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ANTI BACTERI AL AND ANTI VI RAL PEPTI DES FROM ACTI NOVADURA
NAM BI ENSI S Field of invention The present invention

WO edoaexr7t o t he novel peptides isolated from PCI/EP2007/008601

Act i nomadura nam bi ensi s (DBM 6313), a nethod for its
preparation and its use in the manufacture of a
medi canent for the treatnment of bacterial infections,
for the treatnent D /or for the
treat ment of pa|@ﬂig¥§p§§§gh§2§§3m4§§gﬁggntion Sever a
hlghly bri dged peptides are known in the literature,
a Ie conopepti des i sol at d fromcope.snails

(£ or THE PR G SRt oncoreAmp A L 3 PP e (B A Bine Gfaglymers,
paﬂiaélarlﬁéleﬁﬁjbo@ﬁiemr the so-called lantibiotics

n& ee et al h Chem_  Rev. 2005, 105, 633-683)
f ro ssionof gletips;inwhichanQlefinmonomes ag%\perwaé%x 1316@%

cbﬁ&ﬁoxﬂéﬂak@ﬁtﬁyﬁ&ﬁs’e& Lus@aly if AR ﬂr@s@ﬁdebﬂf chhﬁlygﬂ Adfdr BARuR G well
used, anong other utilities, as a preservative

?%eT%mlyrp%raF withdgwn fomoie p?lmé@saapre reacigr toggthen witlf de
réa'@@ntg LRAHOR B drBEarbtHs N Thé fe%?&ﬁsea(?d hB'HUoEArB{)x% n%gél R RSbSvered for
cardi ovascul ar di seases an rently undergo
emr@mur, #fety and envirdnivieptal redsons) ang many proggsseploeschidving this are

BOPBERL 8.3 ot L QUGS BERARAGR IS g
Pbmm@erotimﬂ dedni withdyawnl fr@n Zhedjolymdrisainmreactor.
T%ngtléaﬁ?gye [119%9{%}[1 ?4 %Q;ﬁ?s"{‘ﬂ, rgggsegﬁ ]Egc ‘golyrln% It}rﬂ{j L (eni] the

e v o nY g8ch spec
r@pwulwptmh@x dbeortied orf feae lemak'lplldmcarfoom sdntérgs. t THeselara fgbically

PREERR ey il S TR bR oAb e el

phaskliwhetdi the &yssrpGbh oﬁhﬁ-roc(aﬂ)oﬁlsﬂ)lgh QuaeBprcabestire the polymer is

' tign It N Qb fo d t hat
Pl A e R Y e O e Dom

M Cr URs gaxinfm @bacatyrbf/esﬁmfemdmaplmmhbinemse‘a stek¥il over the
6313% and re useful for the treatnent of bacteria
YParh @84 poRec “C\‘/‘PF Iates have cregird thmpptetialcashimppet ofjupgedyability in

afkeset dfithd Hocédk hiddso sl'lgiﬁ‘ﬁ@ahﬂﬁ intRa@abR}a Mnd@fml&?ﬁe polymer

present invention is npound of the formul
i lsed it plsq upsirepy apd éywmeareelraq Iy thegametiaye, gop@e operating
%ﬁ@ﬁ&ﬂas 1640 bﬁer%n d}d%reagllﬁ"g‘ngthﬁ)@éMénﬁa%s&gadm s) of
) al kyl ene- phenyl or C 4) al kyl ene-pyri
palyBerAIthdiawp 8ﬁa’eqqeqt«3180ﬁ‘hwéwas@tlh é?hdlsl%li*cemtlom lmlramd
pg@mtexc?&%kﬂ ﬁﬁltsq{ag typ(i%allg %germcﬁfége&ﬁ’ﬁ ﬁlcfe &9%%9?1??&4 yel&fmes

ohe anot her In any st ereoc em Ca
achigyest th;reéaInple évwnglteetee@ehmwee telquiremengs amllmwtqdémﬁ? 432555

LR EMbOITH n‘I@ée{sg mt% e l%%lg gd%s];rtaﬁge or}crrr%als%sarﬁc)tori s

er enbo
residanczd ingsr ﬁoz e ﬁXbx;/reactomqjmun mdﬁlsarhdncésadcmaisaez(m dijluent treatment

SHVEERR by Tl B RS PR AR
nmreq;rpblerﬁl?m%id)cafdﬁﬂ rdﬁﬁg-h sdtdpetafing prabiices Sre@ghﬂd}ﬁ{ﬁo &bid polymer
| is.H then an 0 r
rlfing B blggiage BHQBEE}SF‘%‘H woul o e e iR GBI
loading3 is OHthen R4 is H and if R3is Hthen R4 is

" 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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Preferably, mand n are both O or mand n are both 2,

or mis Gand nis 2, or mis 2 and nis O Most
wee@Botxerd, mand n are both 0 A further enbodPeERP2001/008601
the present invention is a%onpound of the formula (1)

or of the formula (1) wherein R1is H R2is OH R3

and R4 are H or C]—|V\here|n if R3is C]—|then R4 is H,
rﬁ]ﬁgeeslp eItn i we#ﬁm hlgig t6he Oﬁld&v gélrsm§ and rbl%tlhe p?nymer is
s'@nﬂicmntarreelhmfeh bgamznntxmmg dherpolymerlaodsthigh a mmpemmes asopoanblle

i S ., or mis 2 and n .0, particularl referred
Ths, e Rop st cRoss B8 frafstsipe beiren il epiufRagrior and the
deprkdsutiagive Qfegad&‘b@) viskaffer th@ﬁolylﬁéﬂm@aiﬂﬁ’s L(Shéllyl Iieated As an

charac{%erlze e fornul a

by a.cg For . a
eXAIPRIR &Y 2 RIGALRIPESSS z%?‘fr@ﬂ“/d)f“%ﬁeanéaﬁe&?@dé%fthﬁ e-off linc from
a6 DIRNmrRN N deftor dohPrifRR fdRide@hE sy MeIBwaYI R d

back to their probable precursors fromribosomal

syrepperkbysy pandus wdchmin royided avithiadwaied flaidisueh asdewreshyrp steam
i@&‘dgﬁto tpEbv'icFe%h&’n?e%?hé‘anﬁE% the slﬁfr? MoV i RRI B that the

erature. Said amno acid nay be described as an
smkales%@dcsuecebnblb@ed polymer heing (rhusfrsred toegelemetate and/or foul

t
BTG bR Rl s} PR e B EROHR G of Bling o
agglemtredn @qbeccating tr@rem‘lgmﬁ@nt:wrtb dmnmtseasﬁlgtstxbdsfloardmwsamthe
trgarlls)fer Sg’i tclnqm n%wq)e{nlgl Jtﬁlsee}icas rent nlgedha% %glar}gs %hll CSI %f the
equi v Tents are conpounds Xhi Bitt - on
tratisferilma lfroeh thé pbbnreasatmn deaotav et rhquied mmorrlh:atb mwmffﬁmnt
ffect,. r.t i.nt o

PG R T IRET B U b s BT R SR sl g

pelquiet/al ents also include, for exanple, salts,

redu roduc xi dati on product.s,. rti

nyar DeyaR R sttt ofiser 6 HguaBhis objhe spamnte
veorisé) Qesﬁftﬁ‘igﬁhl Bl ncfbasd iR ofudie T tidaranbfer lifd dnll adBfseqhdnk Increase
as wel | as equival nts xp\lg cg t he skilled person can .
e AR Ve ogHY- ﬁ@ovgftvah tK Beromen oo high a8V exGsAd fhs somic

VEIBJH%& %Kﬂ dpedd 6 somtd ﬁaﬁe ﬁealtuap 18326 dRhpEbLELAEB6W. @R the other

e stereoisoneric forns. Unless ot herw se

hﬁw@l chﬂaft imdtial yelecityp fogi low dhre iseniinereaned skl SRt op peglerperation

of@x@@&h@p&ﬁe%%&ﬁoﬁd%@% in the R configuration or
S conf I‘%U;atl on. The invention relates both to

t _he éﬁtltthealcpssl ationdsibgbiniarse plaets the tengferliiedwpta hecvery long in
gae%qotﬁrll%&l suﬁfﬁ%ﬁt ﬁé&tﬁ? %‘&kgﬁﬁéé G cmhé'i StaﬁB sufﬁc1ently great to
ast ereonehc m xtures SIOOIC er at ed
impdct the gpatiebpipaningief thé plahe ?lnﬂrmlcee@te(al \)arleizquf propiegos(sueh 3s
int BP'%% %Sl%%reaiﬁ ﬂF 61515‘1&1 egm(atcgnttr %'f [he%r g(gﬁ &s%et the pﬂg Often it
el r 1 norgani c sa as are descri
isteaessay etuheaCalslg&f campecaao(rtibﬁtdf tleadransfenlquagh Ms:htlﬁy the heat
i tua]beh%lr men s e| wi 12) B%I’Q(fl (Iighale unnr% tpn r&x %ol}fmer stream
agikecatuln dﬁgdssafgmbﬁﬂeljmtBﬁﬂeIsﬁ'edifempplra&frcearl’cﬁﬂ%sumtaed withitleg

T e e S e L R

S U| f Ohd gresedi BiSentrGEek8 S0 aRtRhis€hatihglof thé polyMmebdirhhg its transfer
ﬁOIC acid, maleic aci fumaric acid, tartaric acid
frawot prepgPLieths diepdningcvestd and af the sape tiane;t@ gainiaip grhiabjejproduct

for basic groups. The conpounds of the present have
been naned Labyrint hopeptins throughout the text. The
invention also relates to a process for preparing a
conpound of the formula (1) wherein mand n are

i ndependently of one another 0, 1 or 2, which
conprises a) the strain Actinomadura nam bi ensis (DSM
6313), or one of its variants and/or
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nmut ants, being fernented under suitable conditions in

a culture nmediumuntil one or nore of the conpounds of
wo b@sfexmul a (1) accrue(s) in the cul ture nedi RCF/ERI00H008601

conmpound of the fornmul a (I)3being i solated fromthe

culture nmedium and c) the conpound of the fornmula (1)

being derivatized wher e approprlate and/ or, where

a bei onver t i.nto hys Io i cal

BBREFBY el Eurr SrREFRD RS BiiRape BBy e paBE Ry eactor

apd dxeetégasfslag vwsapfafﬂhngo@neﬂfmmnd of the formula (1)

wherein the co ﬂﬁ% & s charact.eri zed ¥ a, .

Comp ASFRIBEINIRA TFE ARST bthe FvFRIGRPaYifks SrREPEEy (7t ppting a

polRVRALHRAinnglsBERS béiag &arﬁh‘f&ﬁ‘eﬁﬁﬁ)rﬁ fpolpmefsakibmgadtor to a degassmg

Vﬁsisgﬁound of the fornula or preferred. (I11) wherei

EOTAPTASING RASTIPE the sEpanyt ?P&hﬁ heater qogPRISIE 2 tigpstsy ling fer the

sB8 fnd Beghs fQ" hemlﬂgsthgtrﬁﬁ%rﬁ'mb Sw}Qrem ﬁ)ﬂrrﬁticﬁéfi tR¢ d¥rage stream
preferred, the invention preferab 6¥ relates to a

Vploélé)e%téhﬁf ortlepplthaheair t%ﬂ@bam*wn&t iHig 2§ lsgsinl {1 gprefeyably
pBRREENR 38 conpound (1) is characterized by a

conpouné of the formula (I11). The culture nediumis a

nut r Itevill bsebpretiated dhat the polymer-ventpining stieana passesghreugh some form
olf ?@%flneoﬂ &1 ?Hl%ts OB He &I%Hagpit A Wnﬂsaﬁ(ﬁ%gct%tﬂ it enters
nftrogen source as we as one or cust oma
therﬂngg&smgozesm] Fer th&'berppses o€ thas iaventionli thfghdatrrumnmdered to

i nvent ernentl
chEFE G Pl ol Gp4BE Yot o DERARES b B o BRHEL i or e
hefte(ﬂaibctlmm siitilitied endadle Heatal sectior (@ lass cfthe heatﬁﬂettaadmls)e In this

car bon sour, for t ferpentatjon.are assimlable..

cEPH AR G B8 s 'S e RS SO 5ot fas B iy of
nubEQFBeatsd CoMeetein $3rie®l NMThe (ﬁitlet éfsheMdater & transfer line of the
hg%% on gr'aérg%%gl?ataghg:ﬁggp? t L .ﬁfﬁ gtl%?lf'l gfl tﬁe llr?eu (a:II;] gmqat otfthe
hBAtér 19 B6RideRAG bE hitHe Rkt bf BB hSated RcdH dTahelhef Shere the heated

pepti des and proteins and glso t hei r breakdomn

Sﬁﬁusa @ the ling gcomertss) the ungle pratenor sulfple hegfers insgtigsn By line™ is

nﬁeaﬂatan@f&ﬁ@sfto%ndmeﬁﬁthble>f&rt%§1§)m@ #ﬁ&ﬁner%oﬁt&ﬂﬂn ﬁﬁdﬁl,
for exanple fromcorn, wheat, beans, soya or

cefeingg splidmliquidiand gas Bhysos apd ¥i aiseke iesiee pf?l@aues ﬁghe inlet and
RGP e traHER] 1AL R WHERHInI&X AP hfer” AR ALABISBbIS By
nitrates. Preference is gl ven to the nit rogen source
“pesragg veloeitytis mepet thepierage (Vlpcithiceess Hesntep @osseseetion of the
C
50 Y PUERAPAL Koy £ RSP oLt LRI e
or pﬁgstph atoeessc»f thetieveatitaltiis impoghn fo mhmtaan Rlalawwegeemlqcm’ of

Z
g i S O TTOARORES AR s
Winhavk faund the pigcdeaigh pf Elmﬁtaaﬁblelnfecmccdrdmgtm@e Illhlention permits

KRR a0l R RSB bR s

vylaesfoe Xt dir&Gt—ZOnf/f anfd Bpial @1&sﬂ%ereB@Bath f rom0.1 to

2% aS|t ne; m0.02 to % refer fro

Co ofigspreRies s1a B tapeir e i G s ot Ban Spmr Wngiy ghd that

tﬁdt@nﬁb&aﬁfb émh@poi%erb@‘ﬁaﬂmxg direkitQt 8t thehtePeRiQs IBRR IhddeiwOpoint
0. 001 % cyanocobal am n._ The percenta%e val yes whi ch

of fhe sgfz%ﬁng the teperature Qffhe.stysam alpng the Iensth of the trapsfer ling is
xﬁa%ﬁhemwww eRtsofHing péint ofTﬁbepdnrﬁérownae me%ﬁﬁéﬁe\%bﬁlhwf%%

aerobically, that is, for exanple, subnerged

bei ng shaken or stlrred i n shaking flasks or
fermenters, or on solid nedium where appropriate
while air or oxygen is being passed in. The

m croorgani smcan be cultured in a tenperature range
of from about 18 to 35C, preferably at from about 20
to 32C, in particular at from27 to 300C. The pH range
shoul d be between 4 and 10, preferably between 6.5 and
7.5. The microorganismis generally cultured under
these condltlons for a perlod of fron12 to 10 days

Y T T - Y r e~ 4 A S e o o



5

10

15

20

25

30

these prelimnary cultures then being inoculated into
the actual production nmedium i.e. the main culture,

WO osexEmpl e in a ratio by vi)l ume of from 1: 10P€DER2002008601
00. The prelimnary culture”is obtai ned, for exanple,
by inoculating the strain, in the form of vegetati ve
cells or spores, into a nutrient solution and all ow ng

by 55t P SO oD B 5L s

wdearadsadail Ode obt ai ned, for exanple, by allow ng the

strai,n to, grow for fro bou to 15 days

For - PResiiRul®: B¢ o ipmiir® Ob freRSlymer tomiming Sam M Fafip cvitis >
soedahdstprferitily 1€8aTqNaBowetas tevafidint of theSstream.

Lab_y !'ntlhoBEe?ﬁq "H der.ivatives can be isolated and

pur i iﬁ 13dlse dhat theqtenperatues of theptery! sBGHohibe Hagsder line
abond ifs dsighlis AfaMndd Wow HR seRGMAELHint o B HoBRkerand

bl oI ogi cal properties of the natural substances. HPLC
eaolmet-e@ttaltnne stEeat s preferably mathdrawnieom a pplymerisasion

ré&’éw Eh&t tla‘?:ﬁﬁ'? iﬂt@ (HHeANA LAY RS hbdlerlifiBt i kf{?}éfﬁ € & 1R dﬂ:@c% to the

in the individual isolation steps, quantit
peiynteﬁeat@ubgqcmclé I#aéqom@fee&qo@em tb«mutyat olthe\beatay nmnneebted directly
0
té(‘:Vziliht aQSI r ot 5\1611;18? 9&“5‘ o(geﬂ%%ﬁall %&%ﬁg‘l ti(%)e so‘Fg%d
eﬁ@@ﬁlqmqn upsllfpm Qfmgthttyerlpyblpmmatmdeacmndrhersgeam may be continuously
\’i}:'lﬁlg aqu‘%J}? qugt o\ﬁargéc\{oqaag%rn?a e&%‘tn{ g o? %)rnftagg zrircl:tlvte lE)Olé/mer
of vvé?hewlcansbfamng itegnpuraturscabmahhg tq@ﬁ&TMrIatﬂzy SO 0siinihag

S DD SR BB

of bmivairndsr 4 loed nAtON. aThesteinpéranmecsflatcthe goingoftsoftedifg to be

ti,on oncentrated, where a riate, in
cyBET9 A * SUTHL e B T RER ST yE BEHIGRiorr Agest specimen
Vifhwhtlk‘l Bétwpet 3rhinGat is@mrd thicehdat leﬁ@tﬂﬁmﬁﬂﬂﬂﬂﬂﬂhdﬁd length, is placed

g‘?r?g’lf‘%r)] tgo : h( Ieg%g]g gs%g)srélﬂg Sg‘c(gﬁgg%]céﬂaﬁsgpm)fse rthat the

p@ﬁ%@ﬂ?ﬁ@meeafé WRICE BibH DéroSsl R¥iRshal £8a &k P df BRkn?, ©@&s on the
al um num oxi de, on ion exchangers or on adsor ber
SPRSHNFSUBACAH 528k konma dipp ths sdes 3&%& of I9pjig applied to the specimen.

ThEERIBARAE 8RA Yo sted BRFar Gl BAPAMBEE THEbath is raised at a rate of 50°C
Labyri nt hopeptin derivatives. The Labyrinthopeptin

pertony watil vhesnestlle peratatest B dnieapersiurpt Biichahis @ccusyisithe Vicat
s&ttenffy! tethpd Sdreaqueous sol utions or mxtures of aqueous
and organic solutions. M xtures of aqueous or organic
sol uThopressarecdrom arspssttrolanater beg pry uait lengitie prefiiratdy bétereen 0.01
e ,
oS 230 Dy SN S0 s AR il
betmwgem?. @lmav/efnmd Ro4ehaza ﬂiyplcﬁkwmsﬁretaoths bestariglatyiPg is 5-30 bara,

PR 2868 oL B0 R SR RB D

bame to be used are the sanme as speC|f| ed above The

Labyyi nt ho rivati ves a ara ed,. on the
basy ' B SRR Ehbtednd feakef pasiadt GerR R i biieaisd ogprosctor and a
degavsingsadsd)ths pressrendrap fothe pdvyer i @plcﬂlsabﬁab&nos% Mid 50%,
Japan) or Anberlite XAD

rper re i shi
PR oRepen bt S ok R Rbor s erepdepolgprisation
rQUOPRI OBt ShelegRRink8 cRBRSeS. | n addition, the
separation can be effected by neans of nornal-phase
chr omat ogr aphy, for exanple on silica gel, alum num
oxi de and the |ike. Buffered, basic or acidified
aqueous sol utions are understood as being, for
exanpl e, water, phosphate buffer, ammoni um acetate and
citrate buffer at a concentration of up to 0.5 M as
well as formc acid, acetic acid, trifluoroacetic
acid, ammonia and triethylanm ne, or all comercially
avai | abl e aci ds and bases known to the skilled person,
preferably at a concentration of up to 196 In t he case

N o o s o o Y
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with a linear gradient of from5 to 95% acetonitrile.
Alternatively, it is also possible to carry out a ge
wa@e koosoed4oyr aphy or chromat ogr aphy on hydr ophobPCT/EP2007/008601
phases. The gel chronatogra%hy can e.g. be carried out
on pol yacryl am de gel s or copolyner gels. The sequence
of the abovenentioned chromat ogr aphi ¢ steps can be
reve I nsof ar. as _Lab th tins.are as
Gt or S METE Bhis P aPE el 8L BV RPLI TG BiRBA e Hester
oﬂ’&éth&bd&, thé ﬂdEw ﬁdlﬁmiﬂ the fiyeanie Butthedintesp alrfiicé 6fithel &hﬁ@erame below
hi r.al derlvatlz ion e OH grou
t‘é“rﬁ°§§?‘8$ P%‘P‘ %tith%P‘ﬁéﬁ‘@Fﬁ Yag P fe§° 8‘?51“536{[‘@&11[% F‘}?d‘qﬂté’tlﬁ 6‘Efssueam
isipehisedrts the e tHetresif rdadhes M idter HFY BCR the@MBHfe the risk of
Chem stry, . John Wley & Sons, 4th edi tion, 1992), for
fanlingis '@lrwwﬁ%éﬁ éhecPPserYé%Fd? thsdieqtet in pesitioned Betyser & pely@ersation
r&«ﬁéto& 8RFL H%séﬁﬁé YEsédl R feﬂipgﬁékuré:éir RORRdrfal QrfAE 0Pl ¥ansfer line
fate. rivatization of roup to an ester
nw b&rmadntar@fxi Yo the tPIQP@#ﬂlEecqféléF ra@qtcng m&mer\hhwegm a density of
e e TC et ML i (AEMARGES, GREAY onb T Rhfctn 75 and
138%0h 9reé’¢ralvlbé aetwieom 8 wandhl (i r a polynteh bavingspdansity ef SG@MGZ
i [
KP4 p r;agegéwgfgp 31 R ér:%ﬂl% it ¥pRhy JahBleelylenHRIRE 1350,
pre@iiablgbezen §F andpkl 0PG. a - CH2- S( O) CH 2- or a
- CH2- oup.can eve ex
e P& PG feepg PPine Mt P el Oeal P RiPE355E,
tenipegdtiire ofAtheilihie laaitsaoubliat infieediately dowaiauehra f tHerfiahheated portion - is

PISTAO POt PEPEABRG Riehe T RGP SOl ntsrpal wall of the
libaanitsunigt Mﬁﬁbth&? Qpst@ami of e first Hdatée pbioh, tmidre Prelfécatslyanieast

of M croorganisns and Cell Cultures] GrbH
5%@? t ?\?ﬂ@& Hﬂ?téﬁgﬁ’er?/‘%’if 1B, 38124 Braunschwei g,
Ger nEBWthe pfoces GO fdameation it i JeRPddsihiRs todhaihiam tRYISRRAS elocity
t.reat on 23.01 . 1991 under the follow ng nunber
obgiPeEmer-cntalnEg seam SHiSERty highia %VH{S‘th?jUﬂ‘a‘)f fouling or

bRRRAGS. HYStaSerhge fis e AR thIRIflgh bagc@yacwsme @htirdlcrossBection of the
I nt er nat’i onal Journal of Systemati'c and Evol utionary

SFAET YD PBYYPOIDIHEE ﬂsfalengtizpf te4ransfer lingdHeyrce e p@fmdﬁhat the
ae&ﬁéer%mﬁ%‘ b AhO R, (R 1 DR &%ﬂer&ﬁy atldast §m‘?§ a%g 4 more

0ossi b 0 use ItS mut ants and/ or variants

p@fwbiégt Ipest 8 mifs.dt is gisp dewifablerie meinigin md/gloamcbeﬂqwmlge opic
vglgat}J 'A\é@(mﬂngglene 5%@%th£t§h@a\1&a%ﬁ %ﬁg{;ﬂe’c edeuﬁety\m % Iljess than 80

ne or nore enone
nﬁt; erdferably lesk than7hen/y d’m@erabb' Ydieagease2Q mihltahprefsirad ¢hat the
rz{tﬁ)soq eth lo%alep\;elc;cr}g tér’lp\;e 4 te¥ lgt ve olgq%?wl%% mﬁfgt !inod 1Bfe99fdtﬁg
e Co una accor {é ?1 emal ni ng
transfiertline msd asalnﬂnd’d&lbbt/es)bVafV i, Buat ﬂeamﬂt Bityscatigbetye@en 1.2 and 15,

r.Q kno e e, using, physica
PR Bfteb o B0 o kBB R Eerien A S e P v o e
I ay SImd pr¥fefraf smbadimefahe prdtessuf thg @ventichl Zith@case twhyte the heater
nmet hanesul f onat e %
‘Szf’°ﬁ&}‘8P eeﬁ@tﬂ?&&%@ %Hﬁg:ﬁgﬁ@d Ms%g vessel, the polymer-
cd)\lrtﬂﬁﬁl@)éﬁed}ﬁ ishehte @ sd¥hhdt bORAY ga.ﬂbm rpeeférhml@h leaf?981A81% and
descr. bed Brock et al. in "
AP CAPUBTA DARM Siphe hydeserha uidspuifievsisom e Robmsrisation
reédctéPbpeRationiafe @apsﬂfeﬁ%ﬁﬂ@erﬁy ihd8hdTidh QHORNeP I"’ﬁhe degassing
M croorgani snms have the ability to adapt to their
envi ronnment and therefore exhibit highly devel oped
physi ol ogical flexibility. Al the cells of the
m croorgani smare involved in the phenotypic
adaptation, with the nature of the change not being
genetically conditioned and being reversible under
altered conditions (H Stolp, Mcrobial ecol ogy:
organi sm habitats, activities. Canbridge University
Press, Canbridge, GB, page 180, 1988). Screening for
mut ant s and/or varlants mhlch synthe3|ze one or nore

N a
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fermentation medi um and extracting the |yophilizate or

the fernmentation browh with an organic solvent or a
woreoos04B7Df wat er and an organi ¢ sol vent as dePCTEP2007/008601

above, and anal yzi ng by medhs of HPLC or TLC or by

testing the biological activity. The fernmentation

condi tions nay be applied to Acti nonadura nam bi ensi s

or, yvari an hereof. A
PR Bl o B R P2 Bt oA Bre iy g bara
and 12bare mhdsmﬁlamxﬁmﬁﬂgei pregsuiel ddor( dcjoss ﬂfe&é@ﬂﬁbﬂ t}ie Beater of less than

C ound o ormul a 1Y or (111 def.in
OB be e of BTy tgh s ere s abschenttan o1 BB s G bartvte It has
be&pfothddhhythBagtidisedlow ﬁrﬁa&ﬁfd RESpét A O plaudEoa ¥RPBE felivfdy
bact&ria for the treatnent of viral infections and/or

opgptetl Frenyat bigh sahids letd%iahentefslpeéll%llqagﬂr nkds prptermd thapthe solids
cOitent F HRPIB R Yokthind3RHEAN RYcbveeh B wRR QY F0WES %{dspﬁgferably

medi canent (al so referred to as pharmaceuti cal

bﬁ‘i‘”@ﬁlaﬁla’(ﬁ”/bwdcﬁ“ﬁ%ﬂhﬁaéhﬁﬁtﬁélaien@cﬁrtbebftatqrow}i itig Alsaprefereed that
tlﬁ:f\feﬁ)‘adl YEhBRRN atQhe &HirylifBShe AR p&gme 8 ndolthan 15%,
formula ('), In any stéreochemcal form or a mxture
pmferably ng moredhen 86, weAny 3@seonil periady Oneiiap in which this can be
| | ent
BRSSP B UE 5A dhfL he BOM 2
pplbrmenmgu réactal. l%ndabxgb polads|leadire apeeation porebieedawitly themepanding
d e%r ’R R %‘ reséﬁre a5 % BE’ frillblh terehr) é renrmusnlil% t ances
el es) and ddi’P PV oF 'exXti The
nredi Metage aieylhredadmher sctressehb cﬁbiﬁlsbgﬁwnfdﬁlthe&hﬁdim laeanypoint

he .f rniof ac tapl ets, coa
alofl s R0 R raber 127 1 R e SR b 5%, G s BTS00,
peefdralily bétsecers Y milfisn a0 Sillets mosUsPRASySwesh 1o8MmiEe and 5
n%ﬁtures Admi ni strati on, however, can also be carried
o) rectally, for exanple in the form of
SUPPTEd fieatih@snd ddprepsurieationlokeypolyin®r s@earM i€travels along the

|ntraveno%el , |ntranuscularly or ,subcut aneously
transferdige iy e dPeasing Yoseel SHISET 2 BRRETesHive Vepadtatian ebthg llﬂ'aflén the
stidagl SEAISHABS indrBRRE MW eloy alddg$he 1fHe. ABERUISORANShY OF

t opi cal | for exanple. in the form of oqintnents,
feélﬁlf‘%ft‘?‘%é’ safisfy hen é?%mgdlw frensEr fae mgrger to pesuressffeativesand
rd1iablk pelyhfRE fﬂuﬁffer%ﬁ& ASf |t1§ns@ér RARRL high VaAYSitiesTRance heat transfer

medi Caments according to the invention are prepared in
and gempnaly mimBige fpelings glea Akgo feadiq high pressusmdropkdlongdtlie line. Itis
1rﬁ1;tﬁ%aﬂ{ ﬁlereﬁ)p@fo%ca%féttb ﬁﬁhlL‘rM %ﬁ?f@lt l‘i’lﬁ:l lgnc#/ﬂp gxﬁ tgé Pe%]llgécl‘}le%t

for organic carrier substances andlor a

trb@iqure@g@ullﬁ aehigdliigtai sufficiently de-veolatiysd pabjts) atdn acheptable

hﬁ)HMl ge (1) in any stereochenmical form-or a mxture

of "any ‘stereochem cal forms in any ratio, or a

phy schaugng:thb Icynsitml:tmnaif Ithee hmtet itspif, it ieeprefearkd éruihe adtiorf the

traxl%?ﬁr ‘flne Paaﬁ et;aga%:eiengq% 6{ %ﬁ% &agte eﬁy] ﬁ)aﬁ%’o 18 g?etg er ﬂtan 1, preferably

bmpau] 238nd 10. Typioalbsit b 22 ldast 165 @nd Eodtimendfaplesst 1/4aHb@Sr this

h or de es the talc, stearjc acid
rap i§ Itfgfte&a%ft%? mare aﬂcﬁ @Presniﬁf%taﬁlia@sm‘rrsﬁ hag 95 ith @maxjrgum
ot RPBeihg ﬁto@d’iﬂeﬁh‘&p WBd have ifQmdaRd inckkin® M@ Marfeted it transfer line

Wwaxes, solid and |iqujid polyols, natural_ or

alfBg it nlli‘gs 2 gegler apeq SlpolymescPing HAR AoFEtesdp be

adcBRmMYUALY Y the hefbr. A0kIAlVAP Small Qlﬁm@?éﬁﬁmh@m'léﬂlp&%dsQrtelatlvely
solutions, or of emulsions or syrups are, for exanple,
wat er, saline al cohol s, glycerol, polyols, sucrose,
invert sugar, gl ucose, vegetable oils, etc. Suitable
carrier substances for mcrocapsul es, inplants or rods
are, for exanple, copolynmers of glycolic acid and
| actic acid. Thepharmaceutical preparations normally
contain about 0.5 to about 90 % by wei ght of a
compound of the forrmula (1) and/or their
physi ol ogi cally acceptable salts and/or their
prodrugs The anDunt of the active |ngred|ent of the
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a mxture of any stereochemcal fornms in any ratio, or
a physiologically tolerable salt or chem ca

weowswadsent t hereof, as descri bed above, and tBCTEP200E008601
substances, the pharnaceutital preparations can
contain one or nore additives such as, for exanple,
fillers, disintegrants, binders, |ubricants, metting

SR S e PL  FSTBl F4Be BEES PN Sty e
didmetdcanthe sutlduchm evdid the bigk bthe subat;aaa@e@hng&ﬁé Yo velocity even at
h§§| biliz nts for_achieving a depot_ effect,

QTpigS- thér %@a Panee pfaptdites iy Restiqulasly valable dyring start-up

aﬂ@ sHut-Jowh oﬁé}ﬁﬂl&ﬁél Iﬁaﬁ‘de‘i to rEA3% tH@ﬁskadf%@wﬁQfé‘hﬁl' BlodkWebsQf is also
re conpounds of e fornmulae (1) in any
pgqu}ffgdbq{élpﬁ Quilet 415mﬁtpr ¢ oftheiransfpr ding)is smqyer than the solids outlet of

il REAIHBLRIEAD, I QeiRed £ tﬁ@ﬂ)té'r@él 'dfameﬁerr of'the transfer line at its outlet,
hysi ol ogi cal Iy tolerable salt or chem cal equival ent

P
apd By is de infepnat digmetgr pfihe frarséartine al itsgnieh awhatei ththowstshard inkst of
tﬁevﬁ-)dn%r ﬂ&fﬁ? QQfﬁEﬁlAQgéVﬁ sl P&CI’IQJJTUl ae (1), the

selection o e conpounds can aimat a

specTh¢ intesned diginietgy mfﬁh@mr@@w tiné lsmrqﬁnable abfeagt3@mm, and more

j h

SR TRARUL 16 SRUPRRE MRS e 8 PR i g oomm
amélﬁmnmined with a Iong acting conpound of | ower

pot e I|t rJm tted espect .to.the
choi *gféé’rg E‘bstﬂ? ‘?fé‘ #1 Xﬁ}%f gere s 6’13\1\%8{5 &Ffémb}y at At 20m,
oo p’rElfeaﬂ)I}( dt)leaat 3(DNy5buau@aldE§aﬁo ﬂe&l thzﬁf 6006 W;ﬁbfeﬁv@fangbef lengths

b otnd ot RAEERE RN EeR AR e BB on of such

desi It édprefepd thatlithe rdtier dftigy 16MYtR L off ﬂleaﬁﬂbfbf Wi th @s @lerage internal

] east _on ompound f the for ),
ARG Roedy Pa® rap it [OR0 TeakreBlon: Sk sahangmore
pmrﬁalﬁﬁbﬁxrzot)b e mulﬂtﬁ‘&Hn}{fepﬁn@lﬁ eotireed fremld Hinet biRctions
ngredients, When_using the conpounds of the fornul ae

coRPE fiered dmEieE. Paw 5 UhF FYFTIECRER] iamater offepse sestipes weighted

abcdRhsY B the RAE B edth Q¥Mtoh QalfeRfari Y fintdy®R calcflale b Seference to
suited to the individual conditions ,in each 1 ndi vi dual

the fefal internaljuplumay offths live, whered = GhDekd)épeci fi c
CONPRWRS t
O S e e A A R 1 et oo e
ingreateriicawts an diserete steporthen tiah epntimnousiy Typisallchetsriaone, two or
tEQNALLIOi Fark GANGH 1B IBRLARE p0PTY| a1 S 18 car i ed
appropriate osa can est abl i shed using
cI | it @enrefappci thatérerald of thlz sestons of thénearel gmlrallampnglhtrrather

thrglg gﬁpﬁtled h&tqﬁ)ngﬂgu%ttgéﬁﬁe rha?g ¥er %%nn in ﬁxfe Ip%ﬁ;? é%%uﬁP a

cahfi@dration, alteofist Sbeﬁomg"/tkcghnemrefbﬂbamay ité rrxbamaﬁhe bbttdin duch@hat the

3Py B P B e SR gAY o

20Ph,amekd preferalsls &sc ﬂian heYaif edetpth ofth@ hnsfe Wina s ho@lzbﬁt@l and

fthe adm ni tlon of relatively larg
orfi e Tt EOTSR RS ReI G g ot e g ope
xR bt Rhdt iSinlendUSHAE thedRREN G Ble hRAWrKh LY dbrtically such
be necessary to deviate upwards or

avi our i
ha&iﬂﬁ]w% @wati%%ggﬂ’@ ligg 19 ypwarisand thei quiletdlipw fromthy lineris
ddviRRedsatd &t efbodintdny OCHE H&E@ao‘ﬁf thE bR TRE b Aprises a series of
nam bi ensis (DSM 631 3) 100 culture nmedium (10 ¢
starch, 2 g yeast extract, 10 g glucose, 10 g
glycerine, 2.5 g consteep powder, 2 g peptone, 1 g
NaCl, 3g CaCC3 in 1 | tap water, pH 7.2 before
sterilization) were seeded with the strain
Acti nomadura nam biensis (DSM 631 3) in a sterile 500
m Erlennmeyer flask and incubated for 72 hours at 27C
and 120 rpm on a shaker. Subsequently, 1m of the
culture and 1 m sterile conservation solution (20 g
glycerine, 1O 9 saccharose 70 m de- |on|sed mater)

Y | NN NN Al .
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in Exanple 1 was seeded with a culture of Actinomadura
nam bi ensis (DSM 631 3) which was grown on an agar

w@b@se4rmd was i ncubated at 27C and 120 r pm onPEI/EP2007/008601

shaker. After 72 hours, further Erlenneyer flasks
contai ning the same culture mediumin the sane anount
were seeded with 2 nl of this pre culture each and

S0P R R AL Ry LS P e o

dboBlesbackon htb:ﬁf onel drumcze times. Tihie déwataigh eﬂthlsn:oﬂ'(@ﬂiﬂoa 1§.that it

th a culture omadur a_,nam bi_en
o} eSS Ter s Tt St aPe BEHCTE M thare L™ W lows are
ubﬁu]lllystrai@:ltr Theberlds hap e Yiedted lilRKS reSQITiIR Iitie/ut ubi@lly - in order to
cylture nediu t he same a unt were seeded with

g}ﬁ %mt@%%ofgh? F - ey Rreed ?%% ghis alfo grepgslly preferred

thdﬂ@ﬁbt &pahsiGORAidh T of fthll&%Clﬁ@ﬂlra% unfFRNIRe Q1o of the line;
I solation of Labyhnt hopeptins % Hyfl o Super - eel

therefersriactions ef @sﬂlflﬁ maybhe pgdlﬁeﬁetr@mterswm thmeregses in diameter
oS&UHFB Y dneVt forB bP’ e ef-bgwg- %xéfeﬁfaly o ﬁle%ﬂt Bp{hg efl%@ts'ﬂch that the

contalnlng accord |n% and the culture was
velopify mduees ahihe ggjhofthe plbew rratb¢réhas1 at its tedcandmepstproferablpat the

ekid B GBI Gt tﬁg}alstdfq Reftfc A fdifd gycﬁ]%me pﬁs@% Lg&%t,gpé%%n

gl ven on to columm contai'ni ng

seationnandcbe bends i thetraesfer e i lwmto mdihblﬂnpérmcglmnthomzfomhyg The
n t n

nﬁﬁ]lg%r Pﬁgal\’grthgnéonlta.]_geec% hsil? e ﬁ?{%}é&% tr?arllt?n\%a g%g? to%al gansfer line
nvaytbls féon] 2 Gﬁ)t&/b()mltlhm;gknB tm [ smt)mrlsmmle Snmm&@0 % net hanol

in The r|n |n cont ai, ni n racti o

wer o Thdhey S By R P Peb Eaqtof BV Fhe radius
of thelcet |d\°tﬁ1he;d h;'cthe:elbbw aia@dbe @Rprassedisd yukipRpd tiet diimeted D of the

t d .
PP oA SRR o1 S0 s e B o o Bt S iny Yien sD-200
bEing i’ﬂﬂsﬁaréﬁerrblﬂ @i‘bnpﬁé frélfabROperationlurthout fudifR Wad sty nhibing
ction HPLC D of Labyhnt ho tins

de oo 9644 13?3 § PIEj9US o éfated t %bqwslazgp rabl ﬁgesfﬂﬁ?ﬁd glthough
al’t%rﬁMib@ RptidnsNagess) L-Mpkd E1boRAHhaE pebmit a KnbSIRBbw phtiare Qb

(Eluent A) and acetonitrile, (Eluent B) |inear, gradient
eASTeAH 0O 100 OB U {OrTef 1 EFRRI Gy A OrT gfithgbove
tybes 8 d1b6ve or il devd elgom oﬂQﬁlﬁer %gb'st KiclPed P LE prcby W/ Vi s

absorptlon yi el ded pea s at 210, 230, 260, 280, 310,

360, [thasbegpdowgcha the lpath pEanyinp sxpanpie sestion pithe transfer line
sl&&li%é Q&R&Qﬁ&ﬁ o, QS@fpréfgﬁbfyq{eMeﬂ O(5|Ij dnd 10D/ mod ﬂ?&%ﬁ%% beﬁveen

performance |iquid chromatograp

anmpl e H gh
0e7|5@@p¢ é@p rItaly precfmeziatmt@hcm@snsm@@ctmse lopyted lmmedlately upstream

RP-‘%_lgg; 1 %@ n%ﬂéw ﬁﬁgﬂéfab@t ngfég\meil)g%ot%gga[}? of 4r uélﬁ’(?\’p qg{s f&%o

prefirfed Wit theaxparisionde ancenritiaitbargh(ofien exptansiyn gewdne@ne;b a% also

p&'s{ d'J' uoro acetic acid in Acetonitril (Eluent B) linear
gradient from5%to 100 % Eluent B in Eluent A over a
per i 'Olk tofal §icificrhebtaganbienaea df the n'hnsﬁe lineqiwhidleis it$ loatef sudface

area Hhcog&ac? Vglt@%h%r}{?fl Crfgexﬁgaﬁ.tf HgPrg eﬁsbéy gﬁ g@?& tél}e\.g?t%ansfer area per

tdﬁﬁt/ﬁ of pmﬂudlgonld‘ﬁpalhbﬁﬁf , ypi@ily detwdd 0 7rmano Iﬁﬁg pMferably between 1
sit|lve ere trap was used as
aé@%lﬂgﬂf&wﬁfeﬁgy %%Wem% %ﬁn‘f‘ ? ﬁe? bt for 159 PPPRRSR E? rpduction

obpolyrhé&. formula (111) was 5.9 minutes. The nol ecul ar
mass was 1922 Da. Exanple 6: Purification of
Labyri nt hopeptins The Labyrinthopeptin crude product
obt ai ned according to Exanple 3 (300 ng) was dissol ved
in a mxture of dinethylsulfoxide, nethanol and water
( 1:3:6) and the
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conponents were separated via chromatography on a
Nucl eosi| 100 - G's colum (particle size: 10 m

W@ 0008/10¥8431 ze: 250 x 16 mm) using isocratic el uPCEP2007/008601
(water + 0.1 %formc acid ? methanol 35:65) at a flow
rate of 20 ml per mnute. The fractions were anal yzed
with HPLC (cf. Exanple 4). 62 nmy Labyrinthopeptin of
the formula ( d|n 990/ [
7 it pitohetapas et I O ey PRI G s o ERPR e exi
of iR FoRRQIRGbrkadibiao hdidnit i8 linkdd, prefsblpthe dahsfer linpdrom the
exposure to air to the respectiy ul foxi.des. The

rebRsaIsHiPIGEacieTdo hehsatpnintet lS|efseBB§ly ofzonale /s ani des
bet wgeg n%ﬁfé;ﬁefe?r;& hatihd edil 31Re &aisfar linE e ! d%g&smg'llvgshel entry
n

resol vi TI CR-mass spectronetry A sql ution

nom) is aby bighertsbpeper tharp e inlel of Gredanstet s apdjop e RS he
) was admitted through a syringe punp at
%‘\%atf"é‘twgéég%r > m/nminto a Bruker Apex Il]FTICR MS
( 7T ringmeahs foqbeating thetransfen hncysaalby 8IPrsSF ajacket girounding the
lg%t g’fhr a?e%gi?ckrgfrg& glegl tfll_;gfo'i'llﬂ%f Qﬁ)élkéthé/a? hEﬂ%&ebe’rﬂ 8 Bre@dired that it

Am no acid analysis
shtolthe formi of a cbad:bpmqmtmmpunmng lhle llipe fhoouzd wiggh akegting fluid is
dr.olyzed . in n|t a t Eund 3% conditi
Rf% o ppge b SRECHARAL AR, Fegb | Y1, Weflung il gondiions
daﬁ bd bSit opuised by u:hﬁg)%npermtﬁdrstdam@i-th@eat‘ﬁignedlum particularly
dr ol ysate was

‘ﬁ ee fhf"rIPWWIS till{aylf)? {emprerz{tl\brF (5SaOC 3é(% g ang é)referably no greater than 10°C,

l‘e@gr HR)soAGRADPI RIS tHe pblymék beingthedted Whitleveriform itRaes, the jacket
GC- NB experjnents

ed-.si |
T A A S hef‘ﬁnsfef 2@8 ormy
poeay hﬁ?e}émh])hea idifeoramt Partslsf the Bnel B mtso pcsmptertmmpmons of

progranmme: 376/ 2800),, was ua?)ed f Gﬁﬂ-}%}heo mum
rhn@nﬁgseelmsy@aé% delh%%‘?%raﬁ flisgHysshiapAve aiVF opn
ﬁfﬁbﬁlﬁ?ﬂ al@g thd feREth 0P the3Ranble i 16 adhidved w1tﬁldb¥éﬁg1u authltyat
xture was acyl ated with 25 m TFAA | afogl? ;
wmphlabropithe heasing medimpp(or thy iptermal wall 'ﬁﬁ’@e’é‘ﬁr% the-ljpe) is greater
%%ﬁle?tci e ﬁg ﬁx'a hGRAGRRI AL@hdinyRSs lﬁﬁ&‘ipéurlfractl&zml'fhé(polymer-

mm f use I ca coated w chi raS|I S Val

Qmmeg ytrddayas| 1) passﬁs along the lglermqreqs%-ﬁéq prefsre H}abgnie mg
gﬁé%?éa%%@@g Qrt?%g%@ﬁp{e mggtgturé\l')\&eq ﬁﬁl\%tisi &\?E&?gmz “Tiis can be

dmnl aedntmuoaﬂiy Mem@mm-lzor RV PeeE Pf dnaetes cPEPYLREINS of

| S & ITH Lk RAHCH SdePH& at
F%@B‘?fa#@gﬁeﬁ ottJeem wfe&ﬁ%&é”% ) lg\l/% spectr %rreﬂteer
GBfetHﬁefempKﬂtdrsy i hl&fer& lparmtyt)th@@q ppely by hznvugg mdependent supplies

d broad. bapd inverse probe QW NSked.

P%ﬁF gea:ﬂqg\;%e Wé °§| RSB éilr%%%ﬁfggh e‘ﬁﬁ%lg%%r enents.
NVR dBi Bpréfefred babbdityiti dftt}impmmmm thof tranisfer Ting ishkated by 2)
GOEGRITe igS.uSTiE 5 s Boatie LN g bYeydernipragfre At ganster
ﬂnél-l% prc%’eraﬁly c%nt%%led glmgg theZstddeh flawiQié: foda @ﬁf,en 3tea.11ﬁ terﬁpeﬂ:ﬁure this
bisshe begchbst epabjine canel of icgpinsiy it wall Epeufe o grisgia lower
%en%[%ranﬂ'e %fllow#o?ner‘étrézﬁn fldwflss aftd @ ighbr tBfperdturdst highdDflowrates
7.04,7.08; 7. 0; 7.18; 7.22; 7.23; 7.24; 7.24;
W_hgqyelqc_:lg@,arth\gber 7.42; 7.51; 7.53; 7.65; 7.65; 7.69;
7.77;, 7.84; 7.98; 8.00; 8.01; 8.56; 10.80; 10.81. 13/
19.7; 21.3; 21.4; 22.6; 23.04; 23.2; 23.7; 26.4; 26.4;
27.1; 33.4; 35.2; 35.4; 36.7; 38.3; 40.0; 40.5; 40.7;
40.8; 40.8; 4 1.2; 4 1.2; 43.4; 48.4; 48.7; 49.0;
51.2; 51.4; 52.5; 52.6; 52.7; 53.2; 53.5; 54.0; 56.9;
60.0; 60.3; 66.4; 109.8; 110.6; 111.2; 111.2; 117.4;
118.1; 118.1; 118.2; 120.7; 120.7; 122.1; 123.4;
126.5; 127.2; 127.3; 127.8; 129.4; 136.0; 136.1;
136. 6; 140.8; 169.4; 173.0; 174.3; 176.9.
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Exanpl e 11: X-ray crystall ography of Labyrintopeptin
(I'11) Crystallization conditions: The protein was

waoleesok3sez in 0.02 M Tris pH 8.2 (concentr ati oPCTEP2007/008601

mg/mM). Crystals grew at rodd®m tenperature by vapour

drop diffusion froma 1:1 mxture of the protein
solution wth a solution of GOWbethanoI 0. 75% PEG

6000, 0.025 M sodlun1acetate and 0. odlu

chl orQnsevayfyaareas g e Fmperais feliisaionaining steam

1%?%%@ RRRNfer 125 oadetq@iat Y Mcfelliheik %ﬁ{er@ﬁ inpuBitdBE heater) is to
3-circle diffractoneter with rotating anode and mrror

inereaase mhwhdwn&mko%th pEeapa dhigcrmbe dang by Aaqredsiwg thestolids content

cg% &% ?&%&E&@G@ﬁ&%@/@ usugqé/&thﬁg
ta: Atom c coor di nat es: " POLYMER STREAM T
q@nmnng devestuipstreanoefdks tanstep hag: dheisolids can easryopera deat fthan the

L ol

tmmslfeohﬂa lmagek inyordérad achiewerthadaseed mmpeqamlrty nmeri sed,

P TRRERL T —
ﬁ]ﬁﬁedﬁﬂﬂl‘w}éﬁf flssht(aodeseriird iourtpagat ER1 1 862[4b1 1std”;&eﬂéﬁagembcthent

I nert. hydrocar.bo The reagents h carbo
P P OBV SN P CETOT on G LS T Farsier T tobe
ﬁﬁ%fs&f‘ﬂfb?éb@rhed&ﬁ%&ﬂénsk&fﬁfomgy processes for
achleV|ng this are known & t he rt The%? rocesses
| QQH

Qenenais PRGNS IBR BeatiPi St lasane s Jmath of (6 Rrgter o

fali8taROI8HNBlo: PRSTERDR tHcgplﬁé [sTRAR R dt 811 5t lnfé&&léo Elﬁ fhe case where
wi t hdr awn rom t he pol ynerijsation reactaor.

Regiing is %ftzqt%usflwapleeﬁemtam@g gheatingdtuid. if lf)PGEEé@é dhat the heating
ﬁ\ﬁgﬁg]& P HBBEnyWidnpdr awn from the reactor with high
absorbed or freée |liquid hydrocarbon contents. These
are tly prd@arq payimise dsadunifeatechhpelyseyspBiadning strpag, the plpe is
I @SPm K,

R e o
mcfwéssgsatmt;m& Wan Pl yﬁ@rplpesls ppirally. sepmlesss didough seam welded

e f eactive or inert).
ﬁﬁeﬁﬁgx1ﬁ%H$%%9§gﬂPQMQ?H@%&R&%@y@ scal e pl ant has
| nc r daseadefsmebwaﬂ ajl af\ﬁarpd)tmryceauamlngemrdarasxmne theqtolyrerisation

tes have, inc ased t.he C
Crt%rl IF g%ss?d t;hx a sm&le tranft@Iol‘El %Arﬁ):ulgr ess EEH@) &r anlmes when the
\wl(gslftyfat tha kit yf a smgle hsadt,is lespthat 501(9 60on/s cﬁucy attliaasfer line may be

nmer unit el f . but alsQ upstr tre
R bY 87 g Mot avitiiway R Sr7 Bt ioh o 2P At SYREMER T te
Radod Bal Bc(bo@&ﬁiha( Tekip[greﬁfab'l}my]l; @a\é}angxhay oh¢@%ﬁgﬂl Imt?ns most
trations oadi ngs). o ol yner t hdr Lom .
e BEPD e drdry s RSP Ltodar DRt CRATR . (pwever it s
Ao AkHilin B SLBRS oI irntikH tb prdvate thylple phrlalieltR@ETer lines to accept
achi eved with increased cjrculation velocjties

the RPlASHCqAINIER SHEATS cash ofivrichis pranged pocoripg to the invention.
A&‘%Hl%@flrﬁ B rehe Bsplebtl of el 1ﬂ¢'é?ﬂmb MroEﬁeé‘ggr%%&s #thelthg a polymer-

89199 This increase in solids |loadings is desirable

cpptaining siecpmdeing tranpiered frpmsi nebmecaisetionaeaciyr that fs ipgrgasing its

ér@&\ﬁ%gﬁ ratolo ﬁ?égglgeue&@l %@ﬁ%@ﬁlﬁﬂ@é‘ﬁﬂsgﬁ?ﬂ@ sjtx‘éﬁﬂ tthrough a first
reat ment and recycCling requirenments. However,

heaten off kemateas each eompprisingca traptsfen lighfos dieistrgarn eadjmﬁgzs fprsheatmg the
) a%{ IPE lu? Hx%}eagi q%ﬁlq @&{ %‘e;{%/f (_t)iﬂa déll grﬁ )?msr a?lg%f]f}%fg ﬂging\lnmg the
bl ockage problens that woul d not have been experienced

at lower solids |oadings. During, and as a result of,

the process of depressurising and devolatilising the

pol ymer stream w thdrawn from the pol ynmerisation

reactor, the tenperature of the polynerreduces. It is

wel | known that the process of devolatilising and

desorbing the polyner is significantly enhanced by

mai ntai ning the polyner at as high a tenperature as

possi bl e. Thus |n slurry Ioop processes the transfer

L e
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surrounded by a conduit which is provided with a

heated fluid such as | ow pressure steamin order to
w@e@sioea7i ndirect heating to the slurry. HowevRCT/EP200%008601

al so well known that the stllcki ness and susceptibility

of polyner being transferred to aggl onerate and/or

foul transfer lines and vessels generally increases

with tenperature, and. roblens

ePRRATAIHAE o4 fhe e lyames- cBRERE MDA gFﬁh?‘#qa@imatw%vetthf‘edew

polife bEMRS kinGhnS Ghd B téRRAARGDE H strben htraaﬂ??g)f)ﬁﬁ aloH S tHe MR evef the
bei ng utilised as nentioned above. a result,

caglr msier Hesshalow 8ie sofiening aeistalithy nqlaén% %tlme

pol yBPhdssiak RQ&‘ of B2 & &m fhfou gﬁ Qh h&&ﬁioﬂanhéatesi @Frariged AFPHrAEE o the
sufficient "heating to aid devolatilisation wthout
frrxstéxkatnxg sqid eﬁﬂdlhtglabheaé@g glso semprisingn wynsfer line Bir the syesy gad means
L T A N
cantainingrseaan af the ¢xit ofadl lilqatetsrvéaow @m déw point ﬂ%thesmbam, and the
tec}gql;]eg%eﬂ; ?%h(eel(:sgr:e:ra;rg 3 aenazl pr(]n foae'l? 't'ﬂe\ﬁgllg%: 6ftt){e almémassf(e@ rllnlasf beww the
s Ry Itqmt(otflfte mﬂ)ﬁﬁd of sound [ n t he nedl unm, | ead| ng

to disr ?tl ? tﬁ-n t sfrorgam er-

i ni t PRiEalRda5R9ef O the chS% lqn&ﬁ?‘flheé raé) r?ces AR PREF %ag r sk
cohtain@ig! stregn BEing GghgTereddiidrm B polynictieation kdadtopal ayd’@assﬂ@ vessel,
nentloned ove, fur theL{conS|derat|on i S

nmﬂé?ﬁ pflsﬁglgt & Sjtoamy,t ouﬁléatﬂggt o lﬁgte{;ealxvnﬁgegda p?rﬁllel and
e@éﬂj&fmﬂrﬁl |a'tﬁ‘ﬁ’sf§ﬂlﬁﬁd fot 88 ktré@Rindigeand fdr&hk;ﬂn@t]i&t@ans&ﬂ tne,

the length can be sufficiently gﬁeat to |ngact he b
Ps¢ferably W grplseﬁﬁphgmeﬁ the frmpsragife of fRpelYRgH oQrRing sieam at the exit
o‘f@idhq{eyteloszopé el R WEp B ©R 1R StréA0aRd thetterRperithR o dedbtArR at any
in the plant, and control of the conditions jnsjde the

Hoins elongihedrneth of the prsh dresfen line pelquathe spfienipgipoirg ghipe polymer,
aﬁa QAPREAs B P flo-Pie bf A8 %frc%n {1 Ehel v%l’bgtty' atttBe St bShy/hdab® falls
I nput requirenments. Thus it will" be appreciated
hﬂWN4%mﬁmr|ng that the pol ymer strean1arr|ves at the
dega hrouch
0° 02584 DOy Sl (PRl FERLA 18 0 ol s
thereanagiiglichtec anbeatess hn| cal chal | enge. The present
I nve?rtl !':119 ?lt a%%g %180(9 oﬂﬁégﬁeggl i Ihv[eﬁ]ﬁl g:l éﬁ@ﬁ additional
during i rans e reactor assing .
heetssa‘rangctﬂlnajaraﬂlh}etostmst heater ifeitheri Vit \ai falls tol ardplow the desired

roduc trans rii cul QRSL,
ey Lo AP S R D SR RGBT ey e
tidnefedigaes umgle\ng&seebeeﬂothe tdlas&rep @layimarm gisndyng.2 bar, preferably 0.1

ol B e

Heatmgsrhe t’rﬁﬁ%ﬁ:tﬂﬂh@ th dhip epstmemalsopthe te@ﬁ!éﬁm[re odtha polymer-

assi ng ves i sin SSIn t he stream

O GRRF 4 her< GRE P T aHE AT PGP g pointof
tﬁé R ARtheRaPRrange oh @8 kirélen ithiﬁy péian @by the 1ddgth of the all
wherein the ratio of the avera streamvel ocity at
tramafeplines beloyrthe srftepmgmeint phthe B ¥ the inlet, is at °
| easty fucha C})Qfa@lfe?ﬁc%@r ¥m9§t§ﬁ’x\f€ﬁt"bf Ihean@doft not 411 ¥4 thé trhi@fer lines
appreciated that the polymer- cont ai ni ng_stream passes
iy bergarisd i sdroicernioy pnpEmea afurther Pmppdiasni the pelymerisation
Mrﬁs ﬁlul’a ?’&S\m{tljﬂﬁ‘a\gﬁlh}[léﬁ? 'éécé%tfmﬁhrhg?ﬁg Qb WA dedr 1an The
enters e gassi ng vessel'. For t purposes of this
i nvention, the heater is considered to conprise the
portion of pipeline fromthe begi nning of the heated
section (or first of the heated sections) until the
end of the heated section (or |last of the heated
sections). In this context the term"heater" as used
hereinafter includes within its scope the possibility
of a nunmber of heaters connected in series. The outl et
of the heater (or transfer line of the heater) is
conS|dered to be at the end of t he heated sectlon of

o, Y a1 T . s o s o
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"average velocity" is nmeant the average velocity

across the entire cross-section of the stream at any
woe@spe4mt al ong the length of the transfer |iPE/EB20TI008601

as the outlet or the inletl2For the process of the

invention it is inmportant to nmaintain the average

veIOC|ty of the polyner-containing streamsufficiently

gh to avoid t risk of fouli r blo
et o QR s O e g PREPERY B PDF P ipconcentating
d86i6&! With thetuBudl ﬁﬁaﬂlg&‘p&ﬂi el diRIsBlidsToh@ntradrgalcoieey ldtdten
whi | st controlllng the ratio of V</Vj within the
upstesryof b tragsieslinery pi cal val ues for V are 3-20nts,
and fyfb S@tlallé’lﬁleé’t@ﬁerfl&fdn}{&t af ﬁ pRFerd thtwheh bt lefist two heaters are
preferred that the transfer line for the streamis at
operaing, fieraverage dregmhvelogityl aerngstany lgeoss-eqepien aff eaek hepterismnsfter
e

RPINERAGEOTRAVBL STt (P Shost CIRE) Bl 1o b K.
the be pafnrmbmg)ftem trapsifgt hinegdantbh elomt@mé figing parprmetess including

ned W r
tl'l'msteam v(ve 1nst% eglﬁ?t?]r%%%cgc%{] (ﬁr%%lﬁ?ﬁ Bf)t!hF Etﬁegr? V%lgg dﬂ?%} ng% t}é\es heat
mﬂme (dwfty) a6 the efréamithgpre ssnwehﬁd:ranoe aamsmhd hepgertand A8 ThACEIr pressure

525, 1SQ 306 un f hly
BRpupR Aot PRfor s Blis B et e ibiel e bliffonsniv
beeakte steg iffowl and Dutl@@éihperatomifonaeti beazdn) iash (BaIBﬁ)@(af tlselreacgor to

SRS BB Moy SIS b RS b

téhpedthat the heatad gt dndshd mgp&inﬂ cﬁﬂrequmeas mdmbeﬂecsurd dreps
soft eni ng poi nt of

I
agropthpfrpmsf %H@F%‘Pfaﬁéf’%{‘]‘?ﬁ? EFrRY f@%yaﬁeggﬂ&r@%&%%t% hele

h@gaqngfodgﬁén%sa@,cmraym»ento the heater, and the heater
inlet is therefore |inked dlrectlg to the

pol y NeensaeTmipe merechay onejtansfer liedBeatrbingaradgh pringr diffgzences
119 istafidtiAfantl BEerBGRY c%ldin%né:%ﬁ@ﬁir%%r Hhésomb la¥sotiated u stream and
degassi ng vessel,  which is usually upstream of
dpiwnstreapsiayipetent and-mipasyerk gancreskicin dhsi teswsfar lingp §?Y@&H’i“@fﬁn§ed
floWs o Qﬁrrg ghé(d{ﬁﬁ) AptthQR c?ﬁé}@l{)ﬁ) Fhis cd lﬂ%es%’[trn? HOABWeDifhes needing to
conti nu drawn from'the pol ynerisation
heeamnmswnachdr dragmuorissiongd mote afisntimprideriemajuiaipspghnithin the

cb3fe Yp&ingb B Mot B &SI ATRRHE oy Bri B e

traesfot lmepemEOmameaﬁy halgmed ibprdinst détetnhiaing sheyshwrry flow throeghtdach

t{aH%tJerSim en{i'-nerb fzalcul?t%ngn hd Ilvel g\lglé)wte})g( egl{éﬂ'? n%yﬁr?egraﬁlglttge% Plymg a
biizs to!8 echtioh vaine e;bsmzah ceﬂ eqohnmpesfet lmeeo aqlgpstt itlheafbedorate iA ordss to bring

tﬁgsj nﬁ)@ﬂﬂg Ph &?ﬂs h\ggggﬂxg%rage vagtf re&erzﬂ)ly h1ns 1S acc%‘inphshed
&ﬁg&hd%aﬁp@@w & the _]a(cf(arsuﬁmﬂmﬁﬂg&aaeh RESANDNAGPtHE amount of heating

HDT/ VI CA so that net r

aRRHGHO Fatd SRTRPE ) S0 PeBedbr SeRIaRe e Slofy RS g sach
tfaﬁﬁ%ﬁlnﬁ%ﬁ&&h@ fe4th MBW i 6éritdded Rtachiensthe kdtiiréd Qfﬁp&i’a&lre at the
edge. Aload of IONis applied to. the speC| men.

%B@af theriransfer hrs, andy(Re prilet tsprsatire by detqgmyned by ﬂmbmwﬂ%w

tﬁ%hgh éa%h t@hs3qdindt TR dvéda g e 6f the 84m B8t tH el trantet linds fethen
needl e penetrates I mm the tenperature at \Nhl ch this

ce@elated and a bige ishemarplied o ongol walsaipsragmeof eppfptransfer line to
[

a u@tgt?g e ga[ﬂ? fh cgg%r\?\g gﬂﬁ%ﬁxgtié'ag /o% 'ézéérl]xdtﬁ%.sfgleﬁneuﬁﬁ thedsBRADY the

preferably betmeen 0.0125 bar/mand 0.1 bar/m nost

preferably between 0.0125 bar/m and 0.04 bar/m

Typi cal pressure at the heater inlet, P;, is 5-30

bara, preferably 10-25 bara. Pressure at the outlet PO

is typically 1.5-12 bara, preferably 7-1 1 bara. In

the case where the heater is positioned between a

pol ymeri sation reactor and a degassi ng vessel, the

pressure drop in the heater is typically between 5%

and 509@ preferably betmeen 10 and 359@ of t he total

o - . e
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fouling is mnimsed. In the case where the heater is

posi ti oned between a pol ynerisation reactor and a
walegassi4sny vessel , the tenperature of the intePCEEP2007/008601

surface of the transfer |idé may be nmintained above

the tenperature of the reactor. For a polyner having a

density of 935-945 kg/ nB the process-side wall

te rature is t control | et we

O e et Pl TR RO s Qurgton soie Fég Sy all te
rtmﬂeﬂmne@ i@ Rhtkdl 1R re&rPR&Buk B4 MBnipaRitipg e @Yeralifétd from the
wal | tengerature is ty |caII% control | ed between 80

regfipr i each tgpeferdingy Thnsisdithgeantrgbvalyey operptg dn parpliel Apening and

A& e Qétl‘xérr ewﬂ{ tht BElahdiRgEInéo! iu;p ose@B#tb i€ Atlo¥ to bd1fnce the
internal wall tenperature of |ne at its outlet

lptﬁmnﬁlatrems;erd@mst ream of the final heated portion -
I's prigt @fuglghyafdmgje i PR HEITREY zﬂIeH{aﬁvgfi}r gb eaeﬁhﬁéa ﬁ}hcﬁher

tenperatu I nt er nal I ne It
hesine describasidiramtiensly, sypbtas é]aWY‘@foctth er pregsyte dit@atTéld Overall feed to the

|
R B85S SRRy 8O 4 1, 4
is veﬂrryavdéa“hlaf afflliee henterahatldbe cctrtmelsavmdaglwn\ﬂe& dwis¢nyindifator(s)
O;f\;lb }% { ger onglgr?ctg?}lll 1cat t]%etltra?fe‘easéo f tﬁe Elgé/ hgytegpls a995%,

préferibBH0%, hed ﬂmetr}ﬁg‘erabbl w% drymare It)f)msxmtmm @iphcltyeWhen two or

cross-section af the eam nt m
TR GEHTB rRE b Pa e SR bRty o Soh S pagh 108: one
dfhlaam Is"b@eratiﬁg’ #0&s ah@otd, yjreﬁraliljﬂ sé thhet0%, of hﬁxﬁiunh eqpatity. A

preferably at | east re preferahl .
SéH‘PlF é‘é’é‘tat% Oﬂ%ateru%mcgy 1 tE%O‘&B%t (3 gﬁq@a%swf ﬁtﬂé?LVtkf}ﬁ% which
Q688§ kelin d;h&‘ bP¥edrh tmts BRij&kviSua6hiding the Bt ian@ hanck thel siipply of
preferre hat the avera%e vel ocity t the outl et VO

Heat p dischepteg g fditiopyl effdingdeger i ig@eclqrpbly Comgmigsigned When the
sl?eraﬁf &bl %l\}éQo by Gtle pritRiphl HRtAE Sectidd is lsfeaRRf Raf QO%Q)pEﬁ" at

the ratio of average outlet velocity to avera i nl et

v el odn bythsinslerheatspandsnulziple rerllehheater embodimes ﬂfr"rrﬁ@ of the
i t ,
RO s S BBtk ot
c@nutolle@i usmgtpr?ﬁs'erﬁ er ﬁbwyoml welefﬁ, nlosspr&fﬁaatﬂy logpfed between a solids
gefn%trl@dd crpad F?%rf{?ngfgxeln{y}fé&tglsﬁlle(?f Tltlé'](g) B’B]"V%Wé i9Besignld to

e Case wher e eater is positioned between
tpue y pessusadiop of b@t‘a(ctm%‘yamﬂ W %anyess piefrgable 8@%€land Shé of the

;8 Eocp(:)bn Q\?eerr]ll tgeigre%t{;rez}%m tﬁeserglgﬁ{)) F}%)fg n whg?etama\tes L8 a’fﬁe heated

era east most  opt 1
tile(ﬁ@tkmhﬂé; i® brdfdrreblh ﬁehlgncd tdbavefal puésshere iapriattveasn S04 mth TShe most

ﬂé%%g&r | eepﬁg aag gg‘%osci)f ntgg s/rre astur ocﬂopl_h StwiPRE re%gt%r pr?c{ tﬁ% gntry to

egassi ngvesse
thé &ég@ﬁs&’@ wesspeThd ato af tha prsessdiop agbmhecomﬂbhmlﬁe todthapressure

st preferably betwe ara and. 1 ar a i
G0 bR ntr Jr Bt 0% gy b adtem Ry Wbkt a7 21 1o
heat gthe @blyhRsSorthiaimgGtréank &2l coftiiintaGapeir @bmpeeyit@ well as a liquid
nost preferaﬁgﬁﬁbetmeen 0.1 barﬂ/te and O. /[te.

omprBLt p@itatly ey 2P draptiorsof dha fvid semponshf ﬁﬁﬁ%& yger-
Qhfathi srtreyxﬁlat tHefinlBY STAMCHaRP vARR Hoth § & 40alI%. BigeRrdetred
even a h solids | padings at entry into the heater.
gmbodisnest af %@ pregent FYentiqnevlss thets is a prcssire erflqwpeontrol valve
L@D&é/a'i‘i%f t age%r ndngghe% SR MPrdcSioR 6F B SieagPr 0 ﬁe‘ﬁte? B4t %8 between
st prefera et ween 50wt % and 65w % when t he
Sstreamenters the heater, and it is also preferred
that the velocity of the streamat the entry into the
heat er does not vary by nore than 15% preferably no
nore than 5% in any 30 second period. One way in
whi ch this can be achieved is by using a continuous
rat her than discontinuous off-take fromthe
pol ynmeri sation reactor. Such high solids |oading
operation conbined with the expandi ng di aneter heater
enables the pressure drop of the heater to be

e — o ~ o

- o "



10

15

20

25

30

stream and a resultant increase in velocity along the

line. There are conflicting requirenents to satisfy
wob@s/0ea3i gni ng the transfer line in order to BCEEPB®07/008601

effective and reliable pol )}ﬂer transfer and heat

transfer. Wilst high velocities enhance heat transfer

and generally mnimse fouling, they also | ead to high

2B afiet g SaRug Pl o e tomichat R el R et oyt o

tbmlohateh Ealf‘exqjufrbmd]Oh&EIOOIhdil%‘lﬁflefypﬁﬁkba%MOnSdl%aﬁhB@meng
suffl CI [5} }{,/de-vol atised polyner at an acceptable
P& ”°Regar di ng the construction of the heater

l ts ehins ilnfentién gnefeppldblea binyt ;btﬂymarsh@oroéro&éae(agrgarl@ﬁaeé
line's outlet dianeter, DO to its inlet dianme

D Do/ D
slumyg orolition} confiiiing 2 PRy @k iteamfhas apssdmberhopied g valptihse Hauid
dIMRg G&hdMurishtibrs at least 1.3, and conmmonly at | east

. However this ratio is preferably no nore than 4, i

an d Reacesspy B Bresntpphrerisetion of plefingin the slurry phask preursligmown in
tﬂe aht. l@)ﬁ&l{]ﬁr cQﬁ 64 @Jnﬁﬁ&e? W %Y]ﬁe b fﬁﬂgdﬁclﬁ?gt the monomer and

I ncreasl di anet er thetransfer [Tne along its
cbmng@rherantb @wgrrad tank at eantinugyg éoqpfreqwmrympnmmptdyﬁtf%gand a
cﬁtta y@?fg%/ hle?Mﬁ ﬁ?atfﬁ)gaﬁngetrg?&%?pgﬂggﬁT&oggﬁr%Q@E? a ddired melt
imEIx ahd daisith fqyhthevmilyuértay aogimun produetion@wd sngsrature.

lr :?gg?ﬂlgthg e gllufc’rgpof ]ngsgallal ng{oc%sg%s t'gélcaei hﬁﬁ’évy §{>(1¥r61]pr from the
pbljmemedmuéaptoemmsogm@ahfmmsms of 11¢hd> hydrycaebmls aantl th ybsent

| owr at '

P L R e A B & TR S PSR et AT Ty reactors
tﬁﬁ@ﬂl@tcbﬁhﬁﬁses e @nitaatd polyraelthe hiydrecarbakdibieniifas)nonaner(s),

es it.is also eferredt
B A SRS O Rk PG Eeh A e AV e, p Pl the
shidtyl vifl comibtied 20015, heZertlislg aesm w@ngm gaeém bh¥3d o tigherbian@eight of
as the jnternal djameter tra?élssr [iine at

(BB of BHECENE SO P U P SiaHh Berp hefd pn the
tJ)thn@elgﬁt of b B, sul \éﬁb@lﬂ MgtntRnds WiRte BOushbediig @EdibRgs the sum

transfer line are de as_ previ ousl%‘ descri_bed. The
of all gherflnid enmpaments imhe feagtepand copprisss the dilnent ojsfinmangpeyand
aﬁ% ad@ifss: B0 Aenf B BELSndtsMRlchtor HELWBE B 148 dREnt such as a

Most preferred are internal diameters between
lagmlefndnqmnm Witpre tlreemglcwal_dlbren&lh an inggddpent Figplefin monomer
f r | east

B 8 BriteR 3, B e e S o o or e

t han Pebcwnsamop nettvmcaledcarmdgcelt off tenpergtutes in thefrangm>802P tpand at

e r

paRSiTes IR oA T EP 0B, T b sk catidthy bhgy R ypicaly used for
oﬂefmnmi)emerisatm stich as dirawiemagéde, Zteglena]attd pramreth BoceDa type

L ve,.is fr 500 to lOOO ref abl.y froml t
BB ThiPraghd TyrarabRnr0e prsmesBHGhBe R Mopr s cHatys.
olefmradrdimek hmecdnsonoﬁns&anuietdmmfrgmrmnannmm oro:‘onammblgn s

each _of different. dianet erﬁg 5? 3 t he ay ge o

opHenalix ¥ping coprepatingdeyiRgssuct g Yf16°r‘f§° W ghi% “5 SE8 Fumygmise

tﬁ@?dahﬁtyb@ﬂgtdbv@tﬁldﬁ%hm&ﬁtﬁé papmelal ternatively it may be
cal cul ated by reference to otal internal volu

of t HBIS|ipYfatioR)§Pagicylarly refat fPeP ymerisation;ip adopp fché‘?fg‘?‘“é‘fe the

shirfy8s LIRGIRABRIhd RaddbAYBEAly BY REMs of $p \hgpl&t dxitatot. Tliguid full loop
préferred that the increase occurs in screte steps

rat her than continuously. Typically there are one, two

or three increases in dianeter along the |length of the
pipe. It is preferred that one or all of the sections

of the Iine are generally upright rather than nounted
hori zontally, so that the Iine has a smaller footprint

in the plant: in such a configuration, the first

section of the line preferably has its inlet at the
bottom such that the initial flow of material through

the transfer l'ine |s upmards It 'S preferred t hat

o " o NN 7 g, Y T T o o A N7 '
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downwards. In one enbodi nent of the invention, the
transfer |line conprises a series ofsections connected

wWhpoobess2 (el bows), which are typically U shapedi/Epma7/008601

that the Iine doubles back bh itself one or nore

times. The advantage of this configuration is that it
makes the transfer |ine nore conpact in the plant. The
sections bet n the el bo re . usual | rai ght,, .T
et ey B Ay DRt 7 e e srbed ForRasinigs it
352811, YUS 3240150 £RArUS 961348%| TheylobhRagoris bf alcdntinBowdfubiule
heater, - they are not heated. It _is also eneralqk%/
prTsFtioR GOMPTETNg Fheasiiyon {7 sxARle funvEtticp! HElqns ang ftjgast two,
£ exHnSplé fouR RoriibRRbRHomeThd Rt &f polyierlshtivy is typRARY Bnfoved
sections of the Iine may be of cﬁfferent di aneters )
yiinghingisect pxrhiprgesEth 3 epoling medm, prefurhinyatet, ininekeds symoppding at
Rhst kgﬁ ofthB ARitar ﬁ’c{ogfrgd'cﬁ)q.l VheAlolinEor@itd foof? fqa&tgﬁ%a%lt\%g%ut is

such that the velocity reduces at the exit o

obisally indh¢veange Bhte g0 it s inlet, and nost preferably at

t he i t . i 3l 4 e
sect i ysomtHlesdt) e erclfiue fif e ivoiiden i dhe BRRAEH o

memus such thdt¢het dilmastiienotiexpesed t doptamtimtion k¢ ago@ermit recycle of the
peration w thout. fouling. .The.n . vertj .

ARG e obH bl e Ifn b BB Bl ot StlerBing

paraaddte polymeeprotyced dy theqnod@sugsl thoprént ab¢rtiou dilonBthe dilyent

ectjons .i§ nore ¢o n. The el bhows of, the transf .
BRI tevany degng iy rods SfShp e irin R Ry 0 e
e of Hﬁp@?ﬁh\(@;sd?ﬁﬂcﬁ?étthy% Ie@@stt)leh ?ﬁr\trl]lﬁmlxbwhﬁ‘ stﬁf@traﬁﬁfeﬂhe @pening

multiple o i amet er of e line a a
E‘Bﬁeﬂ% prokides 27458 GWE? RAYgT pastiRles cap Fqttiot SpRERISA! g the
SNRnB&Nii) ¥nkifudupp2dicDeititBawdl $1a ANigiesmaltiple vethgtiwal ports, the
reliable operation without foulin ghi,lst ﬁ|§$ b
loratiomiof iwherhioan be aytiersgn Be 1‘1°Héeal°?°ﬁ ut ixusugiyaqiaceat {p the
&dvalsBarh BRd 6f PRMEoRE BBl TTHRIbYp. L&sg}i’e;lﬂ&@ly ddcubedahe operation

al ternative options such as L-shaped el bows that, |
pldprge diamelgraesciors visvhighselidgcansegiratiops m fhe slumpBy gL phe
%ahfi@rlfffﬂ?é'pridcfbﬁl GifIcHE Yith8ra® 8 HohPMS phEheBERLRYooB. Use of
xture of the above types of el bow, "or indeed el bows )
efncentiating devdtes on sheomithdsavwopymarsdurry suck ashyderaylomgy gsingle or in
¢ _ . .
e o BRSO AT B Pl pt Mgy of
gidtentioran@n&py affigichoMannen sinceyigfi Beanbprgssyeet egushon arrbygporisation
rgc A d'd'iluérgi {V%ngar ed that each expansion section is
ocat 6d i medi at e y upstream or downstream of an
el boviThepwighideaverylayd prefeatila t@icyntohtedn polymamloty mmseiliyow.
t is also.preferred that, th XRansi,on is . concentric, .
ettt BoRa b St SRt R AT iR rifulRAGEEh if Eprimary
vk veasenl specific heat transfer area of the transfer
l'ine, whjch is its outer surface ar i.,n contagt .with
the M9 Rt ARG AR mOROTSraRBp oo vired T S Prgnasy Bagiy vessel are
f}@féhl]}t éondensed, ;ﬁftleﬁblg&ﬁitﬁoﬂﬂﬁgéﬂ;prﬁs(ijdhaﬁdlu@ﬁée@ fn thé fpolymglrization
pol ynmer, typica et ween 0. n ., mor refe y
POt die RhoIPT&miresot helimasy Shalr veste) Bpstally SAnolisd 5 gnablcs
&ndbRatiod WAR & tRUi1RERMaBIE CodlMZHR/dun® {e. 2 cO6liHEIWAA4Y) 6f essentially all
polymer.lt is preferred that, the heater inlet is at )
affhe Bashi@p@nprion® any FecoBIPERSEIPN ohhe REesguie ingspid Prigmary flash vessel is
PG i 82 TR 20 BAGED k@ tyMta 520 bhrd ahdl 68 fien 6-11 bara. The
preferably the transfer [i'ne fromthe pol ynerisation
reactor to the heater inlet is essentially horizontal.
It is nost preferred that the exit of the transfer
line (at the degassing vessel entry point) is at a
hi gher elevation than the inlet of the transfer line
and/or the outlet of the polynerisation reactor. The
nmeans 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
preferred that it is in the formof a concentric pipe

.
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provide differential heating at different parts of the
line. It is also possible that portions of the line
W@ 208/04332 bends) are unheatig as di scussed abPWEEP20#7/008601
have found that the optinmuntheat input along the
| ength of the transfer line is achieved with a design
such that tenperature of the heating medium (or the
erna
s?l},| matﬁll’l rectoverte?1 %Fxlethg ﬁltillﬁgwq{atsﬁ De%se!l 1%%\311};%8&%36 & Eecﬁﬁdary
flash ¥ehbse] wapmove fesidodlivolatiles. Alterngsivbly nisr siumt mayl bmgassetdrtealﬂash
asses a ne |ncr sSes re ferred
Bl or R e th SR e b ErmPareE sy Vo S B
rédhiprds§loipRMmetdedeo Gdndens thd Regveted diteart ddsead a high Fessam flash
be done _in a continuously graded manner, or in a
veRldePrefredi screte steps by means of sections of

di ff 818 ipetiGONRS, B katnpldbiSthe ?Ib@f)ﬁﬁdlﬁﬂerﬁ@ﬂ\&yﬁbcdﬁ for which the
j acket mhlch operates at different tenperatures in

inyiepfiqsy is pertipapsls ussful i e perimuoyspelmegizaion pf plefigs, preferably
algﬂg GRS dfeRhs, %Uﬁpieh@tﬁ)n%né B8R bR GloARALATLEIRF c16:38 foop. The

ction where a different tammauuelsr%yued In
olefiptsp seontinhonsty eddedanitand rontprted wifls giopialyst ingdhydrosprbprpdiluent.

L Bfnl ' i & Tunded in th
Thb Hfonbei( Bofihehis @ GG Sy of sidirkBlaeb i ThdRndbd in he
pblynensaslop medenad] q;lucnin'tl"hfotateeqf w;éwriwg/at dfepodyreesproduct is controlled

ro t r erature this has the
eneVgu : a%ﬁg E%%%Eggi%ggﬁ%&ﬁg?he transfer |ine wal
te rrp Fhatalide cortcenteatiou liretha sluowen theecrotor silll bypicatly begbove 20

RPrERenpapael Rk Gor el AT ah aREE w3 2o

vbhaile€a siheg violinid¥ris [(hﬁal tvehfpar(ﬁthtrshlrg'f Vd‘]erne of the suspending

nga%-ﬁ/ngf(%itag ‘tufrleforf 3§(gé¢ 'Shet s';?g t%c}él?%g}}afl%gﬁ{egsruretd as welght

pbfeenth@Avaich id équi\aldnﬂtbrtﬂﬁiﬁﬁbaﬁdiai S0lole Sacthegt, will vahe

I E TN T N TR SIERRY Y -

WRdrY e po Sl pRoALQRAGE Hilydthy é¥ anB Yhe tEuB} 1§a15ﬂkaﬂi$for example
concentrating device Egstrean1of t he transf

in
isphatas i iBreEaiod G iy ST OREERT A abota 00 i Rfbcilar above

483700t} eﬁzgﬂme REME $arRf 46180 vﬁ%;ﬁ&@iabtyhﬁfWM B&KdA bh i@ tétal
| ower 1 nput fromthe transfer I|ne heater in order to

weight ef/the slyary d 4 have feundhthat fordigh soliglogdings, pytieHarhnibgye
4b@§%,t e b g[‘bdlllét Qﬁthdﬁ(vaﬁarﬁq{ehﬁjﬁg &W&ﬁ ke Iﬁ)tl%‘[g&sgﬁéﬁ fefctor and

an u ream di l uent flush (as descri d in our
tlmaegmsmeplessmll@s gviericed by fauling flosqvasatigiand/ar hest trenséer) can be
Ot of th ti
TR U0 SO TRLESy L BIRIRS o g
t her @l bys tywchf cprcwgssnmy cmt@kalb'fbefcauieid 9yt lnlatmlillgplp resctor Sﬁéﬁm The

asi | r e
Sf‘i?é‘a RedPe J?’t’%gu?na(rﬁ %f a{%1 g gﬁ'ﬂl 2$%§Ct%&&? er a%’ b e{ﬁ%{hlgr
réastdr bamgadacadr for the polyniesatiah of olhﬁns; 1{: exzas]de wlﬂenmed-bed reactor.
eating | ffect d usi n cket ¢
Bt pingeupfi g s6qind o A Ssspbe <eRlor SO AP edeter g i
aflemer ll%‘ﬁ re@ame Suﬁfmuﬁlbal’t@&tor lspstenkein b asdies inuks ﬁwlﬁembdal or
trans t he .po -containing stream the pipe
@UBP agwﬁﬁﬂsg?ﬁ%ﬁP erial having a thernal
conduct|V|ty greater than 30Wn 2K 1, preferably
greater than 40 Wn 2K 1 . The pipe is typically
seanl ess, al though seam wel ded pipe is preferred where
hi gh heat transfer is required. It is preferred that
all of the polymer-containing streamexiting the
pol ynmeri sation reactor is passed through a single
transfer line, particularly at start-up or at tines
when the velocity at the exit of a single heater is
| ess than 50 to 60 m's. Such a transfer |line may be
fed by one or nore withdrawal |ines fromthe reactor.
The strean1mnthdramn fron1the reactor - may be

o T e 1 Y T T e, .
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production rate to a degassi ng vessel, which conprises
a) passing the streamthrough a first heater or

wheasosBE72ach conprising a transfer |ine for tPEI/BPI00AMS601

and nmeans for heating the #fansfer |ine, and
increasing the flowrate of the stream preferably
whi | st mai ntai ning thetenperature of the

pol y -containing streamat. th xit, of .each. heat er,. .

b bov i g5 el iRty ATOP HLSSCes AT reavts” PRE® Sig3dY wBRlicg with
c@hlybthe psdpb aid GrenfIb thé cahangt nhaditiengi the diluenhand

each transftfer |ine bel owthe gltegin% goint of the :oul
mogPYREAnd each sYhTeRren) reptalds ﬁ‘tPPfi Vityat oA WPRQEAGH In particular
eih?feﬁé'@r'iﬂ With 8 lulyuRing A £preeddirteRebriof tHaeAd, s tixture

the first heater, salg addi ti onal heater also .
cempRingtha gatalystrand amaixturg ofdhg pplymers prodpced in 4 REFCREing ieactor of
teQeribledt is ﬁgssﬁlﬁg tol SuBpS aQEcdnll ActoP ikl &' Alabpropftdit, Bt least one of the

mai ntai ning the tenpérature of the pol ynercontaining
seliseqmm rgactors evidodrash oftalystiang/encaspiglysth Howeyaialt $anerp 6pmmon to
. eam at
s S AR TR e Ao

bel oin thkeass sfteertheiglaptoiontprieds at leestpwd yaaetors inseréds athe golymer of

a ct .of .the.i.nvention.proyi . / [
R el Ry LA PElSino DR BE B, B0 1R blfen:
op fdnyadadesiareacdors irethe serfest Hydrogba dgamsintained @s@pd lowndor gdro)

conprises assj t streamithrough, at | east t
cfieEbarEn 3y e s pardstrate BN Rt el eiebf il tEis e
h&d@g&; ﬁce{n’@a@% iflﬂ[ldi?l@ Betﬁvlbéleam liaml veadns (iﬁ@rvebdﬁ%h oenceiteation
.transfer |ine, prefera i | st intaining t
it o et Bpi R bt e AT e go B Mlhesk Frdresen
pBrébhtagth bEREBn DS £1013D0TEe feh@ord @i g bobperdied Bipraiue

and the tenperature of the streamat any point al ong
epsgatialiy hg msrPolymeer ardtngeX 4R SYoSFSSIvE ﬁf‘@cwéﬁiy ow t he

sof t el QudtHeibiorQfystbie pidalidd Plyme6k MisleeRaSidights o6 than 50
flowrate of the streamunti| the velocity at the exit

kbpltenseor gesates than 469 ¥Dplians whezoliavs n hn dast Bet WPperyet particiar
pg(ﬂ)\%‘nso\p& RhctbPRulifRL R SRR & MO hid& beiwRA McPipmerisation
through the renmaining heater or heaters. In an
redctos prchthe degassing HesaelnThess prablests qapbe aecentater by isharbyamsr
- il 5 Tl gad; RicRRARbE ShelicRated b
P YA APy, R C e SRR WL fbelluied by
ugeesf thebeatrr of thgrprgsestuayeniio. 8, preferably 1.3), or
alternatively if the pressure drop across the transfer
line per unit |length exceeds the desired maxi num
(usuE8XAMPLR 1bar, preferably 0.1 bar), said additiona

heater_al so.conprising,a trans Lin
S e L
i@bhank dbrht @lopearatet hed It eampessaireiare] avh tdnfperature of 95°C. This

o] ymer cont ai ni ng. stream at. .the.exit of all heaters.is
A e T R S 6 ot of syt Rl Tabi
cSTnb&ﬁa\?ﬁ %ﬁﬂl{ﬁcﬁ &@Eﬁtﬁﬂﬁ edﬁ]rﬁf)ﬂilfee 9Dﬁol%l'fﬁolﬁitelrn_ea$ma? tlﬁﬁyacmr?]li efttylene

along the length of the all transfe ine el ow t he
agd { malp h@‘essﬂﬁ\e Sﬁll‘éstcﬁéteﬁ'o‘?flﬁ%ﬁh.‘ml 15 2Bomt ﬁg\a%aﬁﬂam“&ng
pBRRISTenE FRGSY ABHsitP bf 940& gV AidtalsdRomB Qhusal batdllystt MRese are the
transfer lines may be required in service at any one
samergonditipng ag inrB¥a@Pleehbodi nent t he pol yneri sation
reactor has a plurality of withdrawal |ines, each of
which has its own transfer line. Theinvention also
includes within its scope the use of single or

paral l el solids concentrating devices, with the usua
arrangenent bei ng one solids concentrating devices

| ocat ed upstream of each transfer line. In the

paral |l el heater enbodinent, it is preferred that when
at least two heaters are operating, the average stream
vel ocity across any cross-section of each heater's
transfer line is maintained between 2 and 100 ni s,

nost preferably between 10 and 70 m's. The performance
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tenperature at the heater outlet and the dew point of
the process stream Pressure drops across the transfer
wo 2ovem43af2 each heater are prgfer ably essenti al PgT/EPE07/008601
same as in the single heat 8f enbodi nent as descri bed
above. Wen operating nore than one transfer |ine
(heater) in parallel, mnor differences in
i nst it f
A e R B o
peenshirg ibpforoerterogrthe kester bf the investidnr Gosditenslat thesnlbate lthag'leater
unbal anced flows of slurry (loadings). Wthout
A%orrection this can result in the transfer |ines
needTagpdratuire82.4901 ssi oned or decomni ssi oned nore
ofteg in o de Lo mai ntain each within the correct
oper attPHE 'a]ng‘é A% avoid this, it is preferred that
t he Sflg]léﬁllf)yvj oadipgd on each transfer line is
automatical |l y bal anced by first determining the slurry
f I onRenoblsgumbst: h-72miHioner |ine, then calcul ating the
aver §&ﬁls fcbentgtioal If 4bR 841 Jf@lﬁbsrfeﬁﬁlnidgrfﬁ% pt3RE 4047 is vapour and
appl a bias to a control valve upstream of each
69W%3(m¥ -line to adjust the feed rate in order to
bri ngyd rtﬂe%te U877 lh?a‘l%hﬂi?ld%fo ASH 3tk gﬁtf ﬁvleﬁﬁgl deQtidnl€ach of
average value. Pre s I's acconplis usl ng
58th dengthe avinichl aganc anpeatérkby h&QRelbowu rtlrecﬁlbrdrsrtgg@mmonmhutsﬂ ém of
t}{eltgtgl I%Jééh %rpc?ar? HQtLHétatengp ﬂ%tsE&% 9?29)e lafs ant&galecﬁﬁﬂet T of 78mm and
rans I'ne) as arreansfor deterfin Flur
whll dvickniessonf| gtﬁnsa,cgwmg arvslieof Lihg of sbqucBSWh?é‘hestheaml ﬁ:bll:dnctlwty
t %e %gt?%lﬁ)?glfalwe i§ §6e Qw)énﬁéﬁehtr hezlat{a]r:e l%rlern 18 lﬁgggﬁr at ! Bicdtitric outer
tubespaemdingratorigeacled fahe 6ra dedbipng, hﬂo@hlwmcyh is |paSNedl Hesopegheated
each transfer line. The average of the steamflow to

SEHR transfer lines is then calculated and a bias is

t he nrmﬁﬁphstes tmoﬁgmﬂhe ﬁbat&faﬂt y &terasﬁrtewmﬁu &€ length and
Iransfﬁ?llne ﬁ ust h i.n orger to d
d‘BfnieW@o & PIPSilf §at upmdpe Wgng pediva, o fhegjurry, an

tHeWelobip hkifith] @NNds téntdri f e emag areVaall daRulalddao I@ﬁéuli’@th}it the heat
control functjon of the feed val ves to all

th
transirde B sjurpycuring ity gassagqitirgneh e hraterds %‘rfﬁ‘id?‘éé% Ersuregjat the
ligRa lprwsh A én'ﬁ&:1§ b‘%oﬁ‘s’&f@] the 1818 thef BFD dxiNE tHe@RGHER ThE QufR €Kits the

transfer |ine. hus al the control valves operate in

hepiarat 2 EmpeBBER PhIP " antiPErys ho! Pdgreiandp velppith Vo RES3.3 m/s
(\b@rz ang by gnmrliery%ld§ Hﬂﬁﬁéﬂm@%%u%t Phik Qd,late%% h Pﬂzs§u?e drop

Ian ce the on the transfer |1nes. urr

aqrwdhmlgeat@n of %@45 baa/rm@ff’etrthlls Pressireyilie c&wemhgﬁ tr‘nv émpubéfould be
r ;
o558 1. SO 1595305, M52 QELRE B kB
vamesqdrvalﬁsmcedanchQnYragndmsawmofrtbd: vapdubas itiexisdhd Reafer.om
rea r W t. i
R RN SRS AR sl B8 Sy
thie rhdigtlatfohe( lse)ateo;fthis hembaat withp eoﬁemrngamne of thelipobines of dimint

l.east one I|n rs is at 959 .
B ER3isn G0 el R fomb et Rty ST e el th hester s
carmﬂatemm%aplmm . Wen tvvo or nore heaters are
operating in parallel, one of them should be shut down
when at | east one of themis operating at |ess than
60% EXARMPERD| Yy | ess than 40% of maxi mum capacity. A
sinple indicator of heater capacity is the output of
t he heater steam control valve, which controls the
i nput of steaminto the jacket surroundi ng the heater
and hence the supply of heat to the heater: thus an
additional off-line heater is preferably comm ssioned
when the steam control valve to any one princi pal
heating section is greater than 90% open. In both
single heater and multiple parallel heater
enbodi ments, the flowate of the polyner-containing
stream WI thdravvn fromthe poI yrrerl satl on reactor S

Y e o - o T |



10

15

20

25

30

drop across the heater is between 0.8 and 5, nost
preferably between 1 and 2. The pol yner-contai ni ng

W@ oogam4may contain a vapour conponent as wel | PEIEER2007/008601

li quid conponent. Typically2the vapour fraction of the
fluid conponent of the polynercontaining streamat the
inlet of the heater varies from5 to 60nmol % I n one

preferre ent vent i on. wher.e
Fher 5 6 BrappBe b st Gy BTProfeubTBbh AL B gameer
t he I?ke;aﬂﬁﬁensaﬂitdm Iblikﬁonm&hﬂnsfxfg&ﬁiylldha and hdxere ainfchanenin
.%£e hFr inlet is %’ tween25 a d 60nmol % Thﬁ?%gp?ﬁ

HaRY BHeBt S PPRISieR & 4 BB RIFORER ANt & FORPeEAE S &
dNdhdr@ds aQfolynie-cof@ingig $REm\Wafich i HOme 7&mtdrakﬁ1@.ryp{h%/qxqum
is typically 95-100ml % nost preferably greater

cglyﬁene% ofrmlgh FSROASHTLY BPMBTRS BB%WS?W&W‘VW%M ethylene
aa@haﬁtn% h&@hd. Athe esm%ﬁteﬁte& tK8sturh) i@ 8Bout 30w YeomPFising

sol utlonéﬂcontalnln IEI3msr stream that needs to be
PRlyathglgne bawing addnsitsef %Ochg( andraispgome prussd eatalyst i on.

Proc } b BlarUBbho® dofechiifie
sl ur ?@égﬁggg%glrtgg\r/\%ﬁopﬁ Syﬁgéisn the allg i pr occesseéat ©
soléds th 60wihandthera prsssuexeamprpbvalbye t ives @lmrﬁrﬁgurpmfore entering the
ha R8I Fee 70 tl%g r@&‘a% S Eﬂhg infet 3 fhE E@aq’er atd) k or

conti1 nuous reac or conprising polyolefin and a
cataﬂ?mpmﬂ@uzﬂﬁ%lpolynerlsatlon The reactor is

typlgéjé ﬁopiﬁglled to achieve a desired nelt index

and de ﬁ3|? or “the pol ymer at an opti num production

and u@h$ey¥tu651n§blyethylene slurry polynerisation
proces 1| MAthdraM/ponner fromthe

polyﬁﬁ i§F% F@éﬁ?&?‘mnth significant quantities of

| i quiselidyysdhanaatisn s, S0ad; sfithe fRiRFARNYE fliid phdst, 40/ t¥6ds vapour and
therffore particul arly rel evant to such processes. The
QW@?‘ﬁmpn such reactors typically conprises the

par t Taethented 1@mmrlen§tmﬁldhbﬂfp@1§@rmalgﬂt dridett(ca) sectlons each of
%co)nnnoner (s) catal chain %ern1nator such

2RGabREe P pBECtr et 8 IRy the eEOwS oRpRPPEGIPAR 22m of

tﬁJketasieHgthyEa%lolf tHe GIFRthiS6 setHorshas B Bh@hA RlamedQ of 98mm whilst
percent based on the total weight of the slurry

cagh % he lie@mnatgemﬁépms hagrig ipguabdiapter ‘éfrl%myl Fbe gpsle increase

n‘l\@l'aglla{er 9&{1&%@ Ehetéﬁﬁ%@ tHRIHoREcInRedihg WRI Bl arfif folhAseStidts Yhus
suspendi ng medi um where the sus endi ng nmediumis

tlnem,ea@u s valie| of DhiDifof 133 aedaristinenft 19 D of #hout B30t Bhe thiskmess
LGP gk YAy > Sl 3o ORI AR At e i
vadlris 66mm. Peae Exarapldil lthethermsal eondustivatylof theicativsi papd wiall is 46.4
RS SR AL B8 SLLAERc bl Sy long
ead¢4f tianF&m qsianght sedtiand, yhrdugb()vlmh’/os(pﬁsst:& desgparheaged steam.

t e a6t P be Frodf Bt S5 B2 hopy T g g
didne:ter an e pipel he hbatriaput Tiom thahaﬂtqrsatndu&evzbl@ay ab&indtin} solids

M T . LS LSl B BRLNER SRy B

pesh@d thivugh thEMeatdr i@ SuifEiciett tdlehiur€ DaTHhe Hiulg phae Ysﬂ@ihreﬂil daporised
dlluent and i n_npst cases catalyst ol efin nono

e tim e SivEy exiththg deairs Lheslyayeits s beater ahft Wpefﬁmre of 80°C,

aq,%gar@ BOUISI VbarLiHd LM ity WD nppmﬁmu PYE)NGitK 8 Riegrids
such as hydrocycl ones or settllng egs to mnimse the

quantity of fluids wthdrawm with the polymer. This
invention is particularly related to polynerisation in
a loop reactor where the slurry is circulated in the
reactor typically by nmeans of a punp or agitator.
Liquid full |oopreactors are particularly well known
in the art and are described for exanple in US
3152872, US 3242150 and US 4613484. The | oop reactor
is of a continuous tubular construction conprising at
Ieast tmo for exanple four, vertlcal sectlons and at

oy . o o Y - . e s



di luent to the polynerization zone with minimal if any

purification. Separating the particul ate pol yner
w@e@dner® by the process of _{he present inventPONEP200TV08601

the diluent typically can 5 by any net hod known in

the art for exanple it can involve either (i) the use

of discontinuous vertical settling |egs such that the

r t.h enl th i
nuglﬁév ?c/\%he’f‘gﬂ{ I}’ Tﬂls e ﬁaéter: 9% rptré)sg\fr gﬁ%s X F:Ihgz{t?r (Jf 6%% br/m. At
tieix presdurd, tl@metvbemdoﬂ thenapoor would be alont 650D sxsthp smd!mis 15°C

i t hdr Vi a si.ngl e or ltiple wt. a R
B e it e i 6 aRroplErey s i o e g
cb?&ﬁiaﬁbn Bfithe| IVS}ljde Hit byitst¢ Readent | to the downstream end
of a horizontal section of the |qop. As Vi y
di scukdedptemnphwallisapgrapuze,o F%ﬁtegés ‘gqt‘é{?@t@% 3&%{; flyoughout
¥ TeRizth bBihe Bi0dtérdthiCORpARE Math a0Bferiflg pdift oTltht gotymer of about
mninses the quantity of the principal diluent

13"Ch dhasat frieséat CRRITBITY FRm PR [ HUT, B30ss el of the heater i

SRMGRALE 8dd WAnEEVI ces on the wi thdrawn polynmer slurry
such as hydrocylones (single or in the case of

mul ti pl e hydrocycl ones in parallel or series) further
enhances the recovery of diluent in an energy

ef ficient manner since significant pressure reduction
and vaporisation of recovered diluent is avoided. The
wi t hdrawn, and preferably concentrated, polynmer slurry
is usually depressurised prior to being transferred
via the heater of the present invention to a primry
flash vessel. The diluent and any nonomer vapours
recovered in the primary flash vessel are typically
condensed, preferably w thout reconpression, and
reused in the polynerization process. The pressure of
the primary flash vessel is usually controlled to
enabl e condensation with a readily avail abl e cooling
medi um (e.g. cooling water) of essentially all of the
flash vapour prior to any reconpression. The pressure
in said primary flash vessel is generally in the range
2-25 bara, nore typically 5-20 bara and nost often 6-1
1 bara. Thesolid material recovered fromthe primary
flash vessel is usually passed to a secondary fl ash
vessel to renove residual volatiles. Alternatively the
slurry may be passed to a flash vessel of |ower
pressure than in the above nentioned primary vesse
such that reconpression is needed to condense the
recovered diluent. Use of a high pressure flash vesse
is preferred. More specifically, an exanple of the
type of polynerisation process for which the invention
is particularly useful is the continuous

pol ynmeri zati on of olefins, preferably al pha nono
olefins, in an reaction zone, preferably an el ongated
tubul ar closed | oop. The olefin(s) is continuously
added to, and contacted with, a catalyst in a

hydr ocar bon diluent. The nononer(s) polynerise to form
a slurry of solid particul ate pol yner suspended in the
pol ynerisation nmediumor diluent. The rate of

wi t hdrawal of polyner product is controlled by a val ve
upstream of the heater of the invention. The solids
concentration in the slurry in the reactor wll
typically be above 20 vol % preferably about 30 vol une
% for exanple 20-40 volune % preferably 25-35 vol une
% where volune %is [(total volune of the slurry -

vol une of the suspending nmediunm)/(total volune of the
slurry)] xI OO The solids concentrati on neasured as

wei ght percentage, which is equivalent to that
nmeasured as vol une percentage, will vary according to
the polyner produced but nore particularly according
to the di l uent used. Were the polyner produced |s

R 1 T T I T I L T o I
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t he degassing vessel (as evidenced by fouling, flow
variations and/or heat transfer) can be maintained

wowRaoRim42z cept abl e operati n% limts by use of PEEEP2007/008601

heater of the invention. lg type of process may
optionally be carried out in a multiple reactor

system The second or any subsequent reactor of the
nultiple reactor system nay be another | oop reactor or
gﬂémgéctor for the polynerisation of olefins, for
exanplmodesd for hélitimg d poBther-easthiging strianebeing trarsteael fromhe
second or any . subsequent, reactor of the .multipl

r eact QOlEREEiAn; rgacé‘?fd? ﬁgFgaisﬁ%VGrS%eZ'cfPBtanI§§ Bﬁssﬁ‘ﬁ%t S Sram
react Qﬁroﬁ%ﬁ?ﬁ ﬁéﬁer%@ HﬁngIS @ansfa llﬂakﬁ tliﬁxmﬁiﬂdaﬂ ntens for heating
mul ti nod pr ef eraly mul t i npdal

of nulthg {sansfer baprdieseip fhegwq didhe Séfefltl §$%%6F%?“t§f ‘f‘tﬁ%}‘eat@‘

Serieg,| t§H Pl v M tﬁa@%ﬁllmsgrpﬂrallpb&%&ymﬁn@md

opti onal e coca 1yst in addition to the dil uent

and nDnoner and each subsequent reactor is supplied

Mth, ﬂgcesfgc%grdlrg?tﬁgm 1, WherBRlthd A RE 1:6d oY HRRBeAN at least
With thews urry sing froma preceding reactor of

t he S X0imem, lerigth, shmnenmmelr@oﬁtm palymer-containieg sifepmitat figdregfer exit

m xt ur.e of the C F@&Ptﬂegtr long th

react of a%? tlh (}{r't'teof%-feosqrgg‘tf agg éllﬁegtfalg %ﬁsupp stream along the

secondetiginof the tramféxdrn,e is mamtapwd belowmtthe saftening pomt @fhtée pelymer,

t he subsequent reactors th, fresh

cocat a\y}g;g? Lfl 0151t of\#ge pol e“? 1S de‘t"%e&’l%sytﬁé X?éagé)?%rémg

t he C&Eﬂbé’r&ﬁtt@ibdoﬂdh@ tsmmmszs MB%umtquadbﬁl%N-

first reactor. In the case where the plant conprises

at least two reactors in series, the polyner of

hi ghesrogms accontietoziedmtlias 2o Wprelrthapolymgusationgepgtor is

i ndex .can_be qgm TL £ Fatalo %ﬁf&) tainin

react ors in & ]lgsrepq g%{ir%%gg %@ccl)l en |ﬁs ma nstS algn ezéyl taimng

a | ow geamzkoogh Eﬁl’SChfmtﬂra’t hmsra; ¢ach hemprsieg dirgnsfer lme for the

manufa turi n t he

e.g. Plgég MEaPs Cflegllf] eaaélgg kh%ﬁ}%lagﬁ ‘If]%l %’nltm&gggﬂ%qﬁé‘h%-rate of the

% and éﬁealfal wl)llsamumtaymhg thia tempewme oéthealyimrercpriaining stream at

react or (s). nu ctur .
Comporbigtit BFGeh AAHabark (e fot RnTR e e, M Hplopgratue of
vol % thzbeeameaeﬁgnms m@m sfqhndakcly trivesfay pime belew thosaftenidgpeint of

rezzgtn E-ﬁlhg lplo%m‘@ a %n Ibg B?:%lalg rpglglge% ilﬁ,:gtrr]%l?%%llr Tigh 25 C&ﬁﬁéﬁé?heater

of ol geasl E@J injRir gt ® theft hdatn, sbid adBiaibha) rheatexralg)rc&atpeising a
than 150 kDal tons there have in. the F t 1obseleed
par t i ctangfer ipe K dbRsSuRpR NG BRETIP heati $§'§ r e, winis

aggl Onﬁaﬁulﬁﬂ tﬂe térhﬁerhe@t&théwwmoﬁthﬁlmm fat ﬁaataxwafall
react or and t q%assn ng vessel Thesesprobl e

be ac cbﬁmfwm@de RO OF {hswhreany (and; ghe SeAPSIRIPEE iﬂEFn%ream at
in the, rgﬁﬂ) {REHMbK ¢k HABnikEpoint of the
anel i or ted‘ﬁalonggfeélghéhﬁgglﬁgg?g?{fg? t he present Ev

[ nventpcdylmerEXAI\/PLE 1 A polynerisation reactor

pol ymerising ethyl ene and hexene conobnoner in

i sobutane diluent is operated at 4 1 bar pressure and

at a tBrpesatesrdingfo 980 3, hewinpascofshguean is passed through said
pol ymer - cont ai ni n R

S vy R h 3B SR Gitnd i hdnd ALY oFmoreof
conpr i ﬁﬁﬁmﬁﬂ:imdp%lt)sobut ane, 8nol % unreacted et hyl ene

and | nol % hexene. The solids content of the slurry is
about 40wt % conprising polyethyl ene having a density

of 940 kg/ nB and al so sone unused catal yst. These are
the sane conditions as in Exanple 1.The slurry from

the reactor passes through a pressure control valve to

| ower the pressure, before entering the heater of the
invention. Conditions at the inlet to the heater are:
Tenperature: 82.4C Pressure P;: 17.4 bara Velocity VJ:
10.7 ms 1 Reynolds nunber: 1.72 mllion Solids
concentrat| on of 40vvt% of the remal ning fluid phase,

P Y. Y A ~N L N7
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The heater is 187min |l ength and conprises 3 straight
and vertical sections each of 58m |l ength, which are

W@ ovaeeer by 180 el bows; the el bows t oget her PCT/EP2007/008601

contribute 13m of the total Iength and are not heat ed.
Al'l the sections have an internal dianeter of 78nm and
wal | thickness of 5.5nm giving a val ue of L/Dave of
about 2397. The thermal conductivity of the entire
pipe wall is 46.4 WnK. The heater elenment is in the

5f or M @hrodeNHeEHHiinigGo enatnen ot m,baﬁcleadmdem passorgghepalimerd
the 26m sections, thr

desupEPHARNEFTEIR fpu I?FWP )}‘C‘HE@ §‘§§ngte g inpagiie apd each

heat ero/b nﬁn% @H@ns‘i’ér 1the féran&fcamlbind meass foLReaitihg &ﬁdransfer line,
di anet er of pi the heat input in the heate

from t\?ﬁ@lsm@mangn g ftqglpﬁefaéurp QEthe me}yrrser-cgﬁﬂmlng étream at the exit of
vel ocig I?egt g BHve it de%plgdll%%f ARBAh, A8 teBmpérbtfufe/ofMhiestream
ate

all ca to ensure that the heat transfer to the
slurr )almharthmlgngth of hasachgeansfer bagfrelavhthe sefignag paint of the

suf fi ¢ el b BYisHeRARE cltfor B Vel @ty at th
vaporl sg'ggeffya%fi%&f%s tpﬁgoénﬁtre'roy egﬁ?s thee ea{ter Tht¥a ©
S| ur r yexiof ths htdter fabinbadow A0més, arsirtherr itshutting dowsone of the heaters
pressure PO. of, 9 bara

(Vo/ ViARL Pessige the stegm on gﬂr;no% %? e%%n%l}e{lp go? ER% og%egtfﬁ on.

This equates to a pressure drop across the heater of

0.045 bar/m At.t the

& apourF %S 3FeHd! {apr%g g moge “??éégrﬁsgat &fg% when at
above 1tReorntfpigindis, opalladng Ji’t&eds Itlﬂmil6ﬂ% prefavahdy tesethyn 40% of
vapori sed with np danger of any condensation of the
vapourMadmps cgRacity- t he heater. The internal wal l
tenperature of the heater is between 89C and 93C

t hroughout the |ength of t eat e thi s, conpares

T th Prewrt APHINEIBFRY P@Fa{‘]lrsecqi}m yhire! e ERRB S R

The h %ﬁyﬁér@@%ﬁﬁngcﬁ%ﬁﬂaﬂh@ Ndr chét) ka3dr@AMid $2690/ pfeferably 10-
across the wal | the heater is calcul ated as 984
V\An2K.15E&MVPKEth2IdﬁWtH‘?P§°§bSﬁE‘?a§? the heater has a

| oner L/ DaVe ratio, but also an increasing dianmeter. A
pol yneri sation reactor polynerising ethylene and
hexendProcsnmsamking 1 any pisoedipgclain, whetein the iFwerag ofhe interal
40 barsupfrece SottheE xae'agh ﬁﬁns?ertllﬁ%%ﬁ{n?algﬁg stlgngtmf'si Maintained
di scharges a po ?ymer contalning streamwhich is in the

f or m dfelaw thesoftgning prant of thei pdlymeatponent of whi ch
essentially conprises 91nol % i sobut ane, 8nol %

unreact ed et hyl ene and | nol % hexene. The solids

gont erProcdss adverding torapy p&cabngjclamﬁwh%elm@mnpﬂaﬁlge of the stream
pol yet hyl en 9

some Lﬁ*ﬁ%ﬁc’legiﬁ%rf%/@? ﬁen{ﬁw %ﬂfeyuorr%gcq t?aglrsnﬂg?{fg@ P Igd;%tg)lrnﬁ% also the
first pRemesurfloe ofithh oﬁezfmyidrraﬁsfytdirmraealt}mou:rmahmgtihs dangth, fse

|S gl/vle ? Sm}ifgwgy%\éﬁggi@gdorbgfrg Pé &ﬁ %rﬁlglng ﬁéﬁl{l lgsert ﬁreferably

I nvent 200 or Giélbdlbw fise s@ﬁeﬁlhgpmm et .to the heater are:
Tenperature: 76C Pressure Pl: 14.4 bara Velocity V1.

16.6 nms 1 Reynolds nunber: 2 mllion Solids

RP nce nﬁrﬁ@ésh Q&ORfmngMﬁx re@bdihg) Elain€ WHefbiighe bltdt @f fHeas €ach
40m % i s vapour and wt % | iquid. The heater § 152m

i n | entg@nstea Eﬂe sdinked élé“é?ﬂ!s Oét“gHF"db{tto a [erassing Yessd
sections each of 26m | ength, which are connected by
180 el bows; the el bows together contribute 22m of the
total length. Each of the first three sections has an
internal dianeter of 78mm whil st each of the renaining
two sections has an internal dianmeter of 102mm The
single increase in dianeter occurs at the exit of the
el bow connecting the third and fourth sections. Thus
the heater has a value of Q0 O lof 1.33 and a val ue of
L/ Dave of about 1730. The thickness of the 78nm

di anmeter pipe wall is 5. 5mnm and the thickness of the
102nn1d|aneter plpe wall is 6.0mm As in Exanple 1 the

- o "
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WnK, and the heater elenent is in the form of

concentric outer tubes extending al ong each of the 58m
wa@realogar2 secti ons, through which is passed  PCT/EP2007/008601

desuper heated steam The sPdrry passes through the

heater at a rate of 20 tonne/hour. The |length and

di aneter of the pipe, the heat input fromthe heater,

and the velocity an SO ent f .
1 ur r Proges aamrdleglt%gﬁ L(fj “ti'a S!PE inle t"ggl %hteaagkgr fine is
tr ansigfed firebfhf 1o phlyileribufidr@adtérs passage through the
heater 1s sufficient to ensure that the |liquid phase

is entirely vaporised by the tine the slurry exits the

Eeat %cl&%c%rﬁfn@% it S131 tvﬁﬁré’h?ﬂk Presdire arobem:e roabad:heneater is

ressure PO of 10 bara and a velghg d

30 | be‘(\%ﬁ\S%tanﬂ 50%) pre\fﬁrtlﬂy hetmegh ) adarih of ft°t21 Pfess‘“e Top
mllion 1226 HdleBtrd iPRe BEFa0sSs Vsl
heat e(r% f&eebhﬁf%gjﬁe s tqe%h(?s? pr esestljge thggr dewpoi nt
of the vapour would be about 650C, so the streamis

5C ahove the 0 td &t&mgﬁh@&@ ¥Yh heater,

apor i §%°&SWCFW%W\§Q 5%“%}?0312 %CM 01hsatl on of >
vapou rthaﬁolyrheteountammgwmelamataeﬂes ttifmmamresswa lconteg] Ivalve which
tenperature of the s N d 80%. of
t hr oud C?WW%W@{}W’PO? % %H 93{2‘? g%?é?al}?g?(g/g ana guve, 0
Wit h ghsetd prissige @op Betwatn tlhepolynieylrmronméacwb@m the 2g@Co the
The heat transfer coefficient fromsteamto slurry
acr osdegengyrsselof the heater is cal cul ated as 600
WAN2K. CLAIMS : 1. Process for heating a
pol ymer - cont ai ni ng stream bein ansf

Fiol Y meltpesan SabERR e (& SheID e B Bapate Foflacross the

conpr 'ﬁésfggrelééﬁt%l%lvé Iﬂc?thé 'pfe@élffé BIBE Qtigks the beaick heater is between
conprising a transfer line for the stream and neans

for heht andR,wefereblybstrsen 0i278d Operein the ratio of

the streamvelocity at the outlet of the heater to

that at the inlet, VOAi, is at least 1.1, %lygicallg -
tfet weeProdesg aceaniiug tozny proekaaimsd &t I, tetedn L gplymer-Containing
wherei | alliﬁ &Ja@e%sifx Qe drlchGh eRfer LB tl%ltt th@em HEm&s, pRA&hbly at
20min ? tenperature of th

pol y rrele:ast G&md%t pfitye bydrecapan ﬂttltlﬁewﬂ@atver framgithe palymgjisgtion

the dew poi nt of e sdifgpatat ure of
t he st?eg‘g?haafgag %‘%ieb éel%g?@mwﬁ p%edrsansfer line is
mai nt ai ned bel ow the softening point of the pol yner,

1S BT A0 U005 e

525, | ﬁ@n:iﬁliﬁrebkﬂdlaﬁ catcleﬁlaﬂed);ﬁndrﬁ\bas@ng ﬂn’o)@ghe chggh tﬁaﬁ&g
to cIa|m1? i ch the polynerisation reactor is
increa%‘ief?é"mtgs“ﬂﬁ% P9Y519"Fat e, which conprises a)
passing the polyner-containing streamthrough a first

heat er or heaters each conpr. Si nsf.e
ihe st Prosess 3pePTHRS Ry one R %}?Wﬁgq oy ég’t ﬁ%? ghe pymer Wntaining

and i ngr&asik Bentindusly Fhdrawe fioh ﬂuhpolg;mele@ﬁnmabm
mai ntai ning the tenperature of the pol yner-contai ni ng

stream at the exit of each heater above the dew point
% t heP&EEs%%?&orﬁﬂg td & Pr&TBRE dlakth Swittheih (R piéss@@ P atlthegr each
e | engt e each transfer |ine below the
sof t enhergerpulehis 530 batpe PYsérghlie A0-2888r3t hen b) passi ng
part of the streamthrough an additional heater
arranged in parallel to the first heater, said
addi ti onal heater also conprising a transfer line for
the stream and neans for heating the transfer |ine,
whi | st mai ntaining the tenperature of the
pol yner-contai ning streamat the exit of all heaters
above the dew point of the stream and the tenperature
of the stream at any point along the I ength of the al
transfer lines below the softening point of the
pol ymer. 4. Process according to claim3, wherein part
of the streantls passed through sald addltlonal heater

o, oy o a1 o, s o, ~~nNn7
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whi | st mai ntaining the tenperature of the

pol ynmer-contai ning streamat the exit of each heater
w@bwse44me dew poi nt of the _stream and the terQEEPL00T/€8601

of the stream al ong the Ieﬁéth of the each transfer

line bel ow the softening point of the polyner, and

decreasing the flowrate of the streamuntil either

the velocity at.the exit af the heater

150t o Gt @ S RESRTESHR SRae B He SpiSToal e or cach

and passknsitiehis 5S1Y Redpuidrybly Mrlatgh. t he renmai ni ng

heater or heaters. 6. Process according to claimb5,

wherein one of the heaters is shut down when at | east

sne ofp i ReidesratiRab ahy fdceling ks, WhéesinGkprefpurfdeominryss the or
' ess than 40% of maxi mum capacity.

) I | 7. Procei@ y ferabl
accor diehytranstes fipe prrant dgngth 18 befsen QA b par{m apd,§ 2 bar/m, preterably
t enpenat e o@f125 BS/Rahy 08k paAR! ai ni ng stream at the,
or each, heater exit 1s 5-200C, preferably 10- 15C,
above the dew point of the stream 8. Process

ccorgin i i i locity V; is at least
PenperdbrtsPigdb SEEHEOG A WHOER SR Relocty,

t r ansfem/s, preferailly atrigaspDinvt and|nenrg prefesatilepigeast B &v/s.

mai nt ai ned bel ow the softening point of the pol yner.

9. Process according to any preceding claim wherein
ihe t anpekaidtorlin totahpg pstediagnalam, shyreppaheoutlet velgcityno is less

| ength of _the or .eqch, transfer |ine, and optionall

al sg tthen §%‘P’Zsrﬂr§fer ngctga%?&%sé or each tfansfer I>/i ne

at any point along its length, is nmaintained at 10 0C

or nore below the softenin int of t al r
P ef eraBesys %@é?‘b?r to gy BIeB%‘ﬁlbé)\?qi“H’e wg‘Slfefngt i an%’gcfs fumbgpyat any
Pr ocess)ifGHfieline Graherdi of KRG dadhtheateis alwayh greaten tah 600000,
outlet of the or each transfe .ne is linked directly

[ L
or i ndMeEEbiRbetyeeR ld%’@‘&%‘i‘f‘fﬁli‘é‘él ¥-.11. Process
according to claim10, wherein the inlet of the or
each transfer line is linked directly.to a ..
ol ymeProeess aenerdingtoragy prepedingflaia sehelein G &9Vl cprren ot
11, L O B h & SRS EEnQPertdds {HR®r 84ch@&tBr is ativ@en BSwt% to
bet wemgﬁ&%tl/o&ar@ EISOOE E)r ef erabl y 0betweenolo and 35% of
t he t ofGit% mwstprefrabbostwesnaOun otnd 69% % ner i sat i on
reactor and the entry to the degassing vessel. 13.
Process according to claim11 or 12, wherein prior to
20t er | Pgcéss ecardingsienyesgceding elain, ydiejai e PO R PR NING
stream passes. t hr ou essure control val ve which
i ntrod egglcé’ntﬁ?nessagﬁ‘%gmm%' of between 45% and 90%
preferably 60% and 80% of the total pressure drop
tweep the pol ynerisation.r {9 d
S e defgREEFAL’ ‘Z@% éq ?nyfiéceﬁpggléélg (’Vg%g‘rt&?%&? %B%:(ﬁt i
13, wWhgrthé forinhd niwafiple parhlldl engferd sssicash of wpichds alopted freaccept
pressure control valve to the pressure drop across the
or eacHeremer-cPRAGMEREEN"0. 1 and 2, preferably
between 0.2 and 0.5. 15. Process according to any one
of clainse 11 to 13, erej n.the polymer.-contai ning.
2T eanProsess@agasding fp ¢ 2 Whste %gg‘é’lpfgﬁlé'ﬂlef'ﬁ(gitmg‘tng stream
| east GRoRI%actPirfishi fiRé ¥ Riané @A irdGRRIM Mg thé slurry flow through

hydrocarbon fluids wthdrawn fromthe pol yperisatjo d
r eact ofachtensfapline thea caleylaing thspyejrge floy i t%@aggéf ﬁﬁes’ an
vessel i1 RSty ¥m QP EacBltragifed ik tO adjust the
to 15,ﬂﬁ%gﬂgﬁﬁg%ﬁéégﬁgggﬁ?&??h%?%ﬁﬁ fromthe reactor :

is concentrated prior to passing through the or each
heater, preferably using a hydrocyclone. 17. Process
according to any one of clainms 11to 16, wherein the

pol ymer -contai ning streamis continuously w thdrawn
fromthe pol ynerisation reactor. 18. Process according

to any preceding claim wherein the pressure Plat the

or each heater inlet is 5-30 bara, preferably 10-25

bara. 19. Process according to any preceding claim

wherein the pressure PO at the or each



heater outlet is 5-12 bara, preferably 7-1 1 bara. 20.

Process according to any preceding claim wherein the
w@e@ssuue2 drop across the or_each transfer |i nECPEP2007/008601

unit length is between 0. 0%>bar/ m and 0.2 bar/ m

preferably between 0.0125 bar/m and 0.04 bar/m 21.

Process according to any preceding claim wherein the

inlet veloci.ty V. is. I : 0 rage

| east f%e%ﬁ?tg "éér ern%)rbzmg?hgfser blf)édngg éfieg%gtﬁéﬂgfeﬁ?éiy t%? averas

Procesgluaccording to any preceding claim wherein the

outlet velocity VO is less than 80 m's, preferably

| ess than 70 ms. 23. Process according to any _

Rrece @ré&;@z{c@bﬂﬁﬁng\ftﬂ eraﬁr? B7,tvlh_fbrd%ﬂ?(slu¢k$' flomnthesugh eachrtyansfer line

point within the transfe I ne _of the or.eac eat er ..

i s al iageergrras byrmeasurneshe seam g de g\%‘ﬁﬂ}‘gﬂé Srojngjng each

milli Sﬂnﬁexdli&. mllion. 24. Process according to any

preceding claim wherein the solids content of the

pol ynmer -contai ni ng stream when it enters the or each

heater is between 35wt %to 70wm % nost preferably

bet ween 50w % and 65wt % 25. Process according to any

preceding claim wherein the pol yner-containing stream

contai ns active polyner. 26. Process according to any

precedi ng clai mwherein the or each heater is arranged

in the formof nmultiple parallel transfer |ines each

of which is adapted to accept the pol yner-contai ni ng

stream 27. Process according to claim26, wherein the

fl ow of polyner-containing streamthrough each

transfer line is balanced by first determning the

slurry flow through each transfer |ine, then

cal culating the average flowto all the transfer

lines, and then applying a bias to a control valve

upstream of each transfer line to adjust thefeed rate

in order to bring the slurry |oading of each transfer

line to the average value. 28. Process according to

claim27, wherein the slurry flow through each

transfer line is determ ned by measuring the steam

flow to the heating jacket surrounding each transfer

l'ine.




