APPARATUS AND METHOD FOR CONTROLLED PELLETI ZATI ON
PROCESSI NG FI ELD OF THE | NVENTI ON The present

WO pve6458n general ly relates to an apparat us aPdI/US2006/045375
process which can provide careful regulation of the
thermal, shear, and rheol ogi cal conponents of
materials in a pelletization process. The material s
bei ng pelletized are prepared or fornulated in a
m xi ng devi ce such as a vessel or extruder and
subsequent|ly processed through a heat exchanger and
extruder to achi eve the proper tenperature for that
pel | HTARATI i GO THRY R e TNHED SBBEFBTT AT EAN
die freeze off and mhichpﬁpgﬁgg§ﬁguniforn1pelIet
geonetries and acceptably lTow péllet noisture |levels .
The apparatus and nethod of this invention has
application for narrow range nelting conpounds, high
e &L ON ow el ting tenperature
materials, a L.Cs 1M , i.ons
di sper si ons, %g}ég%%%%gnéﬁgéﬁg%?@ﬁ%ﬁ%%%if}z%\srp%aarctessf to an
sadhegiatesusclamd npdniede! twitthesi vas, Hrehias! tafipw
pol yol efi ns includi ng pol ypropyl enes and copol yners,
and g f efnutlaei dAre Rl exsisear,y. aDESCEhETLGitical

CF ED.PRI ART Pel letization af terials and

parét%l%?égaeﬂtys po nggleg Tdferihl 8 nglﬁg:aé?%qn KRBRRESS -

inTRe ardtdOiaT@mnyny¥eags aRd1B8a3zheen 4 egéfé dPed Neoy

operations of the assignee of the present i VEH%IOH

fr dloriledddy dsUa Bixipgt detviNe 4udR3a207ai sssstkl or
pol ynmeric materials

Cctoher 31, 1978. Processin
10t hrea%dfﬁlqs?éfatarg(wntlyg processed through a heat

exchanger and extruder to achieve the proper
temperature for that pelletization without detrimental
phase separation or die freeze off and which provides
uniform pellet geometries and acceptably low pellet
15 moisture levels. The apparatus and method of this
invention has appiication for narrow-range melting
compounds, high melt flow formulations, low melting
temperature materials, and polymeric mixtures,
formulations, dispersions, or solutions of which waxes,
20 asphalts, adhesives including hot melt adhesives, high
melt flow polyolefins including polypropylenes and

copolymers, and gum base formulations are exemplary.

DESCRIPTION OF RELATED PRIOR ART

Pelletization of materials and particularly
25 polymeric materials has been well-known in the art for
many years and has been integral to the operations of

the assignee of the present invention from as early as



and extruders have simlar early histories in the

literature and have been used in association with
w@edorme4s8@rs i n various arrangenents throughouPCT/0§1006/045375

peri od. Processing pellets through centrifugal dryers

to obtain suitably | ow noisture pellets is readily

established in the literature and has been

instrunmental to the present assignee fromas early as

U. S . Patent No. 3,458,045 issued July 29, 1969.

Modi fi cati ons and |n'proverrent?s of these processes have

been denonstr at ed throggh subsequent i ssuance of

U. S
et RBsents N5y 40823 Feb7 uafyued, fegpber 31, 1978.

REG T
1 ,ankD88krr5des8, 1Rdvé Coliohiara?2e499%) , hbs 2651847 in the

(Novenber 30, 1993), 5,638,606 (June 17, 1997), _
6, Adtermtynmy apg.  bava) bepry3gsegy %%W%cm with

93,-47.3 t epber 21, 2004 d 07,748 t
o6 B 5hiea LBy (He AL AT (et hat
| nyriftican, and-ddaadidrd paaneick leylrwghof:ehe&&mgaq dryers

exenplarily in whole or in part. The fol |l owi ng
addiq i @haalpatsem@lahd powl imshied e epelappki cid | trRedily
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272%,8 7845% ’g%g%,agggg% 6 858’?80’421%’513’ 4E%v. $2%plcent
10 No. 3,458,045 issued July 29, 1969. Modifications and
improvements of these processes have been demonstrated
through subsequent issuance of U. S. Patent Nos.
4,251,198 (February 17,1981), 4,447,325 (May 8, 1984),
4,500,271 (February 19, 1985), 4,565,015 (January 21,
15 1986), 4,728,276 (March 1, 1988), 5,059,103 (October
22,1991), 5,265,347 (November 30, 1993), 5,638,606
(June 17, 1997), 6,237,244 (May 29, 2001), 6,739,457
(May 25, 2004), 6,793,473 (September 21,2004), and
6,807,748 (October 26, 2004) owned by the assignee of

20 the present invention and included herein by way of

reference exemplarily in whole or in part.

The following additional patents and

published patent applications are relevant to the

present invention:

25 U. S. Patents
RE36,177 6,759,454
4,617,227 6,811,797

5,019,610 6,818,236



5, 987, 8526, 890, 982 6 , 057, 390 6 , 906 ,

148 6 , 120, 899 6 , 914 , 102 6 , 150 , 439 6 , 926
w0 28106680 358 , 621 6 , 930 , 148 6 , 713 , SPOI/6S2006/045375

946 , 528 U.S. Published Patent Applications

2005/ 101702 2005/191325 Pel |l eti zati on of polyneric

materi als has proven particularly successful for a

wi de range of material types where rapid cooling

qui ckly solidifies at | east the outernost |ayer or

| ayers of the pellet forned aﬁlomﬁng themto be

propagated to a dryer or to further processing. There

are numerous naterials WAth i fer from quad §37 e345

whi ch do not | end thenssell%gs-ésl Jeadily to theﬁs,es,/.zl784

processes. Exenplary of these qualities are Very

narrow nmel ting ranges, 3084 uErature neltd gs¢ pANYLES,

| ow viscosity of nolten or sem -solid materials, slow

thermal conductivity amk &ber&dre sl ow abi§i8301982

ool rapidly enough for_p [ ng, proclivit 0
%ndergo phase separatid%’éé?ﬁigﬁing, surfaé%’%%ék%48
poor miscibility of Iiaidsy digd ng bl endi ngs pspLesses,
and extrenme tenperature variance fromthe
m xi ng/ bl endi ng st age t@ 31 43Q r usi on/ pel | @t9z&t $ 15

stage. Material swhich typically exhibit the foregoi ng
properties and, theref og'e’s, Bm’ﬁ%l her et of ore %&3‘?&1‘{8

thensel ves to pelletizaipm tichnol ogi es ingldide, sfor
exanpl e, waxes, asphalts, adhesives, gum base '
formul ati ons, high neltflow pol yol efins, and

non- pol ymeri ¢ organi ¢ .and/ or . .
10 U.S.” Published Patent Applications

2005/101702 2005/191325

Pelletization of polymeric materials has proven
particularly successful for a wide range of material
types where rapid cooling quickly solidifies at least
15 the outermost layer or layers of the pellet formed
allowing them to be propagated to a dryer or to further
processing. There are numerous materials which suffer
from qualities which do not lend themselves readily to
these processes. Exemplary of these qualities are very
20 narrow melting ranges, low temperature melting ranges,
low viscosity of molten or semi-solid materials, slow
thermal conductivity and therefore slow ability to cool
rapidly enough for processing, proclivity to undergo
phase separation on cooling, surface tack, poor
25 miscibility of liquids during blending processes, and
extreme temperature variance from the mixing/blending

stage to the extrusion/pelletization stage. Materials



I norgani ¢ conpounds. Hence, there is a need in the art

for an apparatus and process which can successfully
w@eloo6458@ t hese chal l enging materials and PCT/US2006/045375

appl i cations, especially when using underwater

pelletizers to formthe pellets. SUWARY COF THE

| NVENTI ON The material, or materials, to be pelletized

in accordance with the present invention are charged

into a vessel or an extruder to be nelted, sheared,

and/ or m xed. The vessel may be at atnospheric

pressur.e, pr.essurized,..or, under_vacuum and may be
UnpUrgot IS el S PLE (T SOTTHRTS gREoRhERLss and,
Ni HHRGAECA ,00RavRl HBBelbkSrePr UnQnyvacuum. and s o
purgi ng may be applied sequentially or continuously in
anyeddreldi vt iom &erdhoodegicEhenckade sifier eremle, waxes,

converts the fornmulation to a nolten or sem -solid
mi SRS | PGRSE WRiSeh Mo Re Seu L PEBI- by ogFay R ghope 1t -

naer..pr ] re S ' NI 0cessi ng or
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or high shear as necessitated by the fornulation
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t hrough a booster punp and/or is preSsurized
10suftiecipaitierst.o fl ow t hrough a coarse filter apparatus

as required. The material fromthe vessel, pressurized
and/or filtered

SUMMARY QF THE INVENTION
The material, or materials, to be pelletized
in accordance with the present invention are charged
into a vessel or an extruder to be melted, sheared,
15 and/or mixed. The vessel may be at atmospheric
pressure, pressurized, or under vacuum and may be
unpurged or purged with air or an inert gas such as
nitrogen, argon, or the like. Pressure, wvacuum, and
purging may be applied sequentially or continuously in
20 any combination and order. The requisite energy
converts the formulation to a molten or semi-solid
mixture or liquid which flows suitably by gravity or
under pressure when released in batch processing or
continuous flow processing. The applied energy may be
25 thermal and/or mechanical in the form of low, medium,
or high shear as necessitated by the formulation

requirements which directly and significantly impacts



as required, or alternately froman extruder, then

flows through a diverter valve which allows the
wordoge#Bo t o fl ow toward a heat exchanger or neCT/US2006/045375

cool er or otherwi se recircul ate back to the vessel or

extruder, or may be purged or discharged fromthe

system Pressure is induced on the nelt flow by a nelt

punp with discharge into the nelt cooler for

significant tenperature reduction. Additional m xing

may be achi eved wherein baffl®s are within the nelt

cooler. Cooling by the heat exchanger may be L

suffi| Eﬁ*flp%ag}lrﬁw%r@ﬂ%rv@%-aﬁm 2 MG SGL igha_e liquid

sepayaddiy Within the melt. Alternatively, the

di verter valve may be placed after the nelt cooler

rather than ashd&lestiddied alicws) wWrt blsndddin the vessel,
capabilities as_described therein. In accordance with
t hETi%e Sehkead FR@nt PRIFL okl ey i Bl ow olpeo pahdethzedgh a

ft jting fr the.nelt cooler or t _.exchanger
ot B, PR b P e S e G < BORE RS 1ow
praisnsg 08 eeaesef fiicieny SpAAgcubi he A& (AT The
time providing additional and controlled cooling of

t henafsinien, Seom -t i dessgl urpressthiijpéd andéorafiltheed
conbi nation_of, the nei% coolegsnd t he cooling extruder

surfst | SPHOEYSHr | S FOFSPPEESYYi g Bt BRe SOTTRIFT, Cthen
Mat@ldd  WH St dUC s 1hRe k! aka8Rer ¥ iihc! I"Elidn'él.rggzgt hepe

thermal energy,” contained within that materia
10ef fmedtanied ly tichd&d owrahotherdchileysd dyctmmaot rderlt cooler

operating al one. The cooling extruder optionally
al |[Bws %%rﬁwg?e defRF T H e | dPAclor Bedi Ehen Beseeher or

extruder, or may be purged or discharged from the
system. Pressure is induced on the melt flow by a melt
pump with discharge into the melt cooler for
15 significant temperature reduction. Additional mixiﬁg
may be achieved wherein baffles are within the melt
cooler. Cooling by the heat exchanger may be
sufficient to allow some crystallization or phase
separation within the melt.- Alternatively, the
20 diverter valve may be placed after the melt cooler
rather than as described above with similar
capabilities as described therein.
In accordance with the present invention, the
material to be pelletized, after exiting from the melt
25 cooler or heat exchanger, is fed to a cooling extruder.
The cooling extruder provides for more efficient mixing
while at the same time providing additional and
controlled cooling of the molten, semi-solid mixture or

liquid material. The combination of the melt cooler



chem cals or materials inclusive of which may be
inmpurities, by-products, degradation products,

W@ i0a64586 or thermally sensitive conponents aBCT/US2006/045375
required by or as a consequence of the fornul ati on and
processing. Control of the cooling tenperature and
t horough m xing during the nelt cool er and cooli ng
extruder sequence are necessary to insure uniform
honogeneity of the material or m xture being processed
and to reduce the tenperaturtho, or near to, that at
whi ch_pel l etization occurs. This |owering of the

t erff¥t ittt CARIRE FECFRRE S BFPE} FHIARY e hgws for pre-
i K{cldlhi Jé“aéheomece%xe%ﬁ:%}]i%]ﬂ %ig:herfeﬁﬁ%_%%' bt total
wi | pell et e

resul t during extrusion zation.
noldresx,gseninclanlin rihd wheitall egerdyiyatentalined within
mat erials | eaving the cooling extruder continues
t hridirth Mate e i ¢ idedry iy dhsehgegebeoachdeveleby
y lvert val ve . Continuation of
?hgrﬁgglvg%?&]o%q%eéogee]f%tﬁaﬁ% ate';]%nep'el | etization unit and

passes througihé® MebblRHEP lektRARRIUN igStideafl W allows
sufficient to pass optionally through a secondary nelt

codwgisrg di r@devoyathldzeaheopel | ot zatdditigri t .of other
Addi.tionally, a nel y may benecessary fqllqQw n

t he&™t¥ y Stel Fa%sgllglﬁst o%ﬂiﬂ?é"ﬁdeﬁ%at ich' mdy be
Pr oS Zatd On f oy LS BUEEUSI Onaje il fli @t i O ,
pressur ilzed mel t p%’ogegds t hr ough etgﬁg1 t hermal | meaﬁ%ts

10 egudIxtteidl el ot ohardallig swhet t box afngdreentwersvatguired

pel |l etizer or other equivalent pelletization unit
kndWh tQF t ke Jki FPRECTCRFR aPf. Yhe ufPFBRARyion and

processing. Control of the cooling temperature and
thorough mixing during the melt cooler and cooling
extruder sequence are necessary to insure uniform
15 homogeneity of the material or mixture being processed
and to reduce the temperature to, or near to, that at
which pelletization occurs. This lowering of the
temperature serves to reduce or eliminate the
likelihood that phase separation or die freeze-off will
20 result during extrusion/pelletization.

The molten, semi-solid mixture or ligquid
material or materials leaving the cooling extruder
continues through the processing or may be discharged
out of £he system through the diverter valve.

25 Continuation of the flow proceeds toward the
pelletization unit and passes through a melt pump to
pressurize the flow sufficient to pass optionally
through a secondary melt cooler or directly into the

pelletization unit. Additionally, a melt pump may be



di spersed fluid material passes through the die and is

cut by rotating blades in the pelletizing unit. Water
wokioci64580 t hermal |y control |l ed renoves the pel PEL/ESInems375

the cutter blade and transports themthrough the

aggl onerate catcher for renoval of coarsely aggregated

or agglonerated pellets, through the dewatering

device, and into the centrifugal dryer or fluidized

bed to renove exci pi ent surfage noi sture fromthe

pel |l ets. The peIIets may pass’through the pellet

dischar e ei t.her or coll ection or nay proceed

adrﬁ\ﬁl WSS i< fefon AGY JeeHetCkRY ifg 1nsure
CrXﬁi ddﬂ%ﬂ” 0%re%%u&&&%ﬂ%%n@°°'f8§ as u'rEQtE9818nal

achleve the deSired product. As 1s readily understoo

by péilossisddtdied. in the art, coating, enhanced
crystallization, cooling operatlons or ot her

processi ng éﬁ?%p?i‘fﬁﬁéu?éz?ﬁe ek ePF@éGeﬁfﬁt driizguginy the

?ntrod;ctﬁga %é?ﬁa?g ﬁ&%zeg@gp?ﬁ ?;Tng pPS e8E hbe

welundeMbdd e bﬁ&l@@dlzféxoaﬂ ottdr wdrrivadded pe1tBeization
pre-pelletizing proceSS|n%40f t he pol yner or ot her

mat@&H talknQyrhd pditiass 2&d Jﬁdae{rbrt@@nee“tw t Fhe uniformly

t he &sent enty on has heen cal 0
extPirieq it et 1 Sheits Byucty S e and is
undais N g-dehati R b kRN 161 t@l\éable@..l?.'e%l%)itn@u@%r tCanyheer
used as the cooling extruder. The cooling éxtruder,

1@ hevtefdr d,s redne dye 1d ys icegiteso Itheich reoovias! thpl geideew from

desi.gn, or .a ri xtrud r for exanple. The coolin
ext eFuF§eﬁ}eEgP§SIya si HF R efy dieThort&rough  the

PrefRf el d Wt cher for removal of coarsely aggregated
or agglomerated pellets, through the dewatering device,
and into the centrifugal dryer or fluidized bed to

15 remove excipient surface moisture from the pellets.
The pellets may pass through the pellet
discharge chute either for collection or may proceed to
additional processing including pellet coating,
crystallization, or further cooling as required to
20 achieve the desired product. As is readily understood
by those skilled in the art, coating, enhanced
crystallization, cooling operations, or other
processing appropriate to the pelletized material may
be performed after pelletization and before
25 introduction of the pellet into the drying process as
well.
While the additional extruder added to the
pre-pelletizing processing of the polymer or other

material to be pelletized in accordance with the



screw. BRI EF DESCRI PTI ON OF THE DRAWNGS Figure 1 is a

schematic drawing illustrating a first conventiona
woroorngissessel , pelletizer, and centrifugal drREF/US2006/045375

Figure 2 is a schematic drawing illustrating a second

conventional extruder, pelletizer and centrifuga

dryer. Figure 3 is a schematic drawing illustrating a

sequentially arranged m xi ng vessel, nelt cooler,

pel l etizer and centrifugal dryer known in the prior

art . Figure 4 is a schematic®drawing illustrating a

first enbodi nent of the present_invention_wth

sedFSGRSH FRVaRtacgebami Refy SRSt 2 fereddfdoRxtirefer” .
CO%HJE% §¥Qf%?dQH§|t?ésgfﬁsﬁfflaP%aﬁgfg'@ﬂderstand that
pelletizer "and centrrfugal dryer. Figur s a
schenat kgowhawrmnvai ushlat eR@radseec aith epbodigENtaHf the
the present invention with sequentially arranged
extqQssh gralexauaded, - f The rerebingExt Yngherefore, may
xtrusjonal .di sper.si on_and.cqol.i ng,.  pelleti.zati on, _and
et 1t (AT Ky G LT Qi AR P LS SSASnE S i ARy 1
| ldisiradding ok hidthmphodi nenthef tB81Ph§SeBktruder is
invention with sequentially arranged optional m xing
vegsd fayralmi ki agstrgltaedecrefi lamdatiayre pret¢fexaolera twin
extruder for dispersion and cooling, optiona
additiOhal melt cooling, pelletizer, and centrifugal
dryer. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

BRIEF DESCRIPTION OF THE DRAWINGS

10 ‘ Figure 1 is a schematic drawing illustrating
a first conventional mixing{vessel, pelletizer, and
centrifugal dryer.

Figure 2 is a schematic drawing illustrating
a second conventional extruder, pelletizer and

15 centrifugal dryer.

Figure 3 is a schematic drawing illustrating
a sequentially arranged mixing vessel, melt cooler,
pelletizer and centrifugal dryer known in the prior
art.

20 Figure 4 is a schematic drawing illustrating
a first embodiment of the present invention with
sequentially arranged mixing vessel, filtration, melt
cooling, extrusional digpersion and cooling, pelletizer
and centrifugal dryer.

25 Figure 5 is a schematic drawing illustrating
a second embodiment of the present invention with

sequentially arranged extrusional mixing, filtration,



Al t hough preferred enbodi nrents of the invention are

explained in detail, it is to be understood that other
we@rwodo4s8nt s are possi ble. Accordingly, it is POL/US2006/045375

intended that the invention is to be limted inits

scope to the details of constructions, and arrangenent

of conponents set forth in the foll ow ng description

or illustrated in the drawi ngs. The invention is

capabl e of other enbodi nents %nd of being practiced or

carried out in various ways. SO0, in describing the

referred enbodi nents, specific termnology will be_,

Pesr%)er ed 9B ¥ hee’%%leeplcﬂnaa aiEpPeYSiars” ggdhecooling,

UNGRIBIQO0; dedn Sa6l SPaRH fud el L) udes al |

techni cal equival ents which operate 1n a simlar

manner to accligphishs dassianiskcaempitipodeawiher € 1lustrating

possi bl e, onents of the drawi ngs that are alike

ar & i %@ﬁﬁd?ioé beilimgatsafe rieher éﬁ?ﬁﬂ,s%béﬁé’e.ntlion with
. o ogs. B -
Ei?efs%ﬁdrégtﬂ:e%{ﬁﬁé dfﬂﬁp{%/e& Q)]_c}é;ﬁ}%n 1a\M19<9§1ﬁC l'\:/'e%i%reg.aor% ixgng

illus asi c 1 or "a system-i udin .
vessairudeet | et fzetrasidncentmeltugaodirerer . dMtehdat Okor
cogjro,onent materials to be pelletized are fed into the
th

IFREE FQyul aed aPxbingr bbehidenal geaddatlignal melt

desj t e ref.erence nuneral, 10 ually as a
soldlogﬂggrnf’i %ell ,e%lrz%f/’ aaqéggcoe%‘ﬁwgrl%] %@H%t or
simlar device through or attached to the vessel
orifice 14 . The vessel chanber 16 nmay be atnospheric
1Gr DETAGLEDN AR] f MRENTEGN er abl y
nitrogen or arqgqn. Liquids _nmay he drawn_jnto the
chanber 16 b%lgﬁ 'ngp%elfﬁrgeﬂart‘?“éh’o@%&%w Tiifs the
may; RS’ are explained in detail, it is to be

understood that other embodiments are possible.
Accordingly, it is not intended that the invention is
15 to be limited in its scope to the details of
constructions, and arrangement of components set forth
in the following description or illustrated in the
drawings. The invention is capable of other
embodiments and of being practiced or carried out in
20 various ways. Also, in describing the preferred
embodiments, specific terminology will be resorted to
for the sake of clarity. It is to be understood that
each specific term includes all technical equivalents
which operate in a similar manner to accomplish a
25 sgimilar purpose. Where possible, components of the
drawings that are alike are identified by the same
reference numbers.
Referring specifically to the drawings,

Figure 1 illustrates a basic prior art system including



for reactive or noisture- sensitive conmponents.

Conponents may be added in portions with m xing and
wWoRe0Ti0eHF8d 0 t enperature as required. M xing i SPEATOREOES3TS

by rotation of the rotor 18 by notor 20. Attached to

the rotor are mxing blades 22 exenplary of which may

be propeller or boat style, ploughshare style, delta

or sigma style in single, double or nultiple ‘

configurations, and helical or helical dispersion

bl ades . Alternatively the ni%er may be a ribbon

bl ender, Banbury-type bl ender, horizontal m xer,

verd | @é:l{lﬁ?xéﬁessﬁlaneP%?-%eH%%% oﬁnéqLFF%tF@ﬁu%M geyer.
kn%élolé ILe 85*\1&)!3%@11%'111‘1%.'%%1% tl %I'I QUIS éfyg{i? %d are
m X1 ng ear are achi eve Fhe :??e? ng s

of ﬁécadeﬁ_tanetne Xehe@RaNARS. régme@hmakem &QLeSbaéﬁder,
preferred for conponents such as rubbers or cross

| i mtﬂ@lrl}btﬁ@r%lgmm@éqmelf;em tupenped! yier glanually

%T rod ed into the poly é and reiglt

A ST al 190 (9 Shonrt o purp, or
t hes /R 1% bYAR L ORYEBLIANaLPhYSE Cabnhgatig IOC GRS 5e1
Propell er style blades are nore preferred for physical

m xoxigf wreeret | esthervasssheahainkeretéi meg be athioepkeric

uni formty of .blendin Heating of the. vessel (and

| t Lk W&%dsyvl&&y apé gEh‘f‘%v’e‘be E&Fi @g]qf)?raﬂg}yspégﬁpg en
| ati kg SYch 2 il r-.

NIX|ng CQEIendgﬁgg%%ﬁgﬁﬁat%Qﬁﬁﬁuﬁ %ho %g%bﬁh%égk e§6 by

1@n sighopirigtei tienpepatitialoraetlvar. Crmhier mRiy e useful
consi stency determ ned or known specifically for the
pr oE¥ss. ORI @ he "RBFEHFEI GEESEEAVEp0i ROMPPRLRES -

Components may be added in portions with mixing and
warming to temperature as required. Mixing is achieved
by rotation of the rotor 18 by motor 20. Attached to
15 the rotor are mixing blades 22 exemplary of which may
be propeller or boat style, ploughshare style, delta or
sigma style in single, double or multiple
configurations, and helical or helical dispersion
blades. Alternatively the mixer may be a ribbon
20 Dblender, Banbury-type blender, horizontal mixer,
vertical mixer, planetary mixer or eguivalent device
known to those skilled in the art.
Various levels of mixing and shear are
achieved by the differing styles of blades and mixer
25 designs. Higher shear blades are preferred for
components such as rubbers or cross linkable rubbers
and thermally sensitive polymers. Energy is introduced
into the polymer and resultant mixture mechanically by

the shear, as well as thermally by any conventional



24 is opened and the nolten, sem -solid m xture or
liquid material or materials (hereinafter sonetines
waeolrmetsBvel y "the nelt") passes into the pi peP@BUSIVA6/045375
is drawn into the booster punp 30. The booster punp 30
may be a centrifugal or positive displacenent
reci procating or rotary punp, and preferably is a
rotary punp which nay be a peristaltic, vane, screw,
| obe, progressive cavity, or _gear punp, and nore
preferably is a gear punp. The gear punp nmay be high
pr&@%sipn, or even nore preferably open cl earance, and
ge

VREL M AR EeSPr esREPRe1igphi ehvlse bpades are

50 ' r y . 1 ha 0_psi, The .pu

pr g%%zér eﬁ? gfgﬁ%f&c?g%t Eltg %o('lra!;ie %gln | PRg !ﬁ?o&ge}?rgt)h%r no
coartsmd i 14 eredbinbiiclol adiiefey al yrsrwangl 8£f bhbBRing.
basket filter, or screen changer, and is nore

pr éfsEanly #fhakket veseel ofand nesh sordeartsor. mhye be

' 3 I articles, | .
Lo gl E1ett LRI LI (o€ et reptatidon, of
f|(hMttﬂﬂquﬂHbtéubHﬂégféﬁit&raﬁgtéﬁroﬁﬂﬂxﬂﬁggogu ending

40whi ch generates pressures on the nmelt, preferably at
| esINEAQ0IgssT uaid Inoitdepr bbschbl yebcbrs508npsappoopdfte

psi.. The |t pu 40 mpy be a centrifugal or positive

di stpelwgac?é:rﬁr:%rer ec g%r oc%‘f]il%ﬁ orC Tt hunpt angonsistency

Pr feticatihd B Gt NQIARY JBUTL UL Fray

peristaltic, vane, screw, | oﬁgﬂé&’ﬂg ogroelggclk\?/ee avt Sils or
l0gear punp, arh merehpnef ehabdypispBi geRpduinpoisesl salve

must be conpatible with the material Dbei ng'pr ocessed,
cheéfi c&F | )‘?P%dné%l%nitéél INRleee deedirsodidwmistture or

“Ewidﬁﬁ¥fﬁ£989191 Eﬂpsﬁa§5£££fg u%égg%ﬂgffer sometimes
collectively “the melt”) passes into the pipe 26 and is
drawn into the booster pump 30. The booster pump 30

15 may be a centrifugal or positive displacement
reciprocating or rotary pump, and preferably is a
rotary pump which may be a peristaltic, vane, screw,
lobe, progressive cavity, or gear pump, and more
preferably is a gear pump. The gear pump may be high

20 precision, or even more preferably open clearance, and
generates an intermediate pressure, typically up to 500
psi and preferably less than 150 psi. The pump
pressure is sufficient to force the melt through the
coarse filter 35 which is preferably a candle filter,

25 basket filter, or screen changer, and is more
preferably a basket filter of 20 mesh or coarser. The
coarse filter 35 removes larger particles,
agglomerates, or granular material from the melt as it

flows through the pipe 32 to and through melt pump 40



The pressurized nelt passes through a second filter 45

which is preferably a basket filter or screen changer,
wapa7ioesseor e preferably a screen changer of 20BCTESIV0€©045375

coarser, and even nore preferably a nmultilayer screen

changer of two or nore screens of differing nesh, nost

preferably a series of filters exenplary of which is

20 nmesh, 40 nesh, and 80 nesh. The screen changer may

be manual, plate, slide plate, single or dual bolt,

and may be conti nuous or di sddnti nuous. The nelt

passes .into and through the diverter valve 60 wherein

t héﬁ??ém FRECHREYST VBFEBAVEBS WaEt &he el echEeEesaplunpt

ba se| r t 0 e ..
oxtrieorth st bordl STRESIM R R b B §g5000
40 puist lrdesnbliicchanp 40 oy G theeht Fuldzaugh pBsitive

screen changer 45, the diverter valve 60 and through
t hélifiRd gsiemantss weehpBuecablsdi nPn herabhrryt o wow, angnd

0 tdal l.y fr.eeze off _the die_.openings,in_the di .
o R st B EOroRY dr SR R LMAY 5 7 BFFEFELbic:
or iWfdrkes SdrawMbesnandpaegiBEEY vaPRERRLAL &t O%é&‘f pump,
flowate, throughput, and nelt material "as is known to
t heswl skote eppriederdadlar tis Pel lgebirz griingn. of Stelad. smettst sbe

achi eved , an underwater, hot face, strand, water
ri r?é’“kﬂ'a%qﬁlq ar gty et FB%r, PR} er B6%y BROCessed,

un t I [ ; n ck Lon: | mLia
R i e R A
1RoclelIVANnddrnerassilgnathade tdiel Jireeb et thwy entt on
(hereinafter "Gala" ) . As the nelt extrudes through
the die plat & HiEriapd pelitePreeesnbhspught at sscand

Se@f%%é¥:4%'%ﬂ&%hW@EQBréHérably-a basket filter or screen

changer, and is more preferably a screen changer of 200

mesh or coarser, and even more preferably a multilayer
15 screen changer of two or mofe screens of differing
mesh, most preferably a series of filters exemplary of
which is 20 mesh, 40 mesh, and 80 mesh. The screen
changer may be manual, plate, slide plate, single or
dual bolt, and may be continuous or discontinuous. The
20 melt passes into and through the diverter valve 60
wherein the melt may be diverted to waste, to a recycle
stream back to the vessel 16, or may continue to the
extrusion die 65. Pressure generated by the melt pump
40 must be sufficient to force the melt through the
25 screen changer 45, the diverter valve 60 and through
the die plate 65 without allowing the melt to cool and
potentially freeze off the die openings in the die
plate 65. The extrusion die contains a multiplicity of

orifices of number and geometry appropriate to the flow



the strands of nelt into small pellets. The pellets so

made are conveyed out of the water box by a rapid fl ow
wotoovierssml |y control |l ed water provided by theP@IIR208@045375

through the conduit 74 and out through the effluent

pi pe 78. Alternatively, a series of valves and piping

forma bypass loop 76 that allows the water to be

shunted past the water box when the nolten material is

not being pelletized. The tenperature of the water,

the rotational rate of the c er bl ades, and the flow

rate of t nelt through the_die contribute to the
pr ot oﬁﬁﬁ’uﬁﬁl&}gr Egrl‘q efegbom@ted®l Fpels known to

t eneyd Wiei Ofed ey peld el sy both in the interior and
t he exteriolr oer shelpcﬁl,A 31(30 i nfl uence the formati on of

the pellets aelstizstide of yilg wé1t hespabhetsedThe an
flowrate of the water through the pipe 78 should be
suf P19 RRYUSE r apPl tfecConviramnd pepters niad her deywilar

o e s o0} S Pon Hlepotiaratny Hydprizer
80im pifetenallyica ieenbyi b4 mPedt alo HaaGraS marketed by

manuf actured by Gala. Drying of the pellets wt .
coft i@ 1TeWussied, hbae . i s(BatlevRackhy PAbsi hhet hesignee

pel nd water slurry .thr h_an | oner at e . cat cher
75 Avfﬁ:tclg% %gﬁats S lélvlﬁgﬁﬁ(?r\m'o(yl r&ﬁfﬂ&%% *co F@@ dcre@f the
82 nfel  €BRY¥LUAKES SERLoGHHNKSHOT 329! orBr at %%iﬁfices, the
pellets . The slurry optionally passes through a

1ewstldstrigadeiamB4sotat serd e wifeslenitisrades davi@eseut

i ni ffles 86 and an angul ar. feed screen 88 wh
iC(c:) thgal gltngﬂ aeP§ Pedbct ATt Potteht , TheePerdsty so

olFl-&
90 1RRfe GBR cARLYIY Sut of the water box by a rapid flow

of thermally controlled water provided by the pump 72
through the conduit 74 and out through the effluent
15 pipe 78. Alternatively, a series of valves and piping
form a bypass loop 76 that allows the water to be
shunted past the water box when the molten material is
not being pelletized. The temperature of the water)
the rotational rate of the cutter blades, and the flow
20 rate of the melt through the die contribute to the
production of ©proper pellet geometries. The
temperature of the pellets, both in the interior and
the exterior or shell, also influence the formation of
the pellets as well as the drying of the pellets. The
25 flow rate of the water through the pipe 78 should be
sufficiently rapid to convey the pellets to the dryer,
generally designated by reference numeral 80, with

controlled loss of heat from the pellets. The dryer 80



preferably 98 per cent or nore. The water renoved

passes through the fines renpval screen 92 into a
wowie6458mk or reservoir 90 and is avail abl e fPET/US2006/045375

recycling or disposal. The pellets imediately

transfer to the inlet at the base of the centrifuga

dryer 80 where they are lifted rotationally upward by

a rotating rotor with lifters 94 and are propelled

outwardly agai nst a foram noys screen 96, preferably a

perforated plate or pierced dér een, concentrically

surrounding the rotor / lifter _assenbly 94 and .

conti n&FSHEERIT Y he@houSPRELDBUIRE t RebkS Y et SLYfFact 28
th £60 cesp, surface noisture is transferred
amgvﬁgﬁroudﬁk%ﬁggécreé% and the pellets bounce back

mul tiple timaseyhid Q)ﬂoe_ihlégpélﬂ.éed wath Resn o1 hed dIosy of
toward the dried pellet chute 100 at the top of the

dr yteaBds pehdevegobyopasesng hehe aoklat |and seter slurry

ssenbl v .94_and _count ercurren ir ow i.s. provided b
S onmedeh rl Rl G B rRgh e Yor ShRRbReGen g
Gal 2o PFiavd QusSH Y it @ba RAWerRh 8kl tBr 2ef®%RS ovirsize
provi ded by control system 95. The dried pellets pass
outchirkshwe loggionesabeageodbr payléesfurt hBhe slurry
processed with coatings, additional crystallization,
or SRR BooPEEeas FERERR an 5 fHbLes o4, or
skidd.etbd R BewAkbriHieadestan, %@Qﬁﬁﬂ? %d@fléé‘%G and
pelletizer and centrifugal dryer are detafled in the
laf arerentulene depdt sntsehys Sablal o wali Ireg: thiore 1o Heidyidfee the
2, an alternative prior art enbodinent is

i | 1A%t PRt ead TRy A s BISTLO C&AF 1 ePECedmoTe
Co@%%¥%¥55f§ Ebg%é}]tenénor more. The water removed

passes through the fines removal screen 92 into a water
tank or reservoir 90 and is available for recycling ox
15 disposal. The pellets immediately transfer to the
inlet at the base of the centrifugal dryer 80 where
they are lifted rotationally upward by a rotating rotor
with lifters 94 and are propelled outwardly against a
foraminous screen 96, preferably a perforated plate or
20 pierced screen, concentrically surrounding the rotor /
lifter assembly 94 and contained within the housing 98.
As the pellets impact the screen, the excess surface
moisture is transferred away through the screen, and
the pellets bounce back multiple times while being
25 1lifted farther up the dryer toward the dried pellet
chute 100 at the top of the dryer 80. Motor 102
rotates the rotor / lifter assembly 94 and counter-
current air flow is provided by blower 104 in modelg of

centrifugal dryers marketed by Gala as previously



extruder 200 with one or nore feed units 212 is
utilized to mx and heat the nelt material to be
w@edormo4ssed. The extruder 200 optionally may bRCEHUS2006/045375

single, twin, or nultiple screw design, a ring

extruder for exanple, and is preferably a single screw

and nore preferably a twin screw. The sections of the

screw nust feed, m x, and convey the nelt materi al

si mul t aneously providing sufficient energy, therma

and nechanical, to nmelt, nixand uni form y disperse

t he |t material_or materials to be pelletized. The

t WilP St ew "G SIITOT P Ls Breweis s egap & PECHR dBE; Ry control
ur, ir o r b inert such

R e e S L
r enfiove sgasesie \ol alayl @2, forthepupirbresselUltitBl 8catings,

feeding and injection ports may be added al ong the
bard¥itgonade sEyahrdsirafliPred oo BUTHRRBIGPOLEd Gis is

o dur At SR ofnd e c AR P G Far BoPoRyCro The

Configuration o e’scre . dct

ac lieavierranaRpicpRiriaatiod erekhef pbeediAgerMhXiN@entrifugal
mel ting, blending, and throughput and is well

und&ivsioorir oy defredd edkiin ethe nafoeeaent ioned tiwtaents by
materi_als are properly adm xed in the extruder 200 the
rnﬂ#%%ﬁmj onal ly nmay pass through a nmelt punp 240

and/ or a scr e/ LhaNgeky 245FLQIPATADLE L9 ERLL AYAP 40,
?u as g eggggr

and screen changer 45, respectively, escrib
10Fi gurte embodimegsturies gidrierstirectday. t mnspdadidel w008 0
by the extruder 200 and nelt punp 240 nust be
sufeiSEiSent 100 3REr JeR ARRE mEPIPOREBESh Phe BiduEMdl, an

el gl 7l 0B oY SEEELWMULD or more feed units 212 is

utilized to mix and heat the melt material to be
pelletized. The extruder 200 optionally may be a
15 single, twin, or multiple screw design, a ring extruder
for example, and is preferably a single screw and more
preferably a twin screw. The sections of the screw
must feed, mix, and convey the melt material
simultaneously providing sufficient energy, thermal and
20 mechanical, to melt, mix, and uniformly disperse the
melt material or materials to be pelletized. The twin
screw or multiple screw is capable of being purged by
air or preferably an inert gas, such as nitrogen, or
may be evacuated at one or more ports to remove gases,
25 wvolatiles, or impurities. Multiple feeding and
injection ports may be added along the barrel of the
screw as required to allow addition of ingredients,
solid or liquid, to the melt in process. Configuration

of the screw must be satisfactory to achieve an



foll ow t he equi pnment described for Figure 1 . Designs
illustrated in Figure 1 and Figure 2 require the

W@ opoesee s upst ream of the extrusion die 65 i PCHUSM0€045375
1 and anal ogously in Figure 2 to provide sufficient
energy to mx, nelt, and extrude the nelt. \Were shear
is high, as is common in gum base and adhesi ve
formul ati ons, these sane el enents nmust not only input
tremendous energy to achi eve_that shear but then nust
cool or otherw se dissipate tHeat energy and heat prior
to the extrusion_through the die to avoid excessively
| oFRAEFISHANE or 16XEdssiVel yERBELIBEN | etlXiEh | BEALEST,

ext e @t eohal MARRLNG.AT A ddeydhe TARE DY IE by

cutter, elongated pelle ormat I 6n~ of “poor

gedieidey Jleilpd® bmdiiee et ) et aggregates and
aggl onerates . The zones of the extruder distal from
the material 9rgetthe meld seserded sprawi prPPeslyhadmixed

xt.rud outlet can b dj_ust ed pr.ovi de me of
§hilsn c%ﬁojlei na}.{§§u§85uc$%§ tt%‘g a‘&?ﬁ]gl W %l?aaf. e "B S
ZORASSuREChl BRIt JB% U0 | Anlifercanfd GUAt | ORafRber 245
Figure 1 do not have this capability. A present

cormmanaE Edb e sitgn melth dunteer § @ctesiccostragni thmndexr 45,

apparatus illustrated.in Fjgure 1 is shown in Figure 3
. HRERSSHpOHER s 8@50‘?‘?%%’611?‘?15 FEQar & 19% % ident FEPEFUTe

o bR bl Y che o3RI aBuTR A i (AL eBlkuger 200

conditions and preferences of the Fi
10 | larst meglitopun 4 @ woot ése 260F f scieritt ochicedttude the
process follomﬁﬂgzthe melt punp _40 and screen changer

45 Mefe FRYPUBnS0 MRt 2gendeddetdartiigrenty pEessihdch
t"Eéffé%t€ﬁén@&ﬁiﬁﬁéﬁyggeégfiﬂgatfggo#fguggolgndD%gigns
illustrated in Figure 1 and Figure 2 require the
components upstream of the extrusion die 65 in Figure
15 1 and analogously in Figure 2 to provide sufficient
energy to mix, melt, and extrude the melt. Where shear
is high, as 1is common in gum base and adhesive
formulations, these same elements must not only input
tremendous energy to achieve that shear but then must
20 cool or otherwise dissipate that energy and heat prior
to the extrusion through the die to avoid excessively
low viscosity or excessively hot pellets which lead to
extruded material wrapping around the die face by the
cutter, elongated pellets, and formation of poor

25 geometry pellets and/or pellet aggregates and
agglomerates. The zones of the extruder distal from
the material inlet, therefore more proximal to the
extruder outlet can be adjusted to provide some of this

cooling by reducing the actual temperature of the zones



t hrough the extrusion die 65 and for the subsequent

processi ng described for Figure 1 . The nelt cool er
WQ2®7i064580 heat exchanger of the coil type, scrBEBEUSBNIG/(45375

plate and franme, shell and tube design with or w thout

static mxers, or U -style tube design with or w thout

static mxers, and preferably is a shell and tube

desi gn which includes static nixing blades within the

i ndi vidual tubes to further m x the material and bring

nore of the material in intirdte contact with the wal

of the tube outside of which is a flow of oil or water
codtarte G I at iIRRPWARHI T the seafiongadiing of Figure 1

nder Sto by tHost BTV the art. the

t enperat ure aznqaféshm*dc alnmirdika ddsGymivhighneaieiests
careful |y regulated by a control unit, not shown. This
UNiF0PLingpkbie Bhe raEpRT AU hel benkerbedr enoFlgh@e 1 is

I repar sel, .10 o) t hat .whi ¢ch WJ
extéfrlljcg'f on- ofeEthgnurerree‘ﬁst O GIHHFE % (% a‘irel \%lgure
W threesicedeht kel éaopdeBf ninapi 84 o1pdehbesdhe E@&%eQYand
the cutter, inproved pellet geonetry, |ower pell

t enfprek it uk @1hmn®wm@r¥®mmmc@@glqﬁm&m |Fmguafe 1

Fi gt SRR ek BT BnGoRLBF obt G ipdYeRd Lnto the

coglinhsd WO P S5 ePhe HOES ﬁ&ﬁphﬁye?ﬁglEM?Eeﬁfchanger

control and narrowness of defihition o egree
1Q enpr atThes nial aqoend abd ymbet apdrectat e epudfliicidhy pressure
produce high qualliaapellets of narrow nelting range

mat & | EECE stk B xégrouﬂ%rEh?h@equepalﬁa 350j gnd on
i(ﬂgﬁ¥éﬁéﬂet£éa%§€fdylon die 65 and for the subsequent

processing described for Figure 1. The melt cooler 250
is a heat exchanger of the coil type, scrape wall,
15 plate and frame, shell and tube design with or without
static mixers, or U-style tube design with or without
statiq mixers, and preferably is a shell and tube
design which includes static mixing blades within the
individual tubes to further mix the material and bring
20 more of the material in intimate contact with the wall
of the tube outside of which is a flow of oil or water
coolant «circulating within the shell  housing,
preferably in a countercurrent f£flow pattern as 1is
understood by those skilled in the art. The
25 temperature and flow rate of the circulating medium is
carefully regulated by a control unit, not shown. This
unit is capable of reducing the temperature of the melt
prepared in vessel 10 to that which will allow

extrusion of the melt through the die plate 65 with



may be twenty degrees or |less, and may be as narrow as

only a few degrees. The designs illustrated in Figures
waz2@7a648d urther limted in their capacity to BCHUS266/045375

sufficient dispersive mxing to elimnate phase

separation of blended materials, exanples of which

i ncl ude synthetic asphalt fornul ations, adhesive and

hot nelt adhesives, and gum bases. Furthernore,

materials of high nelt rom;igdex conmonly require

hi gh shear to nelt the mat er t&l after which the

resul ant. vi scasj,t xtrenmely low and with [imted
%eads @(E%D]fl?%?%ooﬁe W@%Lﬁ%‘% und Jhge sdhgyfapp| py the

fe%ﬂﬂtéxn pr ohbesBLiC rusi on ited i

foregO|ng d|SC%SS|%Es %%%ﬁ't es ﬁ%%%? alsmfﬁﬁgr pellet

t erfpernetaBIte arsid iles s rgyrilgaitd oho andr agyleoaeustien of

-sqglid or_solid is typically narrow and contro
chdifteRfdslelr® sinilar in difficulty to those

encount ered fiar maxes o ese
basi c conS|de%at|ons é%SQﬁ;qﬁieng fhatgﬁﬁgE%Fe?é?ng 3
entdominientof rddieipl esNldmtart iantake tbbushiat edough
in Figures 4 , 5, and 6 . In all cases the equipnent

fr AHSIRNWI e 4 diel dose r eam beeel heoEaneontsrol and
described for Fi .1.and ha e .not been descri bed
3Rl Sh oG Bl B el iy Ceppesture to

agal n % or Ssa

conrsd it Bh ef ablguEs J.Aepr&ilfcﬂﬁ]tfﬁdr@dﬂe g‘?{ HAhSity
to be pelletized are charged into veSsel 10 an

1%r @pldsydes ofir awglravhemsysing sangegoatetrdalbat such as
described in conpection,wth Figure 1 and as nodified

by WS pSiFatCoRREf -1 AR TET? SCdoi%eSPBETas VaEsEFpREtion

' "may be twenty degrees or less, and may be as narrow as
only a few degrees. The designs illustrated in Figures
1-3 are further limited in their capacity to achieve

15 sufficient dispersive mixing to eliminate phase
separation of blended materials, examples of which
include synthetic asphalt formulations, adhesive and

hot melt adhesives, and gum bases.

Furthermore, materials of high melt flow
20 index commonly require high shear to melt the material
after which the resultant viscosity is extremely low
and with limited cooling as exemplified in Figures 2
and 3 may still result in problematic extrusion as
cited in the foregoing discussions. For these
25 materials the temperature transition from fluid to more
viscous semi-solid or solid is typically narrow and
control challenges are similar in difficulty to those

encountered for waxes and the like.



detail in connection with Figure 3 . Reference nunbers
and process preferences remain the sane as for those

W@ Rwi7loessBy nunber ed conponents il lustrated andPCT/US2006/045375
descri bed in connection wth the prior draw ng
figures. The material or materials are mxed in the
m xer 10 commonly wi th high shear and subsequently are
high in tenperature as well. On rel ease of valve 24
the nelt flows through pipe %1@ to booster punp 30 and
is noderately pressurized to-i'nsure flow into and

t hrough the arsefll er_35. arsely flltered flow
proceeds thr Bi 6]&%’2 'flﬂ)e?ﬁ’e%aﬁ&ﬁp RPSierations and

pr eg s ssufa‘ﬁape erdrey ﬁoge%ggfeassehﬁeaﬁmnw eQ%  the

changer 45 and nelt cool ef 250 where the tenperature
i s Prreiesdd dinvesdciond savee 1 1iuts tidag- g dvi Gdgjures 4 5, and
descrl pt i o%i associated with Figures 1 and 3 .

meod mi ZER t dFéﬁ@Fsu% FEMEEREIL From e idie fat:e and
PaAKR UL £ l‘g%s%([{i%%ex%so& eﬁl%olgof aﬁ‘:*?&u%é‘ ®1 and

sane as previ OUS

connract irwt Wddn Fd@w:euaed ddeiscEe i gar abhedsehess
cool i ng extruder 300 shoul d provide rigorous m Xxing
an@®Pt SP@gatson t hrough the distal zones or sections

fromthe inl ere the further_cooling i achi eved
Addi tion of tHer rréﬁlﬁe &t \‘?g Fh%?’é%i‘gm%%ﬂg?tﬁélal or
ac e isied e ghe DNe: Diedd£e Séie-d &L UEAE0 34 sse1 10
illustrated separately fromextruder 300 to indicate

10 hendamragddsses tlpogigh dlingysiat iaratagdumtto that

tyud d f eed 310
o U SR Crbre RGP SRHAD P of FRAURY modi£ied

rraw Haldribe e JH $rSERE RS E hel gl el addisti¥eSveq in
detail in connection with Figure 3. Reference numbers
and process preferences remain the same as for those
15 similarly numbered components illustrated and described
in connection with the prior drawing figures. The
material or materials are mixed in the mixer 10
commonly with high shear and subsequently are high in
temperaturé as well. On release of valve 24 the melt

20 flows through pipe 26 to booster pump 30 and is
moderately pressurized té insure flow into and through
the coarse filter 35. Coarsely filtered flow proceeds
through pipe 32 to melt pump 40 and is pressurized
sufficiently to progress through screen changer 45 and

25 melt cooler 250 where the temperature is reduced in
accordance with the previous descriptions associated

with Figures 1 and 3.

To maximize the dispersive homogeneity of the

melt, it passes into a cooling extruder 300, which can



m scibilizing agents, surfactants, expandi ng agents,
catal ysts, inhibitors, antioxidants, chain extenders,
woe@ieetsson agents, flavors, fragrances, col or BEI/ES2006/045375
devol atilizing agents, chem cal scavengers, or
additives appropriate to the application and wel |
known to those skilled in the art. On final mxing in
the cooling extruder, the uniformand honogeneous nelt
has been cool ed sufficiently for extrusiona
pell etization. Optionally a e t punp 34 0 and screen
changer. 345 may be positioned following the effl uent ,
orﬁ? cgh%fsﬁmg(9&rEH@VlgﬁﬁlﬁnéeﬁFFépéa)qﬁﬁ??@ﬁ%t298 in
thegxiddisi O @ nbpigulli §, al bRusPLERSULAF  GulStion of
I ncreased as necessarg to achi eve appropriate
peldadlizat iextraiddhe oonshoultlyph8pds sl gsmmhethixing and
product melt . Pelletization and drying follow as
de SFIBRSIP § HPR oFEREIBNERR t RLFFyLr 8ONeS PHcEEStaRNEndTrOom

Eggjiﬁé or].irﬁ%tgf vﬁ'ltéq:ebogf&'éergl&'{@ngnp’ c?ooo?l:]fr?%;{ﬂstpe%c ?_’eved.

screéen changer 45 are optional e men

|| lagdiwied 0F FEBerRadl{oldems diRdl shewadasdts may be
described in Figure 2 for shear m xing through the

extaFerfurp Doghe®n dhaouglr eonteeder snape magebef sediéds 0810,
li 'g.inl ts.to the initial extruder. 400 @Qi h are,
si 1 H1S Uiy SbaPRaST b A TRty s i5G, 1S pEe: Apsryate
aS1ﬁ§§cr¢$ﬁibbflﬁ@ﬁne§ﬁ'OﬁoﬁiﬁfoﬁiﬁgrerglatEQeth%o _ that
enmbodi ment of Figure 5, ‘extruder 400 is designed with
1Gcresvktwbject | VEse of idhebeedn od nefldamdf eedléTeg3 1 Theayel t
passes throu t.he outl et of, the extruder through a,6
di VIFOYEIC vaPPeidee adonpi it e t §OBRVERL 1S \RF veldguid
gﬁrﬁ%ﬂgﬁspaw E8NNER | QI WehBL B Bndo10d8a1 NGRai tives,
miscibilizing agents, surfactants, expanding agents,
catalysts, inhibitors, antioxidants, chain extenders,
15 nucleation agents, flavors, fragrances, colorants,
devolatilizing agents, chemical scavengers, or
additives appropriate to the application and well known
to those skilled in the art. On final mixing in the
cooling extruder, the uniform and homogeneous melt has
20 Dbeen cooled sufficiently for extrusional pelletization.
Optionally a melt pump 340 and screen changer 345 may
be positioned following the effluent orifice of the
extruder 300 and prior to the inlet to the extrusion
die 65. This allows pressure to be increased as
25 necessary to achieve appropriate pelletization of the
uniformly disperse, cooled product melt. Pelletization

and drying follow as described in connection with

Figure 1. Inclusion and positioning of the booster



a booster punp 440 and coarse filter 445 into the nelt

cool er 450. Descriptions and preferences follow from
wa@pahogses conmponents, 40 and 45, as well as fPCT/OBL006/045375

cool er 450 versus 250, and differ only in that,

al t hough neeting the preference criteria described in

connection with previous figures, they may or nay not

be identical to conponents 40, 45 or 250 in this

preferred enbodi nent . The cool ed nelt proceeds to the

cool i ng extruder 300 and pro@ésses i n accordance with

the description previously provided in connection with

Fi RH® £0/ | 7ertSPohlaf8TpasSit iPEW MFwsTen hehamgert ép are

val { 1 booster punp 440, and coarse filter 445 are

optional . Figure 6 illustrates a conposite of

conponent s frue tdee ifpmgues 14ustdabeanbedi iIRtS 5 follows
vessel 10 and/or extruder 400 with feed 412

M Xi
nai(rél;rgfvesfa%wrt g Heevchiked BhdFigese t Ar Baghshesonmoning
[ I | Nt |t 40 and. screen

%hﬁﬁ%@ﬁkﬁﬁ3ﬂ¥ﬁ§%§%45%§&%%g§sCF%?%%@@%&%f¥%ﬁ)?£ﬁ Ysp may

anthd AL DB NOH @xXidl UDET e BH0c @neh&li YRI £ 85146Q+ @88 der 400
previ ously described in connection with Figure 5

Di vdri®r 886 diiffidmy ohby fieedelrst 212 mestl prxovigdet wa oo,
inlets as well as a._waste/recycle and outl et, posi.tion.
G TGt O PRECEXPPAALR CRIG SR O Ve LG 2.
t hermater babolRkaRabey rIBYrRasS é}éﬁﬂi&%}: a gkl AHBRgned
540 and screen changer 545 into a secondary nelt

1@ ootigth S5 efopbiddittivesabfr egedatmipniof 4 melting. The
teg$erature of the nelt and final mxin
ad

. An
TitoRASHRA (CIPAFE IR0 pUtdREl PY 5?1@\9/ P¥E¥UPgt RBrough
pr%?%ﬂ”é%%éf”b§§Véh§68?lEomparable to diverter valve 60

described in connection with Figure 1, and then through
a booster pump 440 and coarse filter 445 into the melt
15 cooler 450. Descriptions and preferences follow from
analogous components, 40 and 45, as well as for melt
cooler 450 versus 250, and differ only in that,
although meeting the preference criteria described in
connection with previous figures, they may or may not
20 be identical to components 40, 45 or 250 in this
preferred embodiment. The cooled melt proceeds to the
cooling extruder 300 and processes in accordance with
the description previously provided in connection with
Figure 4. Inclusion and positioning of the diverter
25 valve 460, booster pump 440, and coarse filter 445 are
optional.
Figure 6 illustrates a composite of
components from the Figures 4 and 5 embodiments.

Mixing vessel 10 and/or extruder 400 with feed 412 may



proceeds to the extrusion die 65 and through

pell etization and drying as descri bed previously.
w@dai7oe4se@l pressuri zations before the screen POROI§IOE045375

and nelt coolers are preferable to insure proper flow

of the nmelt through those devices. Pressure

limtations of 2000 psi are commercially comobn and

therefore Iimt pressurization prior to extrusion. The

addition of nelt punp 555 prqvides additiona

pressurization capabilities ich may be necessary to

proper extrusion through the die 65 . The illustrated

e 1 fents ﬁgq(ﬁ%e?ﬁem&§€roﬁﬁgFﬁ%?@rF@EQﬂ%ﬂr?fG@QWOH
dr ¥l &40 F Oea%ep%li&t $npbt iy ”?n@%?‘é':?nﬁrl‘;‘g? f %e.aﬁgd E%Hﬁc‘éen

content. Pellets with high tack, abirlit

bridhdreyes 15 | owhee sy pab ceelise thirgubgtnpenat doedexrors50 -
| ow def ormati on tenperatures optionalk% may be
e

pr G s édtonr SRS r SESEROGENa? 0P | Fdledivester 460 as

Bt | .
1 A s HeR Ry SR e ) L T e of
t 0 mickdEMer 1380 ARBE F &k I@yri{ Dh ehef ace mBLSt BEBvide two

Prior to or subsequent to the drying operations
al tigthefts \a8 yieldeldseies wamf efwecyatled andr putaklti pegitdon.

Co% et o8 ASERRE e S5 SR A LB Lol oo
polstd &hd e 500! YgRLoHAS 1 I R6§S PG UtHIAIRY dNBe1t pump
apparatus illustrated in Figuire 4 . The ténperature I'n
10m XG4y arck selred® thaaghirev4s f onilatseaonteas- 2 @@ 1€ tooler
600F, preferabhly 200 'F to 500 F nore preferably
fr oM 2G0T PIRdEAGHaE redhdatber Pt dild AFPFIHEOE I the
t‘JﬁgEEFandTEQnBﬂu%dxing. An additional melt pump 555
optionally provides further pressurization as the melt
proceeds to the extrusion die 65 and through
15 pelletization and drying as described previously.
Additional pressurizations before the screen changers
and melt coolers are preferable to insure proper flow
of the melt through those devices. Pressure
limitations of 2000 psi are commercially common and
20 therefore limit pressurization prior to extrusion. The
addition of melt pump 555 provides additional
pressurization capabilities which may be necessary to
proper extrusion through the die 65.
The illustrated embodiments reflect the use
25 of a preferred centrifugal dryer to produce pellets
with minimum surface moisture content. Pellets with
high tack, high friability or brittleness, low melting

or softening temperatures, or low deformation

temperatures optionally may be processed through



tenperature of the nelt fromthe vessel 10 was 200 F

to 600 F, preferably 200 F to 500 F, nore preferably
woe@m2B380 ' F to 400 F , and nost preferably frpor/BSD06/645375

to 400 F . On cooling and subsequent m xing the

tenperature of the nelt after the nmelt cooler 250 was

100 'F to 550 F, preferably 100 '"F to 450 F , nore

preferably from 100 F to 350 F , and nost preferably

from200F to 300 F. Wth addi_tional cooling through

t he cooling extruder 300, t het enperature of the nelt

at the die plate 65 was reduced to 75 F to 400 F,

pr eF Ve QLY evaker W deviGase fndiddzast ypadsomerootier

! 0 ol A0l MBSk PLET AbRPLY LRI 40y 2001 1ol co

wat er tenperature for the underwater pelletizati on was

regileiedslal 1 264 " Int eh200Ft poehenably 4QeFakeite@Filevel
more preferably from40 "F to 100 "F, and nost
pr ersBriageomeigturet o G FO¥ otPnoyr sYhransateyel tet the

eo rvy.suffici.ent] ow t erature.fo
o s 4 i, b BF R ar Bof Pl %A Asied
of dwpezerpifed bhecdbEedapg %@oé‘éﬂl@égs\/\’f 8BBhA9qBE, and
extrudate around the face of the die by rotation of

t hee@utrresnt Aspidl 1y tavaiel el ¢ exomreeird e Bty or dance

with the a atus a met hod of the esent_.i nventi on
may be nat EP%YW%&?‘?P]’%&WP nt ﬁepg YPrEfddi RGPofymer

exapmy e, pfOEouL &l QPS1 CoRE | S84 Qﬁpgiéﬂﬂsnillustrgted in

pl asticizers, a binder, and/or a polyneric resin base.
1B thirmrexénpl ahel yemperheuder ivedikiam eewdeloilo, to
petrqleum pitch, plastic residues fromdistillation of

codtCRIFYE nf lalala ke svashi Ui ndustecied §, preferably
3: tsépﬁg"s'%iogt?]%f@@g%, biLEVET BT G931y FLASRIRE to 400 F,
and most preferably from 300 "F to 400°F. The pour
temperature of the melt from the vessel 10 was 200°F to

15 600°'F, preferably 200'F to 500°'F, more preferably from
200°F to 400°F, and most preferably from 300°'F to
400°F. On cooling and subsequent mixing the
temperature of the melt after the melt cooler 250 was
100'F to 550'F, preferably 100°F to 450'F, more

20 preferably from 100°F to 350°F, and most preferably
from 200°'F to 300°F. With additional cooling through

the cooling extruder 300, the temperature of the melt

at the die plate 65 was reduced to 75°F to 400 °F,
preferably 75'F to 300°F, more preferably from 100°F to

25 250°'F, and most preferably from 150°F to 250'F. The
water temperature for the underwater pelletization was
regulated at 40°'F to 200'F, preferably 40°F to 150°'F,
more preferably from 40°F to 100°'F, and most preferably

from 40 °'F to 80'F to insure proper pellet geometry,



Adhesi ves to be processed in accordance with the
appar atus and nethod of the present invention include

w0 b@3me458mt ai ni ng a pol yneri c base or binder, PCT/US2006/045375
tackifier, wax, fillers, additives and the |like. Gum
bases simlarly contain a polyneric base which is
capabl e of mastication, polyneric gum base,
enmul sifiers, softeners or plasticizers, texturizing
agents, flllers flavors, and fragrances Thermal |y
and oxi datively sensitive medicanent s and medi cati ng
agengﬁaﬁre al so _contai ned wwthin the scope of

IS Fort Fh & SFIRSTaturien et PBALeParfiePrcwithout
ba%%&d%%é WA basgs, By igﬁgfgﬁoogag freeze- %Ff at the

acrylonitri e ‘but adi I ene-styrene e oners,

am@uﬁnnﬁm@otpmaﬁvmdEﬁr&ﬁpﬂﬁg éHéQexﬂﬁﬂddte around the
%propylene bal at a, but adi ene rubber, chicle, crunb

erfble % W‘?tcateié?l’d Q:foﬁ‘é”l%/rféﬁster

I .
s LQ?LZQ?SY& UL T SEURR B Rea oby) ncomiange with

nomi@rapyam Do i W | 186 88 P £ $OPOhYERE Son may
et hyl ene -vi al cohol copol yners, guayul e, gutta

ham§ kaﬂgurgﬁyapm@narmml obutsyntthdbee , imajhiddensi t for
pog&gth ene or sobut yl ene rubber, isobutyl ene

L PE5RRESe copdPY WEEPElPHBber COERTLREE ¢ p&iybut BhEumen,
POIMRISHIH 1885 a%ﬁkﬁQk%ﬁtyéﬁa?oﬂ Elggggﬁegﬂglréggﬂ'base.

caspi, Iom1den3|ty pol yet hyl ene or mal eat e
10pO|B}-¢|L€f€|1‘n sexqmp$arah¢u lnmyb adbat derresdafacdubaude oil,

ocol a H- nat.ural or qui d | atexes, natural rubber,
§¥é%Q? QHWigqqgharPH&FGﬁFtFPFédPGEbEFomoQFEFéééatlon of

po lopahethps, mPRELLY q/va}p@é; Y 24 A TAES s B! SYacr ¥h & fithous

sands, bituminous coal, and asphalt dispersions.
Adhesives to be processed in accordance with

15 the apparatus and method of the present invention
include those containing a polymeric base or binder,
tackifier, wax, fillers, additives and the like. Gum
bases similarly contain. a polymeric base which is
capable of mastication, polymeric gum base,

20 emulsifiers, softeners or plasticizers, texturizing
agents, fillers, flavors, and fragrances. Thermally
and oxidatively sensitive medicaments and medicating
agents are also contained within the scope of
applications for the present invention.

25 Polymeric bases and gum bases may include
acrylonitrile-butadiene-styrene elastomers, alkyds,
amorphous polyalphaolefins or APAO, atatic
polypropylene, balata, butadiene rubber, chicle, crumb

rubber, ethylene-acrylic acid copolymers, ethylene-



pol yacrylonitriles, polyam des, pol ybutadiene,

pol ycar bonat es, pol ychl oroprene, polyesters including
WERN7a6$80PBT, pol yi soprene, pol ynorbornenes, PCT/US2006/045375

pol ysilicates, polyurethane, polyvinylacetate or PVA

or PVAc, polyvinyl alcohol, polyurea, pontianak gum

rosi ndi nha, sorva, styrene-acrylonitrile, styrene

but adi ene rubber or SBR, styrene butadi ene styrene or

SBS, styrene ethyl ene butyl ene bl ock copol yners,

styrene et hyl ene propyl ene bl%Gck copol yners,

styrenei soprene rubber or_ SIR, styrene- isoprene

-bﬁﬁé'QQﬁﬁﬁ ©or PRRYBEYPene SFBYpEBReMEEhyEEHSatE

or ' gl C I LMyl e -

virgﬁﬁﬁﬁgﬁéﬁgé copo %ﬁ%?SQP%QY%ﬁﬁéd%l%ﬁ%r%§§$%§§ ﬁéyEgPM’

exanielerdistimal or ycatatbewaldpn BagRSs My e8h§lene-vinyl
include prolam nes, gliadin, horedein, zein, or
si tcasot eCRROLITSTRAL er TERAEULPo| yraEttka nathemiaal skang,

-1 i nk ross -linkable. Tackifiers, .
gﬁ?ﬁsﬁ%ﬁ%ﬁ’t en gl% 1%?3% |gci 267N s of s, fgpsity
Pr QesISAI HIg ichACSOIITE e WhdbutEeid €88PbeNVERELARY 1ene
i ncl ude hydrocarbons which are ‘aliphatic, _

cyct ob¥PpFRIRe c cCORRd yaewiat imibbeiredi sbtptiat ¢ chalghatene,
hydr ocar bons, natural, an artially h%drogenated rosin.
esttsrd’? rnoayalreé}e an@ ParRI BT M ogehabEaNdo g™, lechi

r osddifpi 9 ¥e6r OkehO8t rSehPl 68T Ay t 3ipr0i | £
esté?%nhaleic-nogif igdq$%§¥n,.%gﬁgger;ih?#{o rgg}ﬁa ed

lestmrlyolmfiytser peneassteapdnbsa, atpileane, b- phBeatanduba
and .d-li_.nmonene, phenolic nodified terpenes,
pol P8I} Te g’PéS@él FOF VA A G ck eR%E S ni RREWKFadj Fybber,

in(ﬂi%%e@:%,parrﬁfgfﬂé a&g '}?Qféﬂ@ﬂfe a@tqbber, oxidized
polyolefins, perillo, polyacrylamides, polyacrylates,
polyacrylonitriles, polyamides, polybutadiene,
15 polycarbonates, polychloroprene, polyesters including
PET and PBT, polyisoprene, polynorbornenes,
polysilicates, polyurethane, polyvinylacetate or PVA or
PVAc, polyvinyl alcohol, polyurea, pontianak gum,
rosindinha, sorva, styrene-acrylonitrile, styrene
20 Dbutadiene rubber or SBR, styrene butadiene styrene or
SBS, styrene ethylene butylene block copolymers,
styrene ethylene propylene block copolymers, styrene-
isoprene rubber or SIR, styrene-isoprene-butadiene
rubber or SIBR, styrene-isoprene-styrene or SIS, vinyl
25 acetate homopolymer, vinyl acetate - vinyl laurate
copolymers, or blends thereof, by way of example.
Masticatory or chewable bases may also include

prolamines, gliadin, horedein, =zein, or similar



styrene-terpene copolyners, as well as other liquid

pl asticizers well known to those skilled in the art.
wOa00eme4s8ndi vi dual |y or formul ationally, whi chP@®EYS1966/045375

processed in accordance with the present invention,

i ncl ude beeswax, candelilla wax, carnauba, ceres in

wax, China wax, Fischer- Tropsch waxes including

oxi di zed fornms, high density | ow nol ecul ar wei ght

pol yet hyl ene or HDLMAPE, hydroxys tearam de wax, japan

wax, |ardeceine, lignite wax2°nmicrocrystalline wax,

'ozokerlte (ggraffln or , petrol eum wax, polyethyl ene

waR X YPst QU5 WBKEEFIRES br aROkERe Td Gy Abaiznial e , Mavidbe
ve%%égg_ f§%§1 tﬁﬁgﬁiéronwcanola coconut ,

corn, cottonsee |nseed pal m pal m ker nel ,

peanut, rape, Ta(likmmnahﬂdghegﬁhb fcbm\éf@@.symélsefzc:mers
for processing in accordance wth t he pr esent

| n\Pé'Fﬁ i %‘hft¢1?1%¥%defPl§m1PVP§§§§FLﬂ9 il e qulatef vhsh the

ra cl ude pol vpr ybﬁ,e and V|n e
e;s%en?cs Sher &0 lo|nﬁcl &&’icﬁ'é“%tp Pf’éllCh are
Cy(éllcph/é.ﬁh)d | CS 1w i@¢Fh %Pl ean%lmJI %.‘rt)‘m%rt%c, mixed
colorants, fillers, flavorants, perfumants, and ot her
adcﬁltl;pzlfé:‘stzequmatantce Hyl ricre oyl allalt@rradndnldnpamtb.ally
ggg skilled in the, art can be used as_desired

FoFGS t?ﬁﬁkﬁes%%?e¥%veh??Bﬁra#heaF@rnPaﬁEFFlly
Wegbddhdthe cliaidm fabd @@ééfr’rQQ?Pasegﬁggs,

preV|ou§1y herein, Is inten ed tD enconpass
1Q»dgluhﬂﬁaﬂfcﬁm&lofo&lnaseemalmaﬂeﬁ&PabdaESed folsdeli, Ng

but not limted to nolten, sem - solid, mxed or
Il(ﬁﬁQFqﬁﬁXthﬂtQ% rosin esters, polyterpenes, terpenes,

a-pinene, b-pinene, and d-limonene, phenolic modified
terpenes, polyethylene grease, polyvinylacetate,
mineral oils including paraffinic and naphthionic, and
15 styrene-terpene copolymers, as well as other liquid
plasticizers well known to those skilled in the art.
Waxes, individually or formulationally, which
may be processed in accordance with the present
invention, include beeswax, candelilla wax, carnauba,
20 ceresin wax, China wax, Fischer-Tropsch waxes including
oxidized forms, high density low molecular weight
polyethylene or HDLMWPE, hydroxystearamide wax, japan
wax, lardeceine, lignite wax, microcrystalline wax,
ozokerite, paraffin or petroleum wax, polyethylene wax,
25 polyolefin wax, rice bran wax, sugarcane wax, and
vegetable waxes including those from canola, coconut,
corn, cottonseed, crambe, linseed, palm, palm kernel,

peanut, rape, or soybean.



materials. Further, it is not intended that the

present invention be limted to the specific processes
wale@cis4sed herein. The foregoing i s consi der edPEBUS2006/045375

illustrative only of the principles of the invention.

Furt her, numerous nodifications and changes wl |

readily occur to those skilled in the art, it is not

desired to limt the invention to the exact

construction and operation s QN and descri bed, and,

accordingly, all suitable nodifications and

equi val ents y .be resaorted tq, falling within the )
scope of ther?}r/ﬁ}’éﬁ[ﬁ]&n. A ROLYMPrick mEPko@TPEessing in

peld @ld i draigihal Shahich Qne 0fDeLut s6,di fj{ﬂcgfﬂcie L Q0w
pelletize in a pelletizer processing Iine [ ncluding

t heristapsitgf foiltreng moIedleimdbeandl I@td ZechbIy ainclude
pri gy m xer (10) extruder (400) or the like, .
peIHr%t ARy keRe g ViiRYd Yse CPOPL YR TS FBRrepizanclpding

awy Xt j [ ) r.yi.ng._sai llets
5{1 n\éa rl;a/éehree'( é%g@ol%hteﬂe %X{CE@,C %ﬁgllyg ¢ %éles r |% .eglag'n 8? hatamp le.
before the stmpulodifieddsl icdlrgante ekt 1ets0 pebi8lants,
passing said nmelt through a cooling extruder (3 00) to

i nd?%’ﬂ%’é“ad'ftsﬁ)er 3nde otdmigensdiyivest heppredpraatet o the

CORrtB AL 1o A0RL PL) 855 IR € Bl et o

saigé exbedsi de8igbdt henh PaldRiidasice 2witdNe @t BRdsent

as clainmed in claim1 , characterized in that the
10elinstemtiimpstep is carried out in an

The term “melt” as used in the claims
following hereafter, and as used previously herein, is
intended to encompass all extrudable forms of a
material or materials, including but not limited to

15 molten, semi-solid, mixed or liquid material or
materials.

Further, it is not intended that the present
invention be 1limited to Athe specific processes
described herein. The foregoing is considered as

20 illustrative only of the principles of the invention.
Further, numerous modifications and changes will
readily occur to those skilled in the art, it is not
desired to limit the invention to the exact
construction and operation shown and described, and,

25 accordingly, all suitable modifications and equivalents
may be resorted to, falling within the scope of the

invention.



underwat er, hot face, strand or water ring pelletizer.
3 . The nethod as clainmed in claim1 , characterized

WO poovloatssd he pelletizing step is carried out iPCHIOS2006/045375
underwater pelletizer. 4 . The nethod as clained in
claim1 , characterized in that the pelletizing step
is carried out in a hot face pelletizer. 5 . The
method as clained in claim1 , characterized in that
the step of formng a nelt t% be pelletized includes
passing the nelt through a h &t exchanger (250, 450) to
coal. said nelt in advance of the cooling extruder . 6

L hod as clained in claim1 , characterizedin :
t hat,k sai g M M ng ﬁeil.@e{??%]inéo e peld é %ﬁﬂch are
essuri zi ng

i ncl ydes fi terln t he
rrel‘i%ilﬁ]?"fltﬁeent PEFISEHsute | P8 &%é‘é’@e iRy oéghpﬁﬁéetlzer
cogranpsxingideinantn¢ hudligh she dsexps USE 0Bodingngf a melt

aid, peLl y 7 e [
5,8 ct%arg%t réI:I-ZJ%r :Lzed l % ﬁ%er qﬂ’a?@ (nﬁg p}s)ééelgldg

t hr ARfh &4 &h@oénkﬁg Eﬁi%%é?mgh@metln $Ti@ peddets in
presspeizedined pampednatingghnd Seteesi shaager (S#H5) and

bef g xtr.usi gn dj e of pelletizer.
(ﬂ{ﬁel%ﬁegf[ﬁlog aégi?al fre %I n80|(gl (%Iaﬁarg.ﬁt g_‘&f ke,
| n qwa@@@%q@pl@fth@tmb@f@rmthet@tm pél p@ﬂﬂz@dzing

10 nddnlesepasshbg pOELIEELE] pAsOUEl Sadbveeter t’HicMﬁgh a
(46 5_L60 in order. to d|¥§ég satd nelt fromth §
pr oSS | FRETRNST ded EHEATSy adispersive

cl dlqmﬂeneleﬂxalﬁflthechmuttendzw |cnool the melt to an
appropriate temperature for extrusional pelletization
when feeding the melt into said extrusion die of the

15 pelletizer.

2. The method as claimed in claim 1, characterized in
that the pelletizing step is carried out in an
underwater, hot face, strand or water ring pelletizer.

3. The method as claimed in claim 1, characterized in
20 that the pelletizing step 1is carried out in an
underwater pelletizer.

4. The method as claimed in claim 1, characterized in
that the pelletizing step is carried out in a hot face
pelletizer.

25 5. The method as claimed in claim 1, characterized in
that the step of forming a melt to be pelletized
includes passing the melt through a heat exchanger
(250,450) to cool said melt in advance of the cooling
extruder.

30 6. The method as claimed in claim 1, characterized in
that said step of forming a melt to be pelletized
includes filtering the melt and pressurizing the melt



that the step of passing the nelt through the cooling
extruder includes the addition of thermally sensitive
WO p@rodisent s t hr ough one or nore side feeders PGL0%2006/045375
said cooling extruder. 10. The method as clained in
claim9 , characterized in that said sensitive
ingredients may be solid or liquid and selected from
the group consisting of rheol ogical additives,
m scibilizing agents, surfactants, expandi ng agents,
catal ysts, inhibitors, anti oX¥i®dants, chain extenders,
‘nucl eatj on agents fIavors fragrance col orants,
deviiHatiFish a‘“g%rﬁ%su‘%?rérﬁ%é%a%@&?eﬁ@éoélghorthe cooling
adoké:t&mﬁeappermpr | eimough t e iapplaxtatusdiorf odilshe of gaid
§§ Sipeing pelletized. 11. The nethod as clained
C alnwﬁ characterized in that, after passing said
nelt through said cooling extruder, the nelt is passed
t hroughriee hesthex chngierin{dzbQ)n fcqaiaddi,t !c@r_&&*actferihzed in
e (e} t a i ng. .
Sertids filen S REE G A dieq P! 08 cb0Fing
pel $EFyder, 1bhe “Fﬁgtrréﬁhoﬁuﬁ's}hﬁrapﬁﬁﬁsllﬁiéﬁéi RS passed

cha%medue%m zgd ddrddiat chah§&r mazsl) NGhesrt vk n@hteirlﬂﬁgugrald
sal co

xtrude t he i S passed through a
second%r excﬂ %%%rp?%ge ¥%t - addi ti ona
regulatlon of the tenperature and final mxing of the
el ¢ . befiy %eﬁiﬁ&i'élg &%ﬂn@tﬂww@&nﬁue Rhatli@terized in

elletizer as_ cl ai inclaimil
@ha’rl?:\ac)? ersf—"%gd ?J?rel? hé){ge g?ﬂmc%%l Pnd™extr 58’erb?spelletlzed
s_eIJeImJetddew oprasshnggltéie tels _rrttrlhnfrorulgél scréiwepten valve
ringaextsagler 1pr e-8eabl do agh Ve SCELN OMdIMIer . from  the

-~ processing line when desired.

9. The method as claimed in claim 1, characterized in

15 that the step of passing the melt through the cooling
extruder includes the addition of thermally sensitive
ingredients through one or more side feeders (310) of
said cooling extruder.

10. The method as claimed in claim 9, characterized in

20 that said sensitive ingredients may be solid or liquid
and selected from the group consisting of rheological
additives, miscibilizing agents, surfactants, expanding
agents, catalysts, inhibitors, antioxidants, chain
extenders, nucleation agents, £flavors, fragrances,

25 colorants, devolatilizing agents, chemical scavengers,
or additives appropriate to the application for the
materials being pelletized.

11. The method as claimed in claim 1, characterized in
that, after passing said melt through said cooling
30 extruder, the melt is passed through a heat exchanger
(550) for additional regulation of the temperature and



14 . An apparatus for pelletizing materials which are
otherwise difficult to pelletize in a pelletizer
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extruder (400) or the like for formng a nelt to be

pel l etized, a pelletizer (70) having an extrusion die
(65) , a drying conponent, preferably a centrifuga

dryer (80) , and appropriate piping, punps

(30, 40, 340,540), filters (35,45,345) and the Iike,
characterized in that a coollﬁg extruder processes

said nelt to increase the dispersive honpgeneity of
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t enpiey alfurshd e Eddtseonal pell etization before
introduction into said extrusion die of the
pell etizer. 15. The apfaratus as clained in claim 14,
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twin, multiple screw, or a ring extruder, preferably
a twin screw extruder. ’

14. An apparatus for pelletizing materials which are
otherwise difficult to pelletize 1in a pelletizer
15 processing line including a primary mixer (10) and an
extruder (400) or the like for forming a melt to be
pelletized, a pelletizer (70) having an extrusion die
(65), a drying component, preferably a centrifugal
dryer (80), and appropriate pipiﬁg, pumps
20 (30,40,340,540), filters (35,45,345) and the like,
characterized in that a cooling extruder processes said
melt to increase the dispérsive homogeneity of the melt
and to cool the melt to an appropriate temperature for
extrusional pelletization before introduction into said
25 extrusion die of the pelletizer.

15. The apparatus as claimed in claim 14,
characterized in that the pelletizer is an underwater,
hot face, strand or water ring pelletizer.

16. The apparatus as claimed in claim 14,
30 characterized in that the pelletizer is an underwater
pelletizer.



ensure its passage through the cooling extruder and

through said extrusion die of said pelletizer. 20. The
wappanetses as clainmed in claiml4, characteri zBdI/UR2006/045375

that said processing line includes one or nore punps

after said cooling extruder to further pressurize said

nmelt before entering said extrusion die of the

pelletizer. 21. The apparatus as clained in claim 14,

characterized in that said processing line includes a

di verter valve (460,560) in ddvance of said cool i ng

extruder to divert the nelt fromthe processing ||ne :
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I nclUdes | or nore side feeders (310) for the

addition of one or nore thermally sensitive

ingredients . 23. The apparatus as clainmed in claim
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20. The apparatus as claimed in claim 14,
characterized in that said processing line includes one

15 or more pumps after said cooling extruder to further
pressurize said melt before entering said extrusion die
of the pelletizer.

21. The apparatus as claimed in claim 14,
characterized in that said processing line includes a

20 diverter valve (460,560) in advance of said cooling
extruder to divert the melt from the processing line
when desired.

22. The apparatus as claimed in claim 14,
characterized in that said cooling extruder includes

25 one or more side feeders (310) for the addition of one
or more thermally sensitive ingredients.

23. The apparatus as claimed in claim 22,
characterized in that said sensitive ingredients may be
solid or liquid and selected from the group consisting
30 of rheological additives, miscibilizing agents,
surfactants, expanding agents, catalysts, inhibitors,



final m xing before entering said extrusion die of the
pell etizer. 25. The apparatus as clained in claim18,
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secondary heat exchanger (550) after said cooling
extruder for additional regulation of the materi al

tenperature and final m xing before entering said

extrusion die of the pelletizer. 26. The apparatus of
claim 14, characterized in that said cooling extruder
is asingle, twin, multiple 3trew, or a ring extruder,
preferably a twin screw extruder . 27. The apparatus
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characterized in that said processing line includes a
heat exchanger (550) after said cooling extruder for
additional regulation of the material temperature and
final mixing before entering said extrusion die of the
pelletizer.

25. The apparatus as claimed in claim 18,
characterized in that said processing line includes a
secondary heat exchanger (550) after said cooling
extruder for additional regulation of the material
temperature and final mixing before entering said
extrusion die of the pelletizer.

26. The apparatus of claim 14, characterized in that
said cooling extruder is a single, twin, multiple
screw, or a ring extruder, preferably a twin screw
extruder.

27. The apparatus as claimed in claim 18, 24 or 25,
characterized in that said heat exchanger is a coil-
type, scrape wall, plate and frame, or a shell and tube
design with or without static mixers, or a U-style tube
design with or without static mixers, preferably a
shell and tube design, and more preferably a shell and
tube design with static mixers.



