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This is because the copolynmers ge
shutdown and manufacturing halt with serious financial consequences, especially for

large extrusion lines. As a consequence, the pelletization step is recognized to be an
important step in the production line of any polyolefin production plant.

An efficient and satisfying pelletization of some polyolefins has been difficult to
achieve. The difficulties have been particularly observed with high melt flow
polyolefins, and are emphasized by the tendency of the polymer product to
agglomerate. Although this agglomeration generally occurs after the pelletization of
polyolefinic homopolymers and/or copolymers, it appears to be more severe in the
case of copolymers. This is because the copolymers generally have a slower
crystallization rate and a lower crystallinity than the homopolymers. For instance,

copolymers of butene-1, especially butene-1/ethylene copolymers, show exireme
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It i¥ RAGWA iRGhE AR MEGRSI MR lymeric nucleants to accelerate crystallization,

including polyolefinic nucleants such as High density Polyethylene (HDPE) powder.
They act as an external pelletizing aid to reduce the occurrence of pellets’
agglomeration. Polyolefinic powder nucleants typically have density less than water
and thus float on the surface of the water-bath or tank where the polymer pellets are
treated. The floating causes an overflow of the polyolefinic powder from the water-
bath or tank, which can result in processing disruptions requiring the occasional
cleaning up of equipment and work environment. The success of this method is
strongly dependent on the good dispersion of the polyolefinic powder in the water

tank containing the polymer peliets. Therefore, a vigorous stirring is generally
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USP 5,206,292 proposes the use of oxidized high-density polyethylene powder to

minimize the agglomeration of freshly manufactured polyolefin pellets. According to

e

(- the working examples of this patent, the pellets are fed to a translucent mixing tank

containing water and small amounts of oxidized HDPE, The slurry is maintained in
agitation using an air activated stirrer. This technique has many drawbacks, First,
oxidized HDPE is not approved by the FDA for applications involving direct food
contact. Moreover long stirring times, of about 30 minutes, are required to achieve a
good dispersion of oxidized HDPE in the cooling agent containing the polymer
pellets. Also, in the regions far from the stirrer some pellets can easily stick to each

other before crystallization is completed.
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different residence times are involved in running the crystallization tank. In the
regions where a good dispersion of HDPE powder is not achieved, some pellets can
easily stick to each other before the completion of crystallization, while other pellets
can leave the crystallization tank without being sufficiently cooled and hardened, thus
giving rise to sticking problems in the successive steps of the process.

In view of the above drawbacks, it would be desirable to provide a process for
efficiently cooling polymer pellets to prevent or minimize their agglomeration in

equipment downstream of the pelletization step.
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The process of the present invention is particularly efficient in causing a significant
reduction of the tackiness of polymer pellets obtained from an underwater
pelletization step. During the treatment in continuous according to the present
invention, the surface of each pellet is efficiently cooled and hardened, at the same
time minimizing the surface confact between them. As a consequence, sticking
problems are prevented along the line comnecting the pelletizer to the drying step
where the removal of water from the polymer is carried out.

The polymer discharged from the polymerization reactor is first subjected to extrusion
to obtain polymer strands, which are passed to a cutting mechanism where they are
cut inte pellets. The underwater pelletization can be carried out according to any

conventional technique in order to obtain an aqueous stream containing polyolefin

CE
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The tower used in the present invention is a vertical tower equipped with a stirrer
along the axes thereof. Preferably, the aqueous stream containing polyolefin peliets of
step (a) is introduced into the tower along a direction tangential to the tower walls.
This tangential inlet helps to promote the separafion between the polymer pellets and
the water, due to the involved "centrifugal effect”. However, said separation is mostly
caused by the tendency of the polymer to float on the water. In fact, once introduced
into the tower, the components of the entering stream show a different behaviour: due
to the lower density of the polymer with respect to water, the pellets flow upwardly

along the axes of the tower, On the contrary, a major part of the water entering the

tower via step (a) flows downwards and is discharged from an outlet placed at the
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coming from step a), is discharged from an outlet placed at the bottom of the tower.
Besides cooling the polymer pellets, the downward flow of water causes an
“expansion” of the pellets/water slurry inside the tower: said expansion also
contributes to the prevention of pellets agglomeration. It has been observed that the
pellets/water sturry has a behaviour similar to a fluidized bed of polymer particles
with the difference that the fluidization is caused by the counter-current flow of
cooling water. The higher the downward velocity of the cooling water, the higher the

degree of bed expansion; as a consequence, the downward velocity of the cooling

water is a parameter affecting the correct working of the process. It is important to
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a

plaqe;&ab ?&?“BFJ? © LS ng water is fromO0,5 to 4 cnls,
preferably from1,5 to 0 cm's. Under the val ue of

An pdditienl Jeature of thafcfw,r.w.spd inetheameseph inyentioreisy pgitatoriplaced
only partially achieved, thus the pellets

in thggippmaratv awtios: saot ag'umremsfxidlek yhepslaugnifgeblleGnwitha gentle ,
contrary, above 4 cnfs. the expansion of the pellets

mixirfy Stich, ath TenRibRRE [t6tthe l’ﬁé’véﬁﬁoﬂlcﬁ'cé'gﬁg'kﬁﬂ&aﬁél@ MdepiRg the

outl et placed at the bottom of the tower.

pell@ig d e%dr?%ﬁlﬁl'chﬁ gg&g @tlhglfgt %‘f?@ tfu?fﬁg eﬂﬁ:?(?f *Bultd ’ Qlﬁaﬁ?%i exceed
100\‘75%%,] ngr}'aléaﬁ?)f glou% be tcgrrnpgsr,e%vfndt%e r%x?fe 8’% 15 % 48f1p1[r)1e lS'tr%Elg and
vigorous stirring should be avoided because it would disturb the “plug flow” (
characteristic of the pellets along the tower, and would cause an uneven residence
time distribution of the pellets. In fact, a remarkable advantage of the process of the
invention is related to the fact that the upward flow of polymer pellets along the tower
is essentially in a "plug flow” mode: this implies a homogeneous cooling of all the

pellets introduced into the tower. This is a relevant difference with respect to the

conventional techniques known in the art, where the polymer pellets are cooled by




m xi ng action, which contributes to the prevention of

aggl oneration, keeping the pellets separated from
Wweexhd/otinar s. The stirring velocity shoul d genes@kysg

not exceed 100 rpm preferably should be conpr(?‘*sed2 ?46'005743

the range of 15 to 40 rpm Strong and vi gorous
means of ichgptehand shelyy HuRhAad KBERMEICH '

the "plug flow' characteri s?i c of Htt}}%\ﬁgg%ﬁg&cfgfgﬁdnesent
inveRgod. ower, and woul d cause an uneven residence tine

di stribution of the pellets. In fact, a remarkable

V, of th rocess of the invention is related

WIRSBR BN nees O Gp e of thedamer, 1 gvesfomeoraiihs tower

along the tower is essentially in a "plug flow' node:
Hopisyer, singe ithesmajon oam 9& Heowster entbiimgytheftowkt istdischafpell IfRins the

i ntroduced into the tower. This is a rel evant

outlfit fplased mear thisttottomsqrthié tévoer! bﬁ%’ LRMRUIRRARDE water will reach
techni ques known in the art, ere the polyner pelw ets

theaop of AR Rved toetliip v@ﬁpﬁ{eg/&ley. Asly gﬂé@%ﬁ%ﬁ\&@ﬁéﬁ%ﬁﬁ@us

means of chaotic and nes systens as

ir . ent, hpventi.on. en the pol ymer
suciBf POLEH 19, e 4 REBETREroBigh s aHdS gy ar ritbeove eepam
he. tower .. .However, since the major part of the water
°°“@%‘?18$iﬂv§’§¥%lﬁ@1 PElicts i & Wirgbineatig dd:@/peliats ieom Supl Kt overflows
pl aced near the bottom of the tower, only a m nor
frorg fhg iop offthevaver (fEp £). Taisoheans hedecrmasal athdwent todWaiker caused to
together with the pellets. As a consequence, while the
flova du dlrudrying stepnThié is ephdrapmafaGbi Mzﬁzlaﬂtla%e ofkheOprocess of the
H20/ pel l ets from 40 to 70, an aqueous stream
inveamioh A diTerentyolyial taE ipfoP 8ht! BbSsid i ' ;
H20/ pel l ets from 3 tpo 10 oﬁ\i/"erfsf om@h&?rt%éan?laegg k"%sthS? with a
larelk NEndRNVEIF & ) i ans a.decreased ampunt . of |
Bat or causeﬁtntegl C‘ﬁrf }Ooivgat %y[}%e%dj PLAtR C‘&? gﬁqce%ggt & nvention
er renapkabl e advant age of the_ process of the
‘ed"?’ﬁé\?téﬁ ogt: oyt TETETY $ifR shgfirantly + Ip fest dbe size and
wher e theafe%l ets together with a |arge anount of
OPERRRE (oSS RF tide dREng rqppagiippar deusinitizedprBreedyying stdpeis
i nvention reduces the cost of the successive drying
preferably csimigd qut dameengrifigal driect t he size and operating
costs _of the drying apparatus can be mnimzed. The
The dvatemdiseliazped Somptiefaibl i GRd kit Gt cdmleRently by-pass the
centrifugal drier.
drying step and is continuously cooled and recycled to the underwater pelletization

together with the water which is separated from the pellets in the centrifugal drier.

The process of the present invention will now be described in details with reference to
the enclosed Figure, which is illustrative and non-limitative of the scope of the
mvention.

With reference to Fig.1, the polymer particles coming from a polymerization reactor
and from an extrusion line (not shown) are fed via line 1 to a cutting system 2, where
underwater pelietization is carried out. An aqueous stream containing polyolefin

pellets is discharged from the cutting system 2 and is fed via line 3 to the tower 4,




The water discharged fromthe bottomof the tower can
conveniently by-pass the drying step and is

woaRkAanyeusl y cool ed and recycled to the under petfipaonsonsris
pelletization together with the water which is

separated fromthe pellets in the centrifugal drier.

whith s PLEERISoRer &gﬁrﬂ%ﬁﬁiﬁﬂé rsiél?yﬁﬁ LloRP Axleﬁ g&&%ﬁgge stirrer 5

descri bed i n det S Wt erence’to t e

. | gQur. which is i.llustrative and.non-limtative. of

is plgoElt 5 st prd ot BiieF dn PV RIS o P Rbly g o cause a
the polyner particles comng froma pol ynerization

gentle gKwg ackipy msrdsﬁhgnp}eemmg%&w tPWEe (not shown) are
fed via line 1 to a cutting system 2, where

Preferaldy whte dowpelused iig ahe giresent daventied sudesighed awritk oalslifferent
stream contai ning polyolefin pellets is discharged

SR L o SO B 48 A Lok U

i Gcal r uj Wi fh lrer 5.along.th
narchel ot orkeCf Bou i bR P " PRl e %, RS Y of e
art aof the tower 4. pin paddles a referably used.
uppBp s 1o GEAR 106 Py piRSE2EDi B Wi @ed s et T the
. of the tower. Preferably the tower used in the present
diatheteraf the frottamdust 4aedonsaguerced thiethody of thedioweeisqrovided with
bet ween the bottom part and the upper part, so that it

a travsitiun Gemnactinghe apperparito Wer baviani panef the hoydrom
broader part. A suitable range for the dianeter of the

TR bl S6TVP o ¥ R B HREEERRIS, B A G i

A t4h f .S
e, £ f 88 BB RS er iR ARk ol B igon 6. The
art to the batto rt of the.tower.. K The aqueousg . ..
aqulstproncihg PouRRhe el § s faBorh G Medaer drvit Hee 3
tower or, in alternative, it can be fed to the tower
along jandigestions prkuray ctangensial dot thenwalls of sid Tiremsitiogu 6o @nce

stream contai ni ng pol yolefin pellets is introduced
imtrodhiced tiite thewever4, dira to itheeloSver dennity af (e pelytmarrwith respect to
preferably tangential to the walls of said transition

watér, tHoyeletsi fliw OEWEEE A16AStHeNDPEO Wefroder Sh#Cot the tdiPer 0\ the
density of the polyner with respect to

contrary, a major part of the water entering the tower via line 3 flows downward along
the bottom part of the tower and is discharged via line 7.
Flowing upwardly along the tower 4, the pellets meet in countercurrent a des¢ending
flow of cooling water, which causes the crystallization of their surface. Duriné their
crystallization the polymer pellets become hard and lose their tackiness. The cooling
water is fed via line 8 to the top of the tower 4, runs downwards along the tower and
is continuously recycled to the top of the tower passing through a pump 9 and a
cooling means 10. Being cooled to a temperature in a range of 10-40°C, line 8 does

not require the use of a refrigerating system, since the desired level of cooling can be

achieved by a simple heat exchange with water at ambieni temperature, normally
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water, the pellets flow upwardly al ong the upper,
‘ggrrovver part of the tower 4. On the contrary, a
j2694/8111 of the water entering the tower via g -
fl ows downward along the bottom part of the té’lﬁgﬁq’éﬁ’ 05748
ia%ﬁgkscharged via line 7. Flowi ng upwardly al ong the
av o, anyans sitb.eBad pRGtesd FeabiRt Rl i -
descending flow of cooling water, E\Aﬁiﬁsﬁ%eg%bgetaﬂxéamage n
termysf pbivez abhsin@iont BRJ % € octUling their :
crystallization Ijtizhé1 PO ;r%r‘ée?{ngeglflcé)?ts %ggfhﬁoﬂg?rd thggprior art
b&s8ed BT | N8ss... Ihe cooling water is fed via
e 8@8’5 ?ﬁ‘@ﬁ%ﬁ%ﬂf Hgﬁ?t%\%& cwgaqt% Withowpiee inksdeabignignks,
rE=éhe to%r and is continuously recycled to the top of
HE® ¢ SRR ECIpUASPFEm I Sagically paolthe wated t@tenf@edtiRS of about 0-
neans 10. Being cooled to a tenperature in a range of
106. 40C, 1ine 8 does not require the use of a
refrigerating system since the desired |evel of
The alagieem fCeRpdigion? of HRVRMeRYindqS {Hmb&repﬁgﬁ%@é %h P Sreans of a

Wi th water at anbient tenperature, nor
ahl e at any pl ant

F1&0 CohtrddltE) 7 / O&%‘S avai ,
site. Sa%’éﬂ:pr) om%eﬁég U7 & Psopoy E%%Wdéfrtbﬁ peoling water
. I.Nn ern of . power consunption and investnent
is @68 BONGHRA opdef 14 oftpi e Gppireaearee o Seepmosiont pt e ptymer
bec¥mi %Géﬁhe pol ynmer pellets are contacted with water

st Hiog: Rasivs part phihgitoveera The boritgd v degi¥S bEBxbShsion”
ft%ras}i callé cool the water to tenperatures of about O-
of the @olyniry nelefs insidsfthe evpansh 68 Yisailly MEdOEL! |a0s

the tower is controlled by nmeans o}i a Fl g%h%gﬁg%gﬁfséar}led

at difig@pnillicightaglodg (e HakdWeBpart BEmdoywyar d vel ocity of the
cooling water is thus controﬁled in order to obtain

The hsld @I MRU RS Pefbis Hsid jon' of th | ymer  bed
i nsi de tr@ top?ﬂenarS ?lgs\}\c/l "S‘E‘??‘%f {]ﬁénetaé\}&@&.aggﬁé]“é@ﬂbﬁdmm
f @k 1544 f" ansion" of the polynmer pellets
o s ﬁept(% gg{’@e\%e‘icé aﬁ( %idﬁ%{F’Pt?l PieRsurgi eglls Byhexploiting the
diffg[l asses in tﬁl led at different heights along the
RarT o%qenﬁ’gﬁf ct¥ren plymshand wites apd by coppaingthleywasht of the
i ellets inside the tower 4 is neasured and adjusted by
co "ﬁ@ hfigntaiging prlletseand| wagenwith | the welghCpf #2 i @lumn containing
differential pressure cell. By exploiting the
only water, the LC 12 measures the hold-up of polymer inside the tower. Acting on

| the opening of a control valve 13 placed on line 7, the LC 12 can adjust the flow of

water discharged from the tower 4, thus maintaining the polymer hold-up inside the
tower at the required value. As a consequence, depending on the type of polymer to
be treated, the tower can be operated at the suitable residence time, which is kept
constant during the treatment.

When the polymer pellets reach the top of the tower 4, they overflow from the tower
via line 14. However, since the major part of the water entering the tower via line 3 is
discharged via line 7, the amount of water reaching the top of the tower together with

the pellets is drastically reduced, thus minimizing the size of the equipment and costs
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difference in density between polyner and water and by

conparing the weight of the colum containing pellets
weRndsBlier With the weight of the sane col umm PCT/EP2004/005748

containing only water, the LC 12 neasures the hol d-up

of polymer inside the tower. Acting on the opening of

nec@ss&yof alyiv@théespelldtsPS AdafindP phit B€ whter tang tlhﬁ)]él?niéﬁpellets are

adjust the Tlow of water discharged fromthe tower 4,
I3t 2dr Qi lyyer hol d-up inside the tower
fedgdtq{ﬁt%ﬁgﬂpgﬁq%?g%glja{]gé@gg' a consequence, dependi ng on
.the type o ol r to e treated, t tower.can ..
Drige ottt pélier e St Romabe Shaanugel Griegf i e {8 yhile
constant during the treatnment. Wen the pol ymer
the makdrds sepazated anthsollentebnt thecbotiomeef the aentrifugal griar g before
fromthe tower via line 14. However, since the major
beirpofrins@drrddheia iat €17 tenhe catiigg tWigert tande [ 8.VARo| theevaler discharged
I scharged via line 7, the amobunt of water reaching

frong hite ﬁ&EbH?fof ttﬁ’éetéﬁv%}“’%fa AP LR tithd cuﬁiﬁg vl 18418 18 SFrom the
f the

rastica Iy reduced, thus mnimzing the size o

equi pnent. apd cast,s 11 004/ 11111 .
cuttE B0 180s TR aeiablpE W Ast B sopMRup e tea e o 20 via
. Said mnor part of water and the pol r pellets are
linef18cqqjed inca mgimqaa&ﬁ&ﬂ%é? being tﬁcacl|yeae f the puttimg; sygfem 2.

pol ymer pellets are discharged fromthe centrif ugal
Thedfollewingsexampldsi haae 16 boskphsidered eepresentative andpen-bnsdnmofithe

coll ected at the bottomof the centrifugal drier 15
scopedfahe prddeitrifiventisnsf erred via line 17 to the cutting

water tank 18. Also, the water discharged fromthe
ExkReppeesof the tower via line. 7 flows to the cutting

water tank 18 Fromthe cutting water tank 18 a

ui t abl.e unt ] i 4 n fed to a punp
in 3T 153 PR gL fer et B LB el %21 Beor o

bei ng recycled,to the. cujting system?2. The follow ng
TheclEFp e B4 50 §Ratc bR SIIEBEE of Bl WRREh ey i gty than the
~non-limting of the scope of the present invention.
diargotenef the batienERamtpl ks uppey, Barpvo das PISbe towrerdias a diameter of

described in Fig. 1 is used. The tower 4 is designed
0,120 doidai heifig ofiaboetde® o fwhileche pptenm part tof iite towat hay a dibameter

t he

- of about 0,4 m and a height of about 0,8 m.

The degree of “expansion” of the pellets inside the tower is controlled by means of a
Flow Controller (FC) 11 placed on line 8. The downward velocity of the cooling
water is maintained at the value of 2 cm/s to achieve a degree of “expansion” of the
polymer pellets of about 56% by vol inside the top, narrow part of the tower 4.

The ﬁold—up of pelymer pellets inside the tower 4 is adjusted by means of the Level
Controlier (LC) 12. Depending on the type of polymer pellets to be treated, a suitable
residence time of the pellets inside the tower is selected in examples 1-3.

The residence time 7 of the pellets is the ratio between the polymer hold-up and the

amount of polymer discharged from the tower via line 14.
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di aneter of the bottom part. The upper, narrow part of
the tower has a dianeter of 0,12 mand a hei ght of

wabhoaw114110 m while the bottom part of the towscThi@Sodons74s
di aneter of about 0,4 mand a height of about 0,8 m
The degree of "expansion" of the pellets inside the

Thé efftviericy ofohE paddets! ob Yhd RABSHA toPpreVém WhEsHKS
(FC 11 placed on line 8. The dom%rvvard vel oci%?g g?"?ﬁé““’
| i ' At akned at .t val of .2 cms,to.

pel Rty Bt HRINARINTor bty el Enfiion Vot fine

el lets of abou 6% by._vol inside the top, narrow

14 BEpmetine theSWgnia e conttigiaabisieny andsat the, pytlet frope theeentrifugal

inside the tower 4 is adjusted by neans of the Level

driecéling b} er (LC) 12. Depending on the type of pol ymer
pellets to be treated, a suitable residence tinme of

Exdmpledel | ets inside the tower is selected in exanples
1-3. The residence tinme T of the pellets is the ratio

A S DS DALy SOE 9 o DA

di schar ge
4/ 111111 / 04/.0115748, The..ef.fi ci ency, of the
D173 Eobdih 1RO o et bbb hBieszgion of
ol r ellets is visually eval uated checking the
butfﬁ@vﬁ {ﬁkﬁfpf’gwmﬂ&%w%ﬁ%%wlé s Hipegatalyyd depefivation are carried
(connecting the tower to the centrifugal drier) and at
out raigeording tot the rdseeriioncefiPateritudpplication VO( 04/0@08D5) assigned to
Exanple I A butane-1 honopolymer with a nelt flowrate
BasMl Potibledibe Uiali2 0T1g/ fhdViah of A hiviredofled FhterkONdiold B2 polymeric
190C/ 2, 16 kg) is prepared by liquid-phase
solupiehY FBtaidal | i Othe %ﬁﬁ&ii‘fﬁﬁoﬂ_ NEeaBRL YT dof@ld OBt by melt

process as well as the catal yst deactivation are

i S B, S SO P e
Pol i oieﬁi ne Italia. The renoval of the unreacted
POI‘BfﬁtJlélﬁ f242.f r om t he pol ymeric sol ution -obtained from

the polynerization reactor is carried out by nelt
Thequjyuganet || mgltivaghdsavi door tisedevplatibeationtsteipis| intradticed indDa
04/ 000891 assigned to Basel |l
static mixer for mixing the additives required for the compounding of the polymer.
The polymer melt exiting the static mixer is then fed via line 1 info a Wemer &
Pflciderer underwater pelletizer 2 where it is cut into pellets.
An aqueous stream containing 50 kg/h of polymer pellets and 2,8 m*/h of water is
continuously discharged from the underwater pelletizer 2 at a temperature of about
50°C: the resulting weight ratio HyO/pellets is 56, Said stream is then introduced into
the tower 4 via line 3.
Approximately 0,814 m*/h of cooling water at a temperature of 30°C are introduced at
the top of the tower via line 8, and are continuously recycled from the bottom to the

top of the tower passing through a pump 9 and a cooling means 10. Approximately

2,5 m’/h of water are discharged from the bottom of the tower and are continuosly

13




Poliolefine Italia. The pol ybutene-1 nelt w thdrawn

fromthe devolatilization step is introduced into a
wetasyainmixer for m xing the additives requiredpdREPidg00s748

compoundi ng of the polyner. The polynmer nelt exiting

the static mxer is then fed via line 1 into a Wrner

pasSed al lziedEtoethe ¢otldizwedter tafie |1 R eWwhil€in AqivdoRs Sirbdm |c§nﬁiiﬁng 50
into pellets. An aqueous st ream cont al ning 50 kg/ h of

g/gi sc‘?@?nglglgb Jf'lfé(!f)srgn gbﬁuntg)ér wat er v&?lfeﬁg{veiéfgbrwsgﬁﬂ@{ ﬁllé%ﬁl&f the

te . at a he l ti.n ratio
towS R H od o B0 i T bpleliin ERilieit B ShigdauensSiseam is
the tower 4 via line 3. Approxi mately 0,814 nB/ h of
theg dedl torflje aentefugat didertidaper at ure of 30C are introduced
at the top of the tower via line 8, and are
The Gt 12 nouirgthins tiee heldag 6F potvinee itdet thentdwert Hat atvafueodf about
the tower passing through a punp 9 and a cooling neans

4 11@{g, SPHaOMTRIBNEe tAndT BBIHR Riletd@hdde ﬂk%@bls&g@ﬁglefj migutes

fromthe bottomof the tower and are conti nuo

2 / CTI EP2004/ 0115748 passed via line 7 to
(T %’g‘}(l:cét]jt%gj%&l: ter t ank 18 whi | e an aqueous stream

0 kg/h of y.mer ts an out03
50 fg ot oy e Hieisotie U B %@e&rm o QoS yisline
line 14:, the weight ratio H2O pellets in this line is
16 gnd 83 th Agokwater sre disoharged fioenthiedbttom of ¢he drier i 5 agdlithen
drier 14. The LC 12 mai ntains the hol d-up of pol yner

transfittedevit lige 1 Duethe4ustingavated task 0§. about 4,17 kg, so .
that the residence tine T of the pellets inside the
2 St@% fofl WateP fdin thehittihe %atérrtarﬂ{ 48 hfe %Qnﬁn&%lﬁe@cle@@o the
kg/h of dried polyner pellets are w thdrawn
/
undiEPld oot %ﬂ%%méilvﬁ%hm** blie gBnd AtePriv Bt 21
, then +tr rr via.line 7toth cuttin
A eEfabligievel &) Eéfeﬁ SRR PR RUF T wﬁﬂﬁwﬂﬂ |
18 are contlnuously recycled to the
from the centrifugal drier.
Example 2
The same liquid-phase polymerization process indicated in example 1 is used to
prepare a butene-1 copolymer containing 3% by weight of ethylene and having a MIE
of about 45 g/10 min. (-

An aqueous stream containing 50 kg/h of polymer pellets and 2,8 m*/h of water is
treated according to the process of the invention. The same operating conditions of
example 1 are used with the difference that the polymer hold-up inside the tower 4 is
increased to a value of about 8,33 kg, so that the residence time of the pellets inside
the tower is about 10 minutes (8,33 kg/ 50 kg/h).

A negligible level of pellets agglomeration was found along line 14 and at the outlet

from the centrifuigal drier.
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underwat er pelletizer 2 passing through a punp 20 and
a cooling neans 21. A negligible Ievel of pellets
Vi@d@rbridtidti on was found over line 14 and at' t hecqutprfilyoosris
fromthe centrifugal drier. Exanple 2 The sane )
| i qui d- phase pol yneri zati on process indicated in
Eg2mpiE 1 is used to prepare a butene-1 copol yner
cont ai ni ng 3% by wei ght of ethylene and having a ME
S@kg/hlod atprebylgielddpoiyther ntae pning,50 .
kg/ h of pol'ymer pellets and % 8 A'rrg?h o% t@g?{é‘%ﬂs aﬁdiawnga
MIE @8hs it 3 ghi rocess  of the ipyention. The
same oper gm}ghg%ﬁg%? %egﬁaggoﬁing 9 s recess SE S RaRtiQRt h
|fference that the pol ymer hol d-up inside the
T@%&%‘?‘é gpyrgting ﬁ%?‘gﬁ 0% gxampje luare gisedioth tig; @iffekence that the
hat the residence tinme of the pellets inside the
palguRholdup Frside the tattandtie incfdasaBiokgvalifotadbii) 8,38 ke, so that the
nggllglble | evel of pellets aggloneration was found
residlencg tiierf thelpeltets iaside He: tows) 8hbolt 10 hinle filg
drier. 14 WD 20041111 111 PCT/EP2004/O(1§$§§§§%5§8%%A0
' 50%
[ 282 3} % oute

A Bedlibike/16vedlof e : 1
o T R A 8RS B 8
ﬁ-oﬁ;ﬂw%gﬁtﬁ%ﬁﬁﬁgr according to the process of the
i nventi on. e Sane operating conditions of exanple |
are used with the difference that the polyner hol d-up
inside the tower 4 is increased to a val ue of about
8,33 kg, so that the residence tine of the pellets
inside the tower is about 10 mnutes (8,33 kg / 50
kg/h). A negligible | evel of pellets aggloneration was

found over line 14 and at the outlet fromthe
centrifugal drier. 15
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WD 2004/ 111111 PCT/ EP2004/ 005748 CLAIMS 1. A
conti nuous process for mnimzing the aggl oneration of
woffeshhiyrimanuf act ured pol yol efi n pel | ets conpr peTmg2aamos748
steps of: (a) feeding an aqueous stream contai ni ng
pol yolefin pellets to a tower, (b) cooling said
cLAiMyol efin pellets during their upward flow al ong said
tower by nmeans of a downward flow of a cooling agent

1. hayi nc%fl Tnu nZﬂrBé(esPLg&S gxinﬁlﬁﬁ‘ihixﬁggﬂlepoi@gﬁﬁé&ﬂon (6% freshly

col’l ecting the coo ets mthetop of sai

tower after _a  residepce tine.in.the tower conprised
be@\%@%ﬁ"m{e‘hﬂ‘&‘y@@%ﬁipﬁﬂﬁé§‘?mEl."5n?‘ﬁ g“pﬁ%’c?eo\g according to
claim 1, wherein the aqueous streamof step éa) i's
ob{ai nedeedingramaquendestiganceontaining ppheisimpalicljo ajowet, o
process according to any of clains 1-2, wherein the

aqpsous cadligagidf polgdlefin (pellets atirimgnhejvolproird fflow along said
pell'ets in a weight ratio H20/pellets from40 to 7 O.

4. The RrOGeRS AERRT G Bl [y Wal Wolingd agtiht bt o

t he aqueous stream o step (a) has a tenperature in

the range f.roam 30 .10 60C e process according to
clai m 1%ewb?@gﬁergé%sqtg%l?@%%ﬁa vertical tower
endowed with a stirrer al the axes thereaof,. 6. Th

pr édess cableding Hy FSO]G}iaP"m%%, g ¢ ‘T‘nt"Ea‘Pftrj Spigqver After a
conprises: an upper, narrower part, a botto br oader

part, amesidertcedings ini the tasesn gewpriseg hetweenppand 2 pinytes.

the bottompart. 7. The process according to claim®6,

2. V\hqlh%gﬁoéd%g adb@tiigeto dMins ) wherpivethepagutoussstreamond gept (2) is (!
to 0,5 DB, where DB is the dianeter of the bottom

e e Y 16 fed to ¢ he

3. botlth(c):nﬁrggésts a%gorﬁlar{gdtot gﬁlﬁﬂif claims 1-2, wherein the aqueous siream of
step (a) contains polyolefin pellets in a weight ratio H,0/pellets from 40 io 70.

4, The process according to any of claims 1-3, wherein the aqueous stream of
step (a) has a temperature in the range from 30 to 60°C.

5. The process according to claim 1, wherein said tower is a vertical tower
endowed with a stirrer along the axes thereof.

6. The process according to claim 5, wherein said tower comprises: (_\' .
én upper, narrower part,
a bottom, broader part, and
a transition connecting the upper part to the bottom part.

7. The process according to claim 6, wherein the diameter of said upper part 'isl
from 0,1 to 0,5 Da, where Dy is the diameter of the bottom part. '

8. The process according to any of claims 1-7, wherein the aqueous stream of

step (a) is fed to the bottom part of said fower.
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k 16 e WD 2004/ 111 11l PCT/ EP2004/0(h-748 9. The
process according to any of clainms 1-7, wherein the

WR YU IS r eam of step (a) is fed to said trapsi/ebRiseosis
connecting the upper part to the bottompart of the
tome][éi 10. The process according to any of clainms 1-9,

9. wher €IErPTORES fqcerding tot anyaof daimsst-Zp whadein shd aghiebos sedath of
tower along a direction tangential to the tower walls.
| | stepie) jsriod & snid it @hniec RO lipsdrdialtio Hielbbttom part of
wherein a mpjor part of water entering the tower 1In
st ephéfowiep, di scharged from an outl et placed at the

bottom of the tower wi thout running up along it. 11
refn said

The cording to clai.mi1, wh

107 o<1 BEARICRF ALCHiing iy ol Pl iBenhereih themuapus atessm of
U The rer chsd?1 accor di ng to any of clainms 1-12, wherein
t he S15BI(Pr8 fedisl sgid fgwer dlengle disedtionttangsntialdo iaoweedatisd
adj usted by neans of a differential pressure cell.

11.14. Tik@rencst sewrding 0o dity of thims 4+ 10, vhevdie fa8inBjoP b of water
cooling agent is water. 15. The process according to

cl akmeridg theenet h Ne 8 is idfscﬁz?rge@frofrpﬁi ﬁlg%t ggaggtf‘%.ﬁﬂele bottom

tower at a tenperature between 10 an

Pr ogess tFSAL ARG iﬂ%@éﬁ“ 4-15, wherein water flows

downwar d al ong sal a velocity from0,5 to

4,0 17, Th ocess .according to claiml16, )
12 \Ahe?g‘?ﬁ?%gfse?ccf’@i}g"d r Yhareln, salddesidency time in qongprised
to g,o cngs. IS. . The process according to any of
cl ariwean 2 and §A gHightes. an aqueous stream containi ng the

cooled pellets is collected fromthe top of the tower
13. | n ‘Eleepragkss according to any of claims 1-12, wherein the polymer hold-up

inside said tower is measured and adjusted by means of a differential pressure

cell.
14. The process according to claim 1, wherein said cooling agent is waier.
15. The process according to claim 14, wherein water is fed at the top of said

tower at a temperature between 10 and 40°C.

16. The process according to claims 14-15, wherein water flows downward along

[ “’\ said tower at a velocity from 0,5 to 4,0 cm/s.

17. The process according to claim 16, wherein water flows downward at a
velocity from 1,0 to 3,0 cm/s.

18, The process according to any of claims 1-17, wherein an aqueous Sstream
containing the cooled pellets is collected from the top of the tower in step c),

19, The process according to any of claims 1-18, wherein step c) is carried out by

overflowing the pellets from the top of the tower.

17




19. The process according to any of clains 1-18,
wherein step c) is carried out by overflow ng the
wopabd/etisiiffromthe top of the tower. 17 WO 2004p&t/ELids/005748
PCT/ EP2004/ 005748 20. The process according to any of
clainms 1-19, wherein the aqueous streamof step (c)
20. conflei procesl agodrding tpednlyedfsclaimsal -0, wheremathe aqueous stream of
H20/ pellets from3 to 10. 21. The process according to

any ' ¢ 8is'in b i @ YARVE, O/pERGFHOMM 3 to 10.
stesé)ég(gfhig%tgl?lgéo%leg rg}iﬂrslgngtebéﬂﬂ. Tﬁeltpprocess ?

accQrding to claim?21 rein ' t '

21. Corfiroge e BB gt f-7E, PhysOuR el stroam of
according to any of clainms 1-22, wherein the water
seFiPAcdiF fod to pHBVIREB §iFg step i s cool ed and recycl ed
to the underwater pelletization step. 18

22. The process according to claim 21, wherein the drying step is carried out in a
centrifugal drier.
23, The process according to any of claims 1-22, wherein the water separated in

the drying step is cooled and recycled to the underwater pelletization step.
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