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This is-because the copol yners generally have a sl ower
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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incfugagogo%}?osiietgxﬂg I1“1ucleants 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 pellets. Therefore, a vigorous stirring is generally
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WMpAKRs. First,
USP 5,206,292 proposes the use of oxidized high-density polyethylene powder to

minimize the agglomeration of freshly manufactured polyolefin pellets. According to
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 connecting 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 into pellets. The underwater pelletization can be carried out according to any

conventional technique in order to obtain an aqueous stream containing polyolefin

9 .
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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 pellets of
step (a) is introduced into the tower along a direction tangential to the tower walls.
This tangential inlet helps to promote the separation 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 slurry 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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100 rpm, preferably should be comprised in the range of 15 to 40 rpm. Strong 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



pl aced at the bottomof the tower. An additiona

feature of the tower used in the present invention is
w@mpooagitiat or placed in the top, narrow secti oPCT/BR1004/005748

agitator provides the slurry of pellets with a gentle

m xi ng action, which contributes to the prevention of
mezggiocthertic boh mdesepistenst deexpiahédisttedpakgabend bf ¢ present

each others. The stirring velocity should generally
inveiatonexceed 100 rpm preferably should be conprised in

the range of 15 to 40 rpm Strong and vigorous
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%&ag Ehe praocess of the invention is rel ated
Out@ %tt 1¢ Rgitort 19 theptpsies by r{smobmﬂ%tr fyeptprewdl reach
alon? the tower is essentially in a "plug flow' node:
thettep §T theptorss tegethsmygénibo wellelsohs ngeopsequience; idileghe eweous

introduced into the tower. This is a rel evant
stredin dfestem ¢® hastehwerhpeativ HO/pbltets fony édtio G0ahn aqueous stream
techni ques known in the art, where the polyner pellets

con®difing G Rfle Y pelfetdV@ 3 Q@ééﬁtlr:bﬂlé SRR GO 908 THBoverflows

nmeans of chaotic and messy systens as explained in the
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. placed, near_ the bottom of the tower,
inveonn ditireniht Bpmyihe [prioe gEProggsecst Ubersﬁh% Relletp iggether with a

together with the pellets. As a consequence, while the
largeqareowy ofswatenflovf testhepdiving hpparatusethg iroeess jof the invention
H2O pel lets from 40 to 70, an aqueous stream
red@ex3t thk Ngody op dhey ehatbésivepahligd StepNsignivieirgiit Ih afaétothe size and
H20/ pel l ets from3 to 10 overflows fromthe top of

opekdifh! QURE dFStEPaSne TitalPRAR e USRIRRSEITREM e bop is

wat €r caused to "fllowto the drying step. This is

pre?e?@otlg;ggmeggﬁ”ﬁ%béeﬁtr&ggﬁ%g@e of the process of the

The water discharged from the bottom of the tower can conveniently by-pass the
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
invention.

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 pelletization 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,



invention: differently fromthe prior art processes
where the pellets together with a |[|arge anount of
wowrden1fitow to the dryi ng apparatus, the proceBST/BP20041@05748
i nvention reduces the cost of the successive drying
step significantly. In fact the size and operating
whishds 8 verfticalltewelr gquigped it attirserCaalohetheianeniherdf, THeestirrer 5
drying step is preferably carried out in a
is plaveti rin filugappet e lof tiBweRUEpindiadaRe aeeskefdrBT) B& to cause a
bottom of the tower can conveniently by-pass the
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he un wat er tion together with the water

arat onwthe ellets.in,the centrif
Pfe‘ég 89 3, BERFASE G0 (O et th BEnfor it CiebieBa® W o ffiferent
bedscr|be ndetalls wth reference tqQq the,
diagister §%@e}iutg® ?eﬁommaerﬁnﬁsth? MPRRIt Rkt $9 dhat fjcomprises an upper,

non-limtative of the scope of the invention. Wth
narresfesmaiicend @ befigm, broatltrepgrt| A rssitaljarenigel fos thodiamptdrrafithe
a polynerization reactor and froman extrusion |line

upren@artsisdiverp (B eo f0gd Dyl @rdferablylfrdm @2ctot 0,1 My, Sytske Dp2is the
where underwater pelletization is carried out. An

diai@t¢ee 0P theHokt8 AP0 Ak Al c%h%u%e}’ﬂie@oﬂg of BRI tb®tSisipfovided with
di scharged fromthe cutting system?2 and is fed via
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with a irrer he e eof tirrer
Thg &qlgﬁoga Hefh 4f e Bt pa Ep R AOHRepath OF g, 1w o, in
les are preferably used to cause a entl e m xing
alte&l&tsvsmt. Gaaibgeted e thepoRter Faity cazrespoqiion saibirgpgtion |6y The
the tower used in the present invention is designed
aquapeshstecadi ¢dndaining poliodatint malletseis wateriucebinto thedmwpad tviahice 3
the upper part, so that it conprises an upper,

alofn@ra divectiqaaprefedablyatapgérntiam tobtheadalls pr §aid Argiditioabbe Once
range for the dianmeter of the wupper part is fromO,1°

1nt1{38u<93d§nQBthe RERECH, Qﬁ%yco RO AchQtyCo HhPBol r%‘ti%ﬁ@itl@?ésbéct to

the dianeter of ‘the bottom part. "As a co uence,

wattep, %hgsgi/etsoﬁo& QSWEW Elohg tl%rﬁ)p\f)'eg %%rr%‘ép part of the tower 4. On the

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 descending
flow of cooling water, which causes the crystallization of their surface. During 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 ambient temperature, normally
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a transition 6 connecting the upper part to the bottom
part of the tower. The aqueous stream of step a) can
wheootedilto t he bottom part of the tower or, i nPCT/EP2004/005748
alternative, it can be fed to the tower 4 in
correspondence of said transition 6. The aqueous
avagable atmacy plaai site Papb pyoobssf featupelrhslics 4 sorisiderabitiaddntage in
into the tower 4 via line 3 along a direction

terrpr &f poedl yorsangpeiohi @ld tvesthRnvablts oaf tigtcehtidrangk thut art
6. Once introduced into the tower 4, due to the | ower

profR8& by wificH fiR W&ﬁﬁ@ief)ellwﬁ brd 1 S4dd Hah WaEE fnsi&ehﬁlgt tanks,

pellets flow upwardly al ong t upper, narrower pa
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o@{ ong the bottompart of the tower and is discharged
10°Gia Tine 7. Flow ng upwardly al ong the tower 4, the
pellets meet in _countercurrent a descending flow of
Thecdrgremef rapasionitif dite pelleteinsid shectoyst & ¢anratiedhy ofeans of a
their surface. During their «crystallization the
FlopadComeilep @1 Q)eltlplived omdinea®: theadwvivasé veloeity of teldobBss water
The cooling water is fed via line 8 to the top of the

is thVehtrdlled T dlDORIA thead P& BEBed OFvIxpaiGon 6F the polymer
continuously recycled to the top of the tower passing

vedHEGUH 8o P, AV 26000 MR o BRI GO S
o 0ol bl B8 ¥ el ARG Y O

sinmpl e heat exchange with water at anbient

at difderpalrhei ghtealongihsgiprrgwen paryed thetper11111
PCT/ EP2004/ 005748 avail able at any plant site. Said

Thephald e ipelymar gelletp inséls the tomeiddie maiabered dud ndiagted by means
term of power consunption and investment cost: on the

of therilgval Lohirellgr (LQ) B via prddfasses préssumhietin Bihexploiting the
pol ymer pellets are contacted with water inside big

_ ' . g . _ .
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colfigd rcgﬁttaﬂfil?g g%}%g@i{do&atep (Vfitthhtﬁe Q&?eli éh“? tt thd" g’alngee ccghqﬁmt c%vr\{?arining
i'S ro y a

con nmeans o

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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Fl ow Controller (FC) 11 placed on line 8: the downward
vel ocity of the cooling water is thus controlled in
w@ea@enitiol obt ai n the desired degree of "expansPONEPN4/005748

the polynmer Dbed inside the top, narrow part of the

tower. The control of said degree of "expansion" of
necesseryplor irpang theldeBets. $aid ntieort peet vOweter et tHeepolymergpellpts are

made via sight glasses installed at different heights
fed a0 tegehtidugahdriavierviptiné 19f the tower. The hol d-up of

pol yner pellets inside the tower 4 is nmeasured and

Drigcﬂg i g p@]l’et@”ﬁ@rkﬁsch@fgeﬁ r}?orh QH@ l:erﬁqﬁfgﬁpéhjl&r 15 {71%)111&21 Vflile

_ ferential pressure cell. By exploiting
the %aftérejg %%a?%th@ a‘gc? '881'[11%03(60? gtt fﬁg%@gg rﬁ:gg (s);g{ftgﬁﬁl;v]\éaa& gnslé ?? é)Fgore
beni‘a”)% i Waﬁf b%?% kit walsr Tar B Aire dht HetaR igherged

% inside the tower. Acting on the opening of
frova tb@h@ O@HIW@WEB vigl lines i flows|th e quttingwatectak Harfrom the

adjust the flow of water discharged fromthe tower 4,
cuttigwateniank 4B ni sagattlb empohiyefewattiols donimionsiyded tde putnp\@orvia
at the required value. As a consequence, depending on

linel 198 cdMB&ir0f cdoBihy WRsané 21 b&Prd bdad Rycltd® theveiting 81kstHif 2.
operated at the suitable residence tine, which is kept

Jolor!
ThESREAAE il OF b SRRl SR, B0 Mg of o
.via line 14. However, since the major
SCOB%?&SPWS 1%611189 ‘entering the tower via line 3 is

di scharged via line 7, the anmount of water reaching
Exﬁﬁ@PLEE of the tower together with the pellets is
drastically reduced, thus mnimzing the size of the
In Esgoipheseind 2 gratessost-sp ag desbebiodfig. 1 B ased.
PCT/ EP2004/ 005748 necessary for drying the pellets.
TheSainetr M 3adesipaed softhavaherdianstet b theolpper pandk Isaiatiethan the
fed to the centrifugal drier 15 via line 14. Dried

BB TP PR e P R hang, SO LGAI it o
0,1%2# %r?lgé ﬁé% gl‘ﬁtof tag&t QL?(S fn? Wh?l]:e tltlehﬁotﬁ)%{]bgﬂt Ef'ﬁl%l toaf&l ﬁe[s ameter
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 polymer pellets inside the tower 4 is adjusted by means of the Level
Controller (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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being transferred via line 17 to the cutting water
tank 18. Also, the water discharged fromthe bottom
wo@Roosherttower via line 7 flows to the cutting MEL/EP2004/005748
tank 18. Fromthe <cutting water tank 18 a suitable
amount of water is continuously fed to a punp 20 via
Thd efifieich®y of died pbcess &f hedhvengionganse’ht ef tackinbsi oWypolymer
recycled to the cutting system?2. The follow ng

pelletsanplsasiiynemtudiqd SRcRRBIhE &velof SRSl cthdrififorABebr the line
non-limting of the scope of the present invention.

. | - .
14 (R el v B TR, Sy o iR PARRS (REOGNP 19, the centifugal
ddsgrth§5 the di ameter of the upper part is smaller than
FHEC Waneter of the bottom part. The upper, narrow
part of the tower has a dianeter of 0,12 mand a
Exyaplgdt of about 4,0 m while the bottom part of the
tower has a dianeter of about 0,4 mand a hei ght of
A batepgt] grBopalyrierewith grmelt dfow eotp MIE ohdbouf 20 gl helih §ASTM
inside the tower is controlled by neans of a Flow

D13sntdoaditien (90AL/216 kgndedhrepardd Be Bouidiphastopbaicsization of
velocity of the cooling water is maintained at the

butil Hermfpody ke Atibe pASRiENEwall A8 WLt Alst RERANTLRATe Miried
the polyner pellets of about 56% by Vol inside the

t rsro . t " I -
out s8PordlR 50 AR riion O p e RpfticaOF WE B4 RS, osiened 1o
. of. the.Leyel Controller (LCO), 12. endi.ng qn .
Basgfl PepigfEn AR et Bf e iz ted Bibusal Tons Hre agpiperic
residence tinme of the pellets inside the tower is
solyisme cbtedngdn fEorampree spolyrgerizaionr gedctsnde ¢arried r ogf bynanelt
pellets is the ratio between the pol ynmer hol d-up and
devbhtilizationuastdesdribed liy Petent Appheatige AV Or BIHOAU38 1 tassigmedvib Basell
line 14. 12 WD 2004/111111 PCT/ EP2004/ 005748 The

Polpfiéfieilgmay of the process of the invention to prevent
t he tackiness of polynmer pellets is visually

Theegap&ﬂg&d} ekt bl d B YRl il RRIAEIS B9 RRBHALdIOR0 a
ove t he I ne

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 into a Werner &
Pﬂeideref 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 H,O/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
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14 (connecting the tower to the centrifugal drier) and
at the outlet fromthe centrifugal drier (line 15).
we@aplail A butene-1 honmopol yner with a nelt PCDWRPI084/6)5748
M E of about 20 g/10 min (ASTM D1238, condition
190C/ 2,16 kg) is prepared by |iquid-phase '
pasgrdll wiarbing 7 4o tiorcudting Watce teek 1.8, Fhie polagnenis stiva montaining 50
process as well as the catal yst deactivation are
kg/le @f poBther Petlets c@arabongo,Bant/he rdesar dwiflewns ﬁfonPﬁieetﬁb of the
Application WO 04/000895 assigned to Basel

tow@P{rﬂaQin%anﬁle |v§éi% t&ifatlJ H@Ofp%ﬁ&g al Th@g lind 'R 64 BhRAfuBGs stream is

but ene-1 fromthe polyneric uti on obtained from

mﬁéﬁgipg%xgg @gﬁﬂéﬁﬁigactor is carrled out by nelt
0

devo n -as descrlbed in Patent Application WO

04/,000891 ass Pal i gl efine Ital
Thoo b REREE (81 P I PARFRE B M G661 4 1 19 pbpout
step is introduced into a static mxer for mxing the
4 la&aﬂ 301 theighe eegideneaitimerr afitee pellngroupide M Omver irealiont y meiputes
The polyner nelt exiting the static mxer is then fed
(7=v4,87 kg h80 kgihht o a Werner & Pfleiderer underwater
pelletizer 2 where it is cut into pellets. An aqueous

50 Bd/h AA6Q PbBiYr PEII&S alcOwhh@bwh Tonrtie fetdfbs @i 13,a line

n3/h of water is continuously discharged fromthe

16 g:‘&fé@@ B/ﬁrotps@%itlexeﬁfezﬁﬁctépﬁ%r Porl gﬂﬂ%ﬁ‘&ﬁtr @b ARPYE and then

e resulting welg I'pellets 1s 5

str hen..intr into the tower 4V|a
traqsfeﬁrgdéﬂa b&?ﬁ» ith% 19g6" %{ﬁan%gl/gh of cooling water at a
erature_of 30C are introduced at the top of th
2 St%%ﬁ) fyoyaden frofe e cHHmZaVater i %Bﬁﬁ’sﬂﬁﬁﬁ%‘iﬁ&’ é%?ypteérfp the
the bottomto the top of the tower passing through a
undeuwiatergpedlntizen 2qusding throuwghrespungp 2Qppt vseatigehsens215 nB/ h
of water are discharged fromthe bottom of the tower
A regligidleclecelnifi pelies| aggloherMon?@ st folihd bisdr line 14 and at the outlet -
PCT/ EP2004/ 005748

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 centrifugal drier.
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passed via line 7 to the cutting water tank 18, while

an aqueous stream containing 50 kg/h of polyner
w@edosatg1and about 0,3 nB/ h of water overfl owsPET/BP200HE5748

top of. the tower via line 14: the weight ratio

H2O pellets in this line is 6. Said aqueous streamis
ExampleX¥ed to the centrifugal drier 14. The LC 12

mai nt ai ns the hol d-up of polyner inside the tower 4 at
50 hg/talf u @rafylale@opolythet Colaining® 0LhBY weight besthgRae end hiXEng a

T of the pellets inside the tower is about 5 m nutes

MIE bF4bduf 5?1 (591'&9@3)‘&621{%@ K Hrlin@fo BclREcROLYNE ﬁn\%ﬁhbﬁ ts

are with fromthe centrifugal diier 15 via line

/ dj 0

g SyfE Spdptipf Sodilnr B Sl LChR PR AT MRt Pdicp s e
17 to he cu r .tank 18. 2,8 /.h o ter

polyihgh ol dfds 1 toeed kiR cp BB AL RO SP e fo that the
recycled to the wunderwater pelletizer 2 passing

resxdﬁmﬁagﬁe af thappllste ingif the ©uer isrporeHhmimutes (8,33 /i Wike/®.
| evel of pellets aggloneration was found over |ine 14

A rmgtigible lehel afipdllets agptamerstiven wenfounflugat lide ild rand Bt dinpbwetlet
2 The sane |iqui d- phase pol ynerizati on process

fromnHé eaiefhghlndrxanpl e 1 is used to prepare a butene-1
copol ynmer contai ning 3% by wei ght of ethyl ene and
having a ME of about 45 g/10 m n. An aqueous stream
contai ning 50 kg/ h of polymer pellets and 2,8 n8/h of
water is treated according to the process of the
i nvention. The sanme operating conditions of exanple 1
are used with the difference that the pol yner hol d-up
inside the tower 4 is increased to a value of about
8,33 kg, so that the residence tinme of the pellets
inside the tower is about 10 mnutes (8,3 3 kg / 50
kg/h). A negligible | evel of pellets aggloneration was
found along line 14 and at the outlet fromthe
centrifugal drier.
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14 WD 2004/ 111111 PCT/ EP2004/ 005748 Exanple 3 50 kg/h
of a propyl ene copol yner contai ning 50% by wei ght of
wetinlienel and having a ME of about 5 g/ 10 ni PCHER2004/005748
treated according to the process of the invention. The
same operating conditions of exanple 1 are used with
CLAIMSdi fference that the polynmer hold-up inside the
tower 4 is increased to a value of about 8,33 kg, so
1. that tdiftinub@si plebee tomemafimidies ptHel efgglonngitite téfe freshly
tower is about 10 mnutes (8,33 kg / 50 kg/h). A

neghifinbhrol SYRKIERH AL BhBpAARL RERNGKIen was found
g\r/ierr ine 14 2004?tllt1 ilogtCT?tEPZf romthe centrifugal

A dBhi ﬁ%dé & B Sdde i i RehBREn e ek,

5 . S
Cndbb ofgVERE i) brluclaih gelr dtes SCE RRuR B 2loEng

pol yolefin pellets to a tower, (b) cooling said .
pol yol eftowepblyl meansdefi A rigwinvaird flasnaf @ FrQincaresnl haging 2
tower by means of a downward flow of a cooling agent
havi ng alensigynkighyr thingkeed polyalefinai d pol yol efin, (c)
collecting the cooled pellets fromthe top of said

tovey afdflecttng MRS H61RE Epdlictie fiok tthe tbPVEN sfidnpkiies eddter a
between 2 and 20 mnutes. 2. The process according to

clai m 1 WAGIE!ind HENBANRR USmBHIRALer®] BRI 4Cohirfes,
P h

. c
obt ai ned From an  under wat er etization step. 3. The

progess accordi to any of ¢l ai 1- Ln )
> aquigEtseivete Gidiin iRl dofsriforisfin et 4 @ i

ellets in a weight ratig H20/ pe] | et

P obtained from an un%erwater pelletizatiog %tep.e s from 40 to 70.

3. The process according to any of claims 1-2, wherein the aqueous stream of
step (a) contains polyolefin pellets in a weight ratio H,O/pellets from 40 to 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 uppet, 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 is
from 0,1 to 0,5 Dg, where Dg 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 tower.
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4. The process according to any of clains 1-3, wherein
t he aqueous streamof step (a) has a tenperature in

wo b@4nange from 30 to 60C. 5. The process accoPdi/BRB2009005748
claim1l1l, wherein said tower is a vertical tower
endowed with a stirrer along the axes thereof. 6. The

9. pr cBEsBrogessocdpnding tv wiyadhelgimahes svherainitp edigers siream of
conprises: an upper, narrower part, a bottom broader
pardtep @ik fedtto aniditfahsitior osrmectigiie tubperumpieto thabottdn part of
the bottompart. 7. The process according to claim®6,
V\heﬂhgit(;wérhe di anmeter of said upper part is fromO,1
to 0,5 DB, V\,hereDBlsthe dlarreter of the bottom

10. Partye ﬁroc%&eac%l%? @‘?}é Of gl'al Sﬂ% ﬁ?ﬁ tﬁé st?gam of

wher el

bott | dto 004/.1 1
BP0 e 05 74 v e apcﬁﬁesg%ga&é%r&wﬂon’é ttooW%{ e

cI ai s 1 7, vvherel n the aqueous stream of step m%

11. f edThoDESPS accarding toornyceintlaians Ot Wheighpa Fn%%frE of water
the bottompart of the tower. 10. The process
ac centelingythedowenyinstepcd)as discliargsd Sberasi otiehplaeetiiaidlie bottom
streamof step (a) is fed to said tower along a
di r gtk eRwdramgit hihideuptddendiower wal I's. 11. The
process according to any of clains 1-10, wherein a

12. M8 Phe ?d'cgssoécc\’)ﬁflﬁg to ERER"11 Rhetdd® s4i@WBSidédbe SIRP iPdorh: ]insed

di sc froman outlet placed at the bottom of t
[
accBrueHy i 4P
ised betweegn 5 d t
13. acggi;’%lﬁ’ﬁé’e%a%ﬁyﬁ% t%lgngﬁgcialTﬁLi e‘?lé?f?ff&tﬂgpg ot Hold-up

hol d
1n51d% said tower is measured and adjusted by means of a differential pressure

Qﬁt? up along it. 12. The process
i wherein said residence tine is

cell.
14, The process according to claim 1, wherein said cooling agent is water.
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 stream
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.
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inside said tower is nmeasured and adjusted by neans of
a differential pressure cell. 14. The process
wa@e@andiimg to claim1l, wherein said cooling agee/EPR04/005748
wat er. 15. The process according to claim14, wherein
water is fed at the top of said tower at a
20.t enPle pragess dssordmntolmyaofoclaios, 1-18. winteingthe @auepus stream of
according to clainms 14-15, wherein water flows
dowsteg(dj cahiahg pobaldintpaliets iat weighe rati HyO/belets o6 3 © 10.
4,0 cms. 17. The process according to claim 16,

21. WheTRé ProveisedcchiddiStodayrydisingt 1-280, Whérefi th abiicuis bir€am of
to 3,0 cnis. 18. e process according to any of

cIa%gg«ég%%gﬁég?%ﬁ%gfggbaqueous stream containing the

coo ted fromthe top of the tower

in ep.c). 19..The process . accordi ng.to any of. .
22. o1 A HE D5 acREing 1 B v eCein i Fdipecd By Sired out in o
overflow ng the pellets fromthe top of the tower. 17

WO oawafugahidrer. pCT/ EP2004/ 005748 20. The process
according to any of clains 1-19, wherein the aqueous
23.st r Fherpodcess aquofding tomyadhdaipesl 18R ethereipethe avajer sgparated in

wei ght ratio H2O' pellets from3 to 10. 21. The

pr ogirsiyingeapds ogplédarrinyciledbaheranderfter pelltiationt shep.
aqueous streamof step (c) is fed to a drying step.
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 clains 1-22,
wherein the water separated in the drying step is
cool ed and recycled to the underwater pelletization
step. 18
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