﬁfg%%gﬁeﬂwﬁggﬁphﬁca&t (}uanfa R fthﬁ[ %Chl}/ Ct’il‘QDO]Ilf, and the present

inhdibe s earRforapyrtitlaiy réedant ﬂoQQﬂID bfcedsts. | Bhd gt g &l dugh reactors
95-100nmol % nost preferably greater than_99npl %

L
P B SE B BEr B BH RABRE: T TaH§PCaOP) AP BAmOnomer(s)
ca&m@ %ﬁ%&&%gﬂ&seﬁﬁ?t h@g%eﬁtxagd ggleﬁ@al%% Qﬁtl&&nﬁﬁpﬁnggm the

pol ymer stream't eated to vol at
siurr)qwﬁbcmmanOWéppeﬁmhly§ﬁt71'00miglﬂqmmess‘tmed on thetetal weight of

g SRS bRt RS S sl il a8l beg on e
tofaDiveRKBHMRhE sty loftsugsbnaing nddien "PRGE e ABsknARFRAGITER is the sum
into a stirred tank ‘or continuous |oop reactor

of@Bﬁ}@ﬁ ﬂ@d@gm@gnm iaftheyreaeigr andenmaprises theglilueteolefin monomer and
anﬁ%ﬁa WH ?l% ddlﬂlrént C %e ﬁalgtr%ﬂde%t 1%3116\;6' dre gower uegtdsuEh asa

ieve’a desire Adexand density It

liguéd ylef nidvhomer. G@h&rﬁu’m eimeipatdilwsnt &gl 1ﬁ@ﬁ@1ﬂe@t ﬂfe&ﬁeﬁn monomer
Pol i/if' et hyl ene_slurry pol ynerisation processes ty ically

tYNEA RO ORI ISES Sl v Y afrﬁr% Rutisyrgnérilenh shthe éhwo olffiey ¢ when
théhﬁﬂbﬁqlsﬁ@ﬁ&o RLik bdP ngg %aﬁH&s‘?lbU\g{P? *a%nﬁrey and the

pr esent tion is t ore particu I'evant
to Mﬁnmsaﬁess&spicﬂtmasﬂlmw at mmmresamcthe)rmge 50-125°C and at

| ] |
iy ST LB e ReGisrry BS aty g dpically used for
ol?gglb&yﬁl@ﬁﬁtﬁﬁts&ﬁhsasscﬁ%hlﬁﬁl durak @@g%rmta%r%%tallﬁéﬁé Bpe

tives. In particular the
catalysts. The product slurry comprising polymer and diluent, and in most cases catalyst,

olefin monomer and comonomer can be discharged intermittently or continuously,
optionally using concentrating devices such as hydrocyclones or settling legs to minimise
the quantity of fluids withdrawn with the polymer.

This invention is particularly related to polymerisation in a loop reactor where the

slurry is circulated in the reactor typically by means of a pump or agitator. Liquid full loop
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slurry wll conprise 20-75, preferably 30-70 wei ght
percent based on the total weight of the slurry of
w@20oviiziskat e pol ymer and 80- 25, preferably 70-BOr/meioghos4441
percent based on the total ight of the slurry of
suspendi ng nmedi um where the suspending nmediumis the
sumof all the fluid conponents in the reactor and
conprises the diluent, olefin nononer and any
n
re%cgﬂjstaf }?d??(:é%%ﬁl \gél g&{l& eﬁ-ﬁﬂg gxg ﬁﬁ‘g gxlegi%i(.c%nb%d é(%' (ixtaglﬁ)[e in US

3 15DRIIRIS 32Ane5@aarthS B61 3484p athedmdpueﬁxttoﬂ i8 oflA chit@ubus tubular
di l uent the al efin nononer typically nf)rl ses 2-20
COpIIRCLing CRMBHFIRE Bl feast Fyo, Fonexayipls BT, VREIE cg| gpetigns ang\gélrast two,
waemdi [ o I
fo 100vwé3/§]§)f the s Ea& f; ?‘i}ﬁhgpﬁ’ﬂf qrr{g% 0s ﬁjto |1 on |Sgﬁ(%¥§18 It@ﬁfeﬁf}y@ﬂ)ved
uspwyindiegtt oxdhange vehpecaing mediim, pﬂe&raﬂﬂn g.at(fn,onjﬂﬁr@@ sarrdunding at

a ressur si t he ran 1-100 ra. The cat al
e ufft S5 Bt Josshieaf G i e JpIvath ot ioaR MRl Grefa but i
tyPilehWRIthSAnkOP0 §HE/D @8 chrom um oxi de, Ziegler-Natta

or netall océne-type catal ysts. The product slurry

conﬂmCQmﬁgercw njenss. tghphrtéulate polymen s sepamtsdtiranagegliluent in a

tal yst n comne

e R Sy Ol R PR oy SO o E G2 G s BEormitarspte of the
dilughtrg tlmmﬁﬁélﬁmxbﬂ gogtewith @Bnistat It aag p hMﬁmfoylc ISep@stify the

settling legs to mi.nimse the antlt of fluids
Paqubfde a%ﬁm\ﬁ{ PIoduerd bydhe mocessphithe prasgahinverpfiqnsirom the diluent

ty@@ﬁly &%lb%rﬂ Yany %h o%rﬂﬂltﬂyﬁ{ fﬁ%&%lﬂgle.lpca 1£9@9e el%her (1) the
ea re"the slurry is circul in the reactor
ust }bﬁdlsedﬂtlylums veeidoad safling lq:gsmpckomaaige tlatvoof.sluriygaorebsftud dpening
| oopreacgtors ar articul arl known in the a
they e TP B o DR e P D i e S0t epme sstcht from the
diRBAZEIR) é&ﬁﬁnﬁ&s‘lﬁéﬁﬂzg%thﬂ%@ai ¢aR shfg@&&%ul'ﬁ%lmitﬁdrawal ports, the
conti nuous tubul'ar construction conprising at |east
logafon of Wl@)@éﬁbb anywhgre op dretloemteasior bittom ysuablyt adtaCd:réa@the

o RO RY gt B o bERR Bl 3551 RBty ABR A tpersion
ofeaﬁgé‘l angrtapirédators ﬁzﬁlﬁ|hl,1 g‘lgsomiﬁd toH¥entpdtRhe iradhe ¥ludG/i8ihimiss the
j acket s surroundj ng at. | east part of the tubular |oop
qula@taté’@é the preinabfilygat gfithdrsve Bem the pelymerisationteen, Yspof
| .
coh enttﬁéﬁ 1§ Q\Jﬂjié/es é)?tt?%]ﬁ/ tg@g% 51%30@%? s?uggfséglg% IE}.% ﬁ‘ycﬁ“gﬁfgﬂe% (ﬁhgle or in
thd cdsa eﬁtnuiit[plahychncbe:ﬂor&sl n’nparhi&ﬂ ot beried) funtdat enhandeothe recovery of

ased to coptam nati on.so astl ermt recycle qf
PR SRHEY SBIG TS TR RURE S AL RIS TR SHOR A [vapqrisation

of@ébbv&‘éﬂidflh&ﬁﬁsl Shdidedeparating the particulate polymer
produced “rt%{ the process of the present invention from

t he dielwid amymnd arﬂfvablamoneenbytedngﬂlmtmwnkmwnalﬂm
f i.th
ettt FER0R Bpiteu B Vnaft Pl F s b fefon R primary
fldsh@wgsef slurry across the opening thereof provides a

zone_where the polyner particles can settle to sone
ext ere dlugih ang any monomer vapours recovered in the primary flash vessel are

typically condensed, preferably without recompression, and reused in the polymerization
process. The pressure of the primary flash vessel is usually controlled to enable
condensation with a readily available cooling medium (e.g. cooling water) of essentially all
of the flash vapour prior to any recompression. The pressure in said primary flash vessel is

generally in the range 2-25 bara, more typically 5-20 bara and most often 6-11 bara. The
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di luent or (ii) continuous product wthdrawal via a
single or multiple withdrawal ports, the |ocation of
wobkiogh2sah be anywhere on the | oop reactor butPCBEP2009/054441
usual |y adjacent to the dowhpstreamend of a horizontal
section of the |loop. As previously discussed, the
operation of |arge dianeter reactors with high solids
concentrations in the slurry mnimses the quantity of
soﬁ@%a%af‘fé‘c@@érecp Bﬁﬁ%‘é]&s E%}%ﬁ%e&%ﬂ%&& pgssed toasecondary
pol ynerlsatlon e concentratlng evli ces on
flasiheesagltih deraowe rpmtiyadwplaﬂlasrfxyematd:\m;aﬂle Isuciryongy enesssed to a flash
sin eorlnteca f mult] drocclo s.in
velsil b Ret et dus (e TG pbover MtieBrE sethenG ohe U hetor
re(Qirﬁﬁ#@s@fon'lQ néede8 REEG e thSle8ierEBMNRNL, iU s8 %?a high pressure flash
gnl ficant pressure reduction and vaporisation of
vepsgtisweefededi | uent is avoi ded. The wit hdrawn, and
pref entrate .S U
G eE PGSR PR ot e B o Bp liplelish ity st or which the
inveadbels pttidulelypisefif i the ByeHub®Npdl Pmari RitioARF lefihg Pheferably
vessel . The diluent and any nononer vapours recovered

alphy /ReTe Qefineainarieagion zeng erefgioblnapslengated teiweesed loop. The
oléggjl?{)% @&ltﬁﬁu&‘ﬁsﬁ NOMed’t§ %ﬁﬂ%&ﬁ(ﬁk&’ Q/’Ithaygat§l9%{§§g hh’&li oii:gi%on diluent.

neri zati O process ressure o
Thielnastomess s pdl yinsrisestodbiny a shmtyraf |sb1@dipztmcuimtal@blﬁ§nner suspended in the

ondensation wth_a readil vaj | oo} i ng nedi
oG GO PR R o ety 45l o POpmER B controlled

by ARG uRirtRh of BedRNief SOAERLBRGION. The pressure in
said primary flash vessel is generally in the range

2- 29 heankds qoneenttagipn oaﬂhby}usrym thgaeactamnelilitypicaldy beabge 20
v L8R 48y LEBE 5o ot s

vouessHl wlidde LIRS, ﬁsﬁ%ﬁo@eﬂl abluw G¥ithd S8y A'vbﬁfnﬁ@&ﬂtﬁ@ Espbiiting
s| urré may be passed to a flash vessel of |ower
?

meghiwgli(iptal Yame pﬁtheﬁélraab&\l 80.nEhe sdide gopsentratian measyead as weight

peRidfdes, ot 8RR AR i oo NS R v 1B BRSNS WA vary

accm‘dmgedi Giermﬁymélfmredimp@bhtflh@[&l}iayt;cumnlyel)cmﬂir@ tothet dikient used.

WheR Bk Barer gL oa et ity e eeanddfe difas an alkane, (6 examnple

ISCQ)% a)’lgelf {s2RbfeRRd Bat Bk %61'1&3001‘19511%%351?%] a‘f;o@é Q@%t%QH gamcular above
olefins, in an reacti on zone, pre erab an elo

40twifs | feir exe plesicl theowmpge FHe0 ot frafesably 4,5156 m%lnﬁecrsbay the total

wAGRE e WETE S sty (R e icntasn e

4oart%l telielle Phodiet with@awhl 4l 1@&@@5&%@{ th8 lp@%fb@@ﬂldﬂ’keﬁd@&' and
ynerisation nmedium or diluent. The rate of

th‘?/\ﬂi@t&%ﬁifé&\mss% assoidareed byt Guling flog vasintions ansdordypantransfapkcan be
mAR3IES ?‘I Q}Iﬁaﬂg %églra 118% lntnﬁ‘s3 bSr ﬂ% Qttthcg H?atg_ fb%tlﬁe[o fn\rgrf'uon.

concentra e reactor w

t y piTdd type bEprabesy alaé’!(bptmnally be carried out in a multiple reactor system. The
second or any subsequent reactor of the multiple reactor system may be another loop
reactor or any reactor for the polymerisation of olefins, for example a fluidised-bed reactor.
However, usually the second or any subsequent reactor of the multiple reactor system is
another loop reactor. Such multiple reactor systems can be used to make monomodal or

multimodal, preferably multimodal polymers.
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vol % preferably about 30 volunme % for exanple 20-40
volume % preferably 25-35 volunme % where volunme %is

wQ ¢aootizde40l ume of the slurry - volune of the PCI/EP2009/054441
suspendi ng nmedi ura)/ (total olune of the slurry)]xl OO
The solids concentration né%sured as wei ght
percentage, which is equivalent to that neasured as
vol une percentage, wl|l vary accordi ng to t he pol yner

plr loﬂg ﬁl—t?edcaggtaf nrlls\hlé) & %{rictfjglgr%gxl&? @ ﬁlfsg%%%g n e sgr(i:"es is supplied with
cafp0ysy 6 fi¥pEIp@casnd dptienslly terbcdtdyan addigdeio theailgmanRl e
i sobutane, it is preferred that the solids

MBI RSt eIUERPactaDis WEBBLIcd YR i l@@ﬁtaﬁowenmmcular

etl%e%:é'l\%tr él?rg %Fﬁt%lg%{o'h?g gf"ecé(%ng ?ea\éﬁor/ %}ﬁ{h%fs u 2 tfs %xture
comlelnﬁohmchtdlbﬂtanﬁ amikivghoSthe pdlsrrrieﬁaﬁbdilgﬁd 1rpaptacedlhgrdaytor of

above 4Qwt % rellable product mnthdra and heatin
the,sarigeeH 18 RSPt (PriuPRly aspenidraaiarandion, m?ﬁmomy@%saé f5agf one of the

f t
Suﬂﬁﬁrg{rt r%%%r?ﬁtgﬁgég 3’:9%’5‘5 a‘ﬂ%}edr 'ageatzflifsqvﬁefﬁéde"fl ﬁ fmﬁore common to

mal ntal ned wt
intaoduep thehdatal v emhthem:gcdtaimttexclluywelbentofa ﬁrmeremm er of

the (i nventi o |st cess na tlonall be

car 1A Bt Siredhe B B e GR SyoRiH h S0 SR @Symer of
higesBii¥lt %idiléﬁ Ry ﬁﬁtpolﬁ@&to@ Tovdst IR 1Mk lchP b8 pfRIAEEDI two adjacent

system may be another | oop reactor or any reactor for

Orﬁ?ﬁé-aﬁlﬂlc‘?ﬁé?ficwﬁ inohe egries) Bydragen usmauetmﬂ@ Rie(i)ga low (or zero)
Coé!r?]é)}llltrq{lésgquggn acr g@iﬁanuﬁmﬁﬁgf fg&}ﬂégw%ﬁé’@o onents eg.

hydsogen ptikeftagesdnclidiag bewveeS0ah] V@ll%laﬂdi et (lh@ a&te@rhlgly derﬁﬂﬁtration
can begnzéed tQ make normdal or mul ti no

in HhegeRttembtynanwac rowdne 51 Frtselar W%ghbcq%laggl%tﬁ eriubydpee
pet&effae® t\'er 5'2% ol"‘%f Tﬁé%eaﬁt% éaﬁrelqﬁ’{iﬁﬂibeoaﬁgté@ drSduce
supplie cata yst or prepo tionally

essdmaald:sotimtsaﬂnymlymratbitllntﬁmntsocqulenemjenst and nononmer,
and ch sgbse uent. react,or |

| east PThIGAEYY SHSTEB§ p{ogafeap ﬁxg'oé H@?%Fﬁ%roﬁefﬁltﬁ Jess than 50

KIS B @Ehtel then | 5ERD AN R ha heREHRT b&h dbbB&vEeEHdrBSular
this mxture conprising the catal yst and a m xture of

pretemp siifuresciorfpulengcand agglomentivndaitihonteabetvicen the prdymerisation
reac‘c?cgjla%a th(! (ﬁ éa§‘snP%\§e%£e!? l %hés%tp?{)lrgglk ckh B acgg%qﬁgtg?gﬁ H{gg P rP{mer

at e one o e subs
sohéta@imézﬁra\mhilmf the StutaratThisy/is inathey groble@caliiah ¥&t be ameliorated by
However , IS nore _common to introduce the catal yst

1m§ﬁ8ﬂFﬁ@a%b%Q?§PV§W“@%@PH%@veIy into a first reactor.
In the case where the plant conprises at |east two
reactors in series, the polyner of highest nelt index
and EX&MIBIE/her of | owest nelt index can be produced

in twa .adj nt o non- adj ac actors in the 0
er 11801 BTG A #O DT LA SIRCTRTERS A STty B S
sofi@ ?6@@&1&%'@ Qithi Ad dvBRgE ﬁ%%lércﬁzﬁ'}let%ﬂ{f Skl la ke R8O dBBs/hour
ecul ar wei ght conponents, e.g. hydrogen percentages

Therreaatefi messhistind@ hag, idibofiere coseaing thethegier Jhegpolpner-dringining
st1%a?1¥1% Qsteg ﬁzrough a control valve which lets the pressure down to 16 barg. The
composition of the diluent carrying the solid polymer is 91mol% isobutane, 8mol%
ethylene and Imol% hexene. No additional fluid is added to the stream.

The stream passes into a heater in the form of a transfer line comprising five

vertical legs, the heated portions of which are each of 40m in length, giving a total heated
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in the reactor(s) manufacturing the | ow nol ecul ar

wei ght conponents e.g. hydrogen percentages between
w@289227%4301 % The reactors can equally be opPCHERINOY/@54441

produce essentially the sage polymer nelt index in

successi ve reactors. \Wen Such reactor systens produce

pol yners of nol ecul ar weights | ess than 50 kDal tons or

greater than 150 kDaltons there have in the past been

SR AL kBl P TR e B it BB o)

1 on we rrsatrro

Theelkah@ér amie fiketvaegas&o BOmy &S4Bk of tHeestal daeddl lemBh)Gansmm, and

b&i accentuat ed by hi ol yner solids caoncentratigns

hi gh
(hg Foeier Fste Gl Hedes’d| AL He0"pp bibe AMRIEH legi) e 02mm.
THAE®d r%@&?ﬁ{l%%ﬁ/g%&eﬁgrf %}Shlﬁ]jjeat er of the present

I nventi on. I's exanple a polynerisation
r eadihercondisciraingids the tenslfer incan tammangeGVEadesbbélow.

pol ﬁ%ine with an average particle dianeter of
1.5 rate of 60 tonnes/hour The reactor pressure

'S, 40 DHelted i 436 REEuRNNAEOI] VoW Ieatieh Wdlfow [Veiocity] Temp

Internal
pebiaer Headh pi (i) g| SkP&amfRams e Svabturougidal cid r plm/s | °c | wall
viahgie whi(oh | et s t he presSkyiey) dowmr/ o (WhplarahThe temp
ocomgasi i 6n pf 7Bhe| didoaent ocar rlyneayr t|hes.sol i ©h.gpof yper| 79.2 | 97.3
20 serllnm] %0 spbubang, 15900l Yoatrhyl eoes ando.bnpl hdexens. | 77.4 | 95.9
20NoinRddi | i 4mal 76Ul §l 1mqaddedst d &hes st ueam e bbbeanre7 | 945
40a8RAP | N8O B reat pr1418 1he shorMy@is a bsgnSTHlo 1| RB5 | 765 | 976
4G ORI Ngb T) Veovelr tiql |1 9G3, [T ey neabed Poidd ONS78T | 769 | 98.3
6B 2a) @26dCN 8] FURLGN [TBRGLN. BB ¥TNY58 10348 | 249 [ 750 | 979
60 Tt FIESTT UhoacUPT4bNE 1§, 4.5.‘”?5.51'1']'0'%'1‘}1?” 255 | 744 | 97.0
8G - end bz FYBOST 10D, Fr2o6 Y nigg™ ,gidt?zj'ofrﬂiﬂ', sl 332 | 735 | 96.8
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!Iengths is 102mm Thus the ratio of the Evvo di aneters
I'S %t%ﬁeoﬁté@o?@l@qﬂeﬁtbpﬂ%deﬁogﬁo?ﬁ% steAnsd 64 gdcd ne are
summarised in Table 1 below. TABLE 1 At the outlet of
t he Miemattles data hethd ebygpisi talile dfey tpomts are dlansubstasi@al 8@ p Brvstncity
the data in t.he above, t e, .ke oints are the
e SRk GBelP R Dt dah iyt Y PO Ba iy Tuir@es plons the
heghepdEthe bropbriRRArof vebhehndreRes 16e100¢] by thetoadel dfithe heater, and the
i ncreases al on% the heater as the proportion of vapour

voluegtida dey of diqu spopdisgbufelleto zsto.theantheseet thabihg averege
of I QU r.hespondi a 0
velf P SE O ioneil G UL o PG AR RO s s e the
teraparmgred dfehddatdgd0.i 8Dps H0GPClabevd itsdewpoimt | east 33m' s,
and at the outlet the tenperature of the fluid (80.1
0C) is 10.3 0OC above its dewpoint.

EXAMPLE 2 (comparative)

In this example a polymerisation reactor discharges a slurry containing S2wt%
solid polyethylene with an average particle diameter of 1.5mm at a rate of 23 tonnes/hour
The reactor pressure is 40 barg, and before entering the heater the polymer-containing
stream passes through a control valve which lets the pressure down to 16 barg. The
composition of the diluent carrying the solid polymer is 91mol% isobutane, 8mol%
ethylene and 1mol% hexene. No additional fluid is added to the stream.

The stream passes into a heater in the form of a transfer line comprising five

vertical legs, the heated portions of which are each of 40m in length, giving a total heated
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EXAMPLE 2 (conparative) In this exanp
pol yneri sati on reactor discharges a slurry contai ning
wh2whAemaed i d pol yet hyl ene with an average par tPCI/BP2009/054441

diameter of 1 5mmat a rat
reactor pressure is 40 barg,
heat er the pol yner-

control valve which lets the pressure down to 16 barg.
e TR BhG G ARl S ol bt Bt iojmorea)

le a

of 23 tonnes/hour The
and before entering the
contai ni ng stream passes through a

Theekenaer dfahafddt threglags (b U2G] & AYlettht ethlnRatl '1@1@&1) is 76mm,
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g are each of 40min |ength,

ength of 200m (the | ength of the

unh &leednditibmvmside firarinsfagliraate sueniariead inl B®ld Bbelow.

ign
120%&

The diameter of the first three legs (to
0% of the total heated |eng

th) is 76mm and

URgofdT IFRERE[CHm dtdFEPrkgaSte | VBBour G0R AONTLI TOR PSP VeloB] Temp [Internal
tiebet heahed |@RYL D) KPS JL&%mﬁhTma%omrhenqmtl God [NRs | oc | wal
t lengtidi ajrEtmeérs i s 2] The ¢dkglkd)ijoms/H) ngimde) t he*r)r ansf ef temp
gddiime Larg Sunparfdsed ispeTablomo2 bebow. | 2ABLE DAt the | 610 | 961
20utdaats pf4a he Ireat erq3ibhe aewpdi nde.of| tdig [St1ean] 1s7 | 67.1 | 959
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46 Din¥E OCT 8/ BT T78T | NPyghNGT @AFE 'ﬁ‘zd’é ai”%ﬁr’ THC 48 | 733 | 945
6b Dbl LGAP 820 S| Atys L 2P 3o HOWE KR, Tt o5 |08 SERT Al =755 | o040
6 aﬁi,QFL"hb Mo EFamgs € L 4 0e TSt gye 7.9 o 128 P37 P73z [ 1004
i H P 180 I MR et T T il e ey s s et el 7 [ 77.0 [105.2
sd"unl,e o “”I%QI g 102'V'W."*e|§n 001 \"ﬂqfq, f'z“%’“f Yo e L A7 [ 77.0 | 1054
108 1 £ 4500 Y b il al s D dh 4ol O angia of ahel 820 1058
heater. In particular, the average velocity at 80%

al oosg tﬁ@&nie?amg hkaeg%ﬂa&t&a tpblhg }t §F¥S§mj Ypfqdp 7S,

whi ch

| ower than th

t e heat'ed

I en@ﬂbm tbﬂﬁt dathin thebbaie tdﬂe t1heaurteateeﬂ that deein thxameteal t]me&: isa

fluid

sulfiial b Hfdbgucs

practi cal

e inPiersin aaie whish it

HolitveS 6an bOsmRALRE wieteAs ROESntifle | IENARR! B erh

consequence of these figure

bove i

sist

$ CASP és at 120m.
ﬁe J&l@cmes are 12.3

m/s piethp bewser ipket ard theed7.amds mayhlaemanswn, ermjm Examde theraererage
vegh Bl U 0%k AL R e SLOBL AL Whonghout amos

thehwhdlk m@geh cpﬁ:thwhmterchmaaﬁaﬂzﬁgtiﬁtam@ge betbeigy attlse%;ﬁ@ﬁg th@ heated
ymeri zation reactor to a separation zon

rygd e i Farat i g S aeieh FeJoWREASh Fhak ot 0% elon the heated lengh. At
the outlet of the heater, the temperature of the fluid is 82.0°C, which is just 4.6°C above its

dewpoint, whereas the internal wall temperature is 105.8°C, compared with 98.8°C in
Example 1.

The practical consequence of these figures is that due to the lower velocities and
higher wall temperature, the risk of fouling in this Example is significantly higher than in

Example 1.
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through a heater conprising at |east one transfer |ine
for the stream and neans for heating the transfer

wo pove/12sieer ei n t he average particle size of theCeEBP1009/054441

polymer is less than 3mm tie mass flowate of the

pol ymer -contai ning streamexiting the heater is no

nore than 15% greater than the mass flowate exiting

the reactor, the average velocity of the

Cp@liviger cont ai ni ng stream either at a point 80% al ong

the Tength of the heated part of the transfer |ine

measbr ed Progesstitrcheaiingis pelynier-wentainingt stream bging thamsferred from a

pHLRBH G lopsb Ao b sBararloh 2Pl YRR oy el isiBf s Sh R st

thpsigdiicatet tOppagAOsidedshond @RS eine fbriBe BedantMd mb8RFbMeating
is between 0.01 bar/mand 0.2 bar/m preferably

the dieprfenline, whemimthe pxeragripotialelsige Ofhersalid pplmeérsdewhan 3mm,
4 0
R AP o 2 2Pt PRl T BB np gyt 15%
griehter thah yireernase loair ate lagltlag tieaactbdr, 4avatage gelobiey bemhghblymer-
of .t he heat e,dlilqpart of é&? r ansfer |line nmeasured fr om
CYRInIAE SHEAR PTG Aba PRPEE0 P2 long g lengih i thyrsatcd pagtipghe transfer

lihd BeAURIIAEN R (Pmkfey 1iAL m?&o/&a:it mratnlgl%r k]ﬁ@ Skt Cig af 138st 6 m/s,

heated part of the transfer I|Ine. . Process
prateed vl pinlgast Sméd mdnmclreqmefzcabm ﬂ@lshl inn’e, adehapessure drop across
rt| le size the solid s ,than.2
B REbisE! fo el Sul enliis Pinetn DY e . Bova sk petween
0.pIECREM endh.Aibar/ mMiRkErofckdhey H&&%eﬁ b oV AbL/Rnd D94 bar/m.
pol ymer - cont ai ning streamexiting the heater is
substantially the same as the mass flowate exiting
t he 4 eact r - r i n
e 5 2o Soses2 ap HARERP RGP D! (il e AR BBREH P he potymer.
cankenipg biyean atc’N96 a]ong g 1shgtrafitiathedRdpat on thetth@sfee 8¢ Mheasured
of the h @5?” of the transfer line to its average

B R 109 ISP S L STEER oIS P dedsdstry BLIsbafons the

leﬁgﬁo"fﬁfb%ﬁf%ﬁplaft'%?tﬂestra%i%ﬁhﬁé than 1.1, and preferably
greater than 1. . Process according to any

preced| ng cl a| m vvherel n the average velocity of the

pol vy. coatal ni stream.at. 60% ng the |l en

t he eat ed Ofﬁ%ﬁac%(gdlpﬁéo [gérﬁs]f 8?( Wae ﬁ@&%@éﬁ@ B"i‘ﬁlf’}ﬁe“ze of the
sol i POBMRIT i leBethhMb@in, pSef@EbB ledsQh A 1:@Mmeat er than its

average velocity at 20% al ong the |l ength of the heated

part of the transfer line. 7. Process according to any

precgdin he.transfer
[ ne$s d?%ﬁ%%grg&@g@/ﬁ %Fdo%a; IH? %edﬂga(iqal g eﬁbet"h{herﬁ%ss ﬂf)gme of the
pdlireedicammniag sRE0 atidng thetteatee ftstblsthie iy ihe $ante asitBe mass flowrate
reater than 1, preferably greater than 1.2 and nore
"8 Pé?f’icgprgreater than 1.3. 8. Process according to
any preceding claim wherein the tenperature of the

5. Process according to any preceding claim, wherein the ratio of the average
velocity of the polymer-containing stream at 80% along the length of the heated part of the
transfer line to its average velocity at 20% along the length of the heated part of the
transfer line is greater than 1.1, and preferably greater than 1.3.

6. Process according to any preceding claim, wherein the average velocity of

the polymer-containing stream at 60% along the length of the heated part of the transfer



internal surface of the transfer line from50%to 100%
along its heated length, and preferably along all of

wo e@ohemied | ength, is maintai ned bel ow t he sOPCERPIQ9/054441
poi nt of the polymer. 9. Prgcess according to any
preceding claim wherein the heat input to the
pol ynmer- containing streamis adjusted by changi ng the
tenperature of the heating mediumin contact with the

liRUh&kwed float Be tARKEOTindM] & Eaéﬂl%ﬂg ok BRakh 28inGfs abBRge velocity at
heated area of the transfer |ine.
20% along the length of the heated part of the transfer line.

7. Process according to any preceding claim, wherein the ratio of the transfer
5  line’s diameter 80% along its heated length, Dso, to the diameter 20% along its heated
length, Dag, is greater than 1, preferably greater than 1.2 and more preferably greater than
1.3.

8. Process according to any preceding claim, wherein the temperature of the
10 internal surface of the transfer line from 50% to 100% along its heated length, and
preferably along all of its heated length, is maintained below the softening point of the

polymer.

9. Process according to any preceding claim, wherein the heat input to the
15 polymer-containing stream is adjusted by changing the temperature of the heating medium
in contact with the outer surface, and/or by changing the size of the heated area of the

transfer line.



