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PELLETTI ZATI ON MACHI NE PROVI DI NG SAI D EXTRUDER AND PROCES NG

PELLETS 5 The present invention concerns to an inproved extrudgy,f.or
pellettization nmachines, pellettization nmachine providing said extruder and

process for produci ng el lets. enerhlly, the invention refers to the
technical field of tre FFEQVEJ? Eﬁﬁﬁﬁlﬁﬁﬁl RORVPELGETIMAT NHIASHINES: er i al

to obtain 10 dehydrat edepREPTiZATION wemﬂetpm{/ mNe@%e E)WRUPE‘Fﬁ“t I on

is applicable in the humd bi omass product
this kind of technol ogy devéNp&R E:ﬁﬁg':(?'ﬁé:ﬁ%pcy@@r%&%rﬁ icularly for

treatnent of wastes and nud produced I n muni ci pal and i ndustrial depuration

systens apd |ike, but élgg al so i stens for ackal &‘foodtuffs
(particul 3rly ani mal f 83‘?’6’15?@ in eﬁ’t'é’rnd%?ncf% SHPaFh ALY eHEXIUGGE PN,
and at the sarrpetlemationomaahmm faefiestediopr athottineniprovidireptsaghareuder e.

pellets. At pr rocQ? #‘c?rtpﬂo%%tc gﬁé:tgl nes are known, said machi nes being
real i sed accor er ent esses al | enploylng 20 an extruder,

each tinme shaped accor MQTQ genara Ylnﬁwln@ntlparltef@w tr the tpehmicak figlslt pbn
machi nes are k@e\er@mewtoaf qﬁngh%&mafty' nf .hbaﬁefen%XHaﬁgﬁéls @&ratfern ally

oriented, on whi one or re rol ide to conpress the materi sai d
mat eri al Qonsedﬁbﬁ%’[f#eéx matagjak igndt ﬁ@”ﬁtﬁcﬁoﬁﬁﬂﬁr cﬁh’@lﬁet héheximveagienhds es:

they are al so 3ppkese ,.Qtthgrmp,eihltgbpdazsgtmgauaﬁg,hlfm the extruder of which
has a cyllndrlcaP

shape w.thin h one qr re r ate, ;said r
by the conpression, %Sgét t'HeWM t F‘Pﬁ’ln'tﬁ"eg‘zwdt %g\éx@?‘(ﬁ!l‘éﬁe‘ﬂol es;
final Lly, pel | e'd’u'ri_ngt thm Imchems peerrackltaownfor\/\/heeamntvf wdsltéwlrandahhwud 20
extruders are [ se_eac t her
and rotating agg%&r I ng?rl 8¥% 8@@?958(1.553%% qge%ur%tefé cﬁ% gfﬁaya’ldﬁé{? ﬁu’f he
zone bet Wwden t BEosaire aydtamwarfdrrcnaakaqegrrofoadﬁtu%cr@armlamlhe ammh al
to be treated *P@b&%lu'ff%‘)rﬁﬂj‘b%& i‘@od/t?cafrh'asvéﬁﬁﬁ'e 38 u@ﬁbr?gaﬁb‘bétel et 2

conpressi on, and part assing throu hol es rical
extruders to cF'@%ﬁE éotoll?éa'ﬁeﬂ @ts§‘edl Rrogduat M\('H‘h? §94rshapgr b@gﬁe@gst he space

between the sanme extrudgrSpresen®bt peiettidation Prgeisines Al arer EREEWN, aléald he
extruders used in the yarious pellettization chi nes rOV|d allty
; Eedpecandnaaside oTBRiay

of holes, all MRANGES REINgaiRalISed Fecaringitae Ef'rTQPrBP iNfhe,
first inget Seahi extrde| eaelk assashbyed ac2omingitdeatlg, nea;ahrog)erat ion or

pel letti zat  on secti onpo AR I BRRAARAT mbEANGE: oPABWAL! bRviggs o

having a cylindrical or ar e
with at least a linear extruder horizontally oriented, on which one or

more rolls slide to compress the material, said material consequently
exiting from the bottom through the extruder holes; they are also
25 known other pellettization machines the extruder of which has a
cylindrical shape within which one or more rolls rotate, said roll, by the
compression, oblige the material to exit through the extruder holes;
finally, pellettization machines are known, wherein two cylindrical
extruders are horizontally placed side by side, very close each other
30 and rotating according to opposite directions, in such a way that in the
zone between the same a downward rotative motion is created, the
material to be treated being introduced above this zone and bheing
subjected to a compression, and partially passing through the holes of
the cylindrical extruders to create the pellets, in a minimal part through

35 the space between the same extruders, to obtain waste product.
At present, all the extruders used in the various pellettization
machines provide a plurality of holes, all having the same shape and
dimensions, providing, each one, a first inlet section (not necessarily
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Usual problenms of all the pellettization machines enploying extruders are
essentially due 'to the high operative tenperatures and to 5 the high
limtations on the fed material, with particular reference to its humdity,
in order to be able to obtain a product having conmmercial features. Main
object of the present invention is therefore that of providing an inproved

extruder al | owppskiéi&do Ve eeepatt&eoa%nettlibtrmﬂ%e@md Ha AW adleSneddsshRer
obj ect of the invention is an_extruder that can

resent
be applied on E‘v NG RPA @Noputles tettmjtqvm ﬁa‘bﬂinﬁé'cgt%%ﬂﬁtqcy shaRfwn, and

that will be surely al e@uuspebmarrcst Berallkihed pefietpigbtioh tinaakines émphiyn@ 15
Anot her obj ect o{ t,he present vent vidin sol ufion of

the above ki nd®AIHg&Is8"% 855% llya%“?rg? éb? 5\'9%8PFF?§R’&W@P?'%§%WSO‘W hi ne
havi ng a Bum dtley higintieritativinghen thédadtrhaterial esttht pyrirlularwederehte -to1itdo i n

wei ght) to T el bfigut afh WRLEY 18! bd Qii%o culiaifer b Q.S hhi 0L AiferoB) ect

of the present Tnvention 1S that provi ding a i‘oncal ovm ng r cing
t he tenper at ur téeateegshed wit hin the extruder. The sol ution suggested

according to the presegjaih Y6kt 0¥ Qhéomseht GhPbMGor? |lsot’l‘r°errbﬂﬂe0fhatth8f

extrusion tenperature, and to 25 increase the productivity of the sane
extruder, sincBreigingatast i EProx¥ad EXHKdeD @”ﬂé"’@gt rt@d vV ereOrpar tﬂi‘%tl phove

t hi ckeneqio | t hﬁeﬁthﬁfe@{f@rraﬁwﬁdlﬂ@ fic object of the present i nvention an

trud f I letti h t d. d t
P ehe! ¢ oo PGP TR S B SRRUT AT i Bk FLARIAAES °
wor ki ng or pel hatextumeronhazcc}aa loé apptied Ioengtéry&dndLoft peltd;ﬁzaidmmaom?é ﬁngt h
necessary to t n o nce that the feedin ria as
The: mecessary. Raenity khaRe® i theh SruBd S alsBonefd Ao aeieh Raree s

effective | engphlletftlzenDeeoanhllnlael es exiti ng partially or fuI |y dehydr at ed,
but not §Bi ckened i nCORgIRAL %E 'o@'the Tose nghgghﬁ5+¥3 tR&COf ?H\ﬂd:h? g he

i nvention. said first and secon an 1 n zone to eas
entrance of t heoktiosr jof th%a?*t‘?‘&:l"df‘ﬁya wing fier feedctawnmadgeal to3 he

Fur:her rrgre agemétdizaﬁohométmm@vnﬁhtm nla fuﬁhddltw gbntpEt h@heﬁﬁha{ha\taaﬁ
section decreasin eri nlet si outl et .s
Al ways accor di Hbeq%@t{yh@"?%?gnﬁtoon at%@d"t W%‘Pﬁjﬁnﬁ’ fa%cgﬁée ga}‘l"oln'éasteﬁ?fo& de a

di scharge or cthmestruderforation for the exit of the nmaterial, preferably
an unifo section dis r c r h n from
t he mat erﬁlmal inlet si dglaf} gﬁ"&’? f %bié% '? gﬁ%esyéf%ﬂt |nVeﬁ?|8§n1i 3&,{%&] gr

rel ates to a spra\ddingoa spdiitien talleatingredticing thectﬂmpemtumquteﬂ,wst@uru
system provi di gk axieldegt ti zati on machi ne conprising an extruder as
described in the above and wherein, downward sai dﬁ(gel | ettization nmachi ne,

a sieve is provided, sdhg solutiens suagested @<qqrAing fe Jher BraseRhtiRY$HOR r om
pel lets, reci r alibwisi obtaBis 4 dowdrihgstafl khé n@ﬁﬂﬁ@ﬁleﬁt témbenrataie t anér ¢ sai d

pol | 11 28¢1 o IBEHL DG FSUSKIIRFBY h sarAl'ekEucbhosiRE hb Al S8h

toward t furt
back to the extruder is partially thickened.

It is therefore specific object of the present invention an
extruder for pellettization machines, characterised in that it provides at
least two different kind of holes, respectively first holes having a
30 working or pellettization zone of such length equal to the effective
length necessary to the formation of pellets, once that the feeding
material has the necessary humidity, and second holes having a length
lower than said effective length, from second holes exiting partially or
fully dehydrated, but not thickened incoherent material.
35 Particularly, according to the invention, said first and second
holes provide an inlet zone to easy the entrance of the material,
particularly an uniform section zone.



steps. Preferably, according to the invention, said sieve is a vibrating
sieve, Particularly, according to the invention, said pellettization 20
machi ne can be a linear, annular of opposed extruders pellettization
machi ne. The invention further relates to a nethod for the production of
pellets, by an extrusion system said nethod é%nprising the foll ow ng

steps: 25 - feeding theuphbanbad, hecddisgipetiednientidreatarininiéd skbeion
pel l ettization _machi ne_pro i

ided with an extruder as. described.in _the above;
Bt rudi ng ¢ he. R AFYE 2 SRR 00 RRPRSNAaPHL i FhafREial EhGaE taBard 3hEy s ng
t he product exiouitleysfdeom t he extruder, dividing the dehydrated but still
not sufficiently thick i I el S - reClr I t he
dehydrated but still n&mgxg?%%derﬁh% tgm%{gﬂggﬁéﬁﬁ’eﬁﬁg fﬁgj( taﬁr%eq %%8@@& ng
ext rusi onSst epholesr grovidgratdingharge peciowsdeapedaratiarerfonl the ekitnefvthe

material to 35:hGesHP] ?géft%ﬂaeﬁlgo}éf\e@hﬁ%%; s‘eicﬁﬁﬂdidri&ﬁal?ﬁe,zeéﬁl %t%igﬁa;rb@ed

fromthe sieving step ow ng wor ki ng steps. . refera
bef ore reachi n§aViN® icERIEM BFRCHPNYreBet F@ﬁ@ﬂ@ifquxes'%ttewaad thgmutiey t he
extrusion stepgidd.! the extruded material is recirculated to the extruder
and new material to be_l_?]ub' ected to treatnent is not

t

’ I feﬂ. 5 Iﬁ:ur.t her nor.e,
according to the i nventn§ANVRRERAN THENGRIE/ATES 1R antYSIEM Y BRHFWHEAEAN 1Rds
reached tile W siwrhenemt dhateriabndiald aysterpaptovitliighe edlewietiortraaciaihel shi n
any case recir t owar Xt I US] e n acgqrdi 0 the
i nzenti on, hum%§}1?w%§?ét%€ %{rgﬁFgléslcps%sgﬁggbsE%j @ce[ Z%B(%Oc?’t %égt &%‘E%el}ns
reduced by mi xidegviwivatd saice peli¢ttizetion cukehing, fa siavehis pravideds saidasigve

recircul ated ”%%Eéfag‘in ?ﬂilpgwc%lhré?érﬁiiﬁmﬁ?éﬁélé\"réﬁ‘x QEI8! Aldise sy nad Fd fd
havi ng a | ower m di ty content. e present 1nvention w e now
descri bed, for the|stdt ingohesentitmaisrial itewaidi saidppepedizatione sadiing epdits

preferredgenmodhddiy S0 Hanwfdrh tiRGrpélis amat&fifr edaard OtHNGufthalr @dridhgt he
encl osed drawi ngs, wherein: figure 1 is a schematic view of a

pellettizati onS8RYem realised according to the invention; figure 2 is a
schematic view of a |i Peeferpislly| eaddardingonta? Otheadhi estiomn ovsaied sigvieh iexar uder

according to t i t.Lon; figures 3a, 3b and 3c show, in section, three
enbodi ment s of Q’mﬂga}ég?sr'%\ﬁée]‘r according to the invention applied to the

pel | ettizati on machi ne Paftidulgdy e agcofdiggr to 4thies invesdloenmsaid pelettizatian
Iaz\r/‘g'nfllr O%@ | et th£ih@carr bERE Miiar Pk do PV dp o3 HT BRELdBAC pefléfiRatiBnt Ne
’ machine.

The invention further relates to a method for the production
of pellets, by an extrusion system, said method comprising the
following steps:

25 - feeding the material to be subjected to treatment to the
pellettization machine provided with an extruder as described in the
above;

- extruding the material through holes having different
length;

30 - sieving the product exiting from the extruder, dividing the
dehydrated but still not sufficiently thickened material from the pellets;

- recirculating the dehydrated but still not sufficiently
thickened material to the preceding extrusion step;

- reintegrating the recirculation material with new material to

35 be subjected to treatment;

- sending the pellets obtained from the sieving step to the
following working steps.



figures 5a, 5b and 5c show, in section, three enbodi ments of the extruder
according to the invention applied to the pellettization machine of figure
4, figure 6 is a schematic view of an annular pellettization 30 machine
provi ded with extruder according to the inventjion; figures 7a, 7b and 7c
show, in section, three enbodi ments of the exthuder accor di ng to the

invention applied to tPeefeeidigl betdie pshdmeditAe @fisHddhueniityf é@ndiesng and
9 show, respect.i a an annul ar

vely schemat.ic vie nd 35 two particularg of
pel l etti zat | onoﬁégﬁimégﬁéﬁeﬁ?ﬁﬁ the eXEUPIRDenEPoR! &‘esef‘tjrb'afaasmﬂfé,'all'ﬁb and
10c show, respeetiradhted aosthenmitroderi endandw waatsaid | tul ke ssudfjectedeftd ner
of a pellettizat] I cording to the invention; and figures 1 1 a,
l11band 11 ?egg'%ﬁmﬁgbggé ively, atop, front 5 and |ateral view of the
vi brating5si eve of a p&urtheringee,i accardutg e thecioventignt ovhére thevieaterid.

Making first repgf %aﬁﬁe@ttl{;%nrf) bgf'.rr@aéhéﬁ R NiISNSd PRRdd ggqmﬁoné,tpéﬁ

shown, for illustrative, b imtative purposes,, a ettization
system that c&h Bee uedduded uRwéerdalai Nhanyp&asei secineviated ttoavardvaheages
of the extrudegxdes@fsfgp.to the invention. However, it nust be understood

that said systemis sigply illustrative of.the invention apd, that the sane
cannot be in any way ugglf}ﬁtyo aICPHf‘{'nQHQ e v estion, LEHW@Wl H@éh?i'&ﬁ?eftfﬁe

i nVﬁnti vd 0sol utto obebetht:csigctqmltbcatdaementeiserrgdtkd:edillm,f méXihgt Wittatmeaterial

machi ne. 15 Sysie i gure rLovi des teri i Lom
whi ch t he mat e?‘lg%l'lr%‘ﬁéte‘tdr grﬁg} é&? %&&Wﬁi 35‘82’%@ cgf’é&ﬁ%%ﬁg{eg%ﬁge%&eég?or 3.
From t hi s poi nipartialbtoataetaldy wehydratediandsbavingua kiwler pmiidity $ooterft. gure 1),
while the material to pell.eti i 0 L Y1t [, gent
of which is shown in f_?g‘&r!g"se%%m{kﬁ?“s%gﬁa&er 8?%??'5@'6"‘?%&25%%'?_3299‘5%3 fic
feature of the bpiterahlimitefivet Perposgad acraeding i its peefaged dembodpeaanisn

further defail it tparticaldrovéfegendd a8 £ | fiflired. ofMBHRN leAkIdsed! dAnwirR]y,ed to
the pellettization pachine 6, by a feeder 7. The pellettizati on nmachi ne can

have every ki nd"Rf"®atures, even if in the fol |l owing specific reference
will be 25 made to thr éiguke ntl f gpalchetaticatview wdchi pellattizazidy ayaidmbl e

on the market. '%%'Es.rgﬁtg ?ecoogﬁhlge\to;%ﬁﬁvgﬂﬁgﬁchi ne 6, material, passed through

an extruder acc ahd that w |l be described in
greater detail with refigueac@ i® ahechematiei viewi gir @s lineer i peliettizatiosi eve
30 8, an ﬁ.'bOd'ﬂ@éHiBQTer'd%B \)(Mh%&i;dd'% a%'fc%\’&hg'tﬁ ﬁﬁoimghgom gure 11 a 11
c), said'sleve net being necessary to be furth&r described, Since its
features are not essenfligdres da. tHeapd\Inshew, iPrepatiaie Yiregembodimests al

properly pellelgfs@d &drodsr aésordiiy 86 Ahé NBve®@Bls Abpaéd ad e pdilseiRation
station 9, while mcoh«;rent 3%'5 material, by the cyclone 10, coupled to the

aspirator 1 1, "SPPRETHAWE A i ¢ control 12, is sent back to the
pel | etti zati on machi ne figeeei Agisspssemematic view of an annular pellettization

25 machine provided with extruder according to the invention;
figures ba, 5b and 5c¢ show, in section, three embodiments
of the extruder according to the invention applied to the pellettization
machine of figure 4;
figure 6 is a schematic view of an annular pellettization
30 machine provided with extruder according to the invention;
figures 7a, 7b and 7c show, in section, three embodiments
of the extruder according to the invention applied to the pellettization
machine of figure 6;
figures 8 and 9 show, respectively, a schematic view and
35 two particulars of an annular pellettization machine according to the
invention;



6 This recircul ation, once the systemwrks at regine, allows to feed
material with a hunidity content higher than it was possible with the known
systens, since it mxes with recirculation material having a al ways | ower
hum dity content. 5 In figures 8 and 9, an enhodi nent of a pellettization
machi ne according to the invention is shown, for illustrative, but not

limtative purposes, i figubdss 19pecidn %n@lasecashdwrlubéﬁfediﬁ}dl‘?tblgw"ﬁdrﬁ‘@tlc
machi ne. Com n now tﬁ i\BeCI fi Callzlﬁé ef:scrl bfe t he extru er. ai;cordl n 10 to
d@ F'Q ! i

t he invention, eevf'ePB Qi PRTY t8 f redfoa_ pel e%&l"“ PBulMy

figures 2, 4 andcﬁrctuhlg ee tbpeméntmrara‘rahgerrent of pellettization machines

are shown, parti cul arly Ahé near 10194 a%tdt'ﬁg gl,g(g\ﬁrmrg%g \pel (f| efr%}\t an

annul ar peI l ettization ure osed ExtTuder
pel lettiz&ion andclﬂtn@leswew( qugm@ \ebratm BeW%tQﬁ @atpeﬂattrm@bnnma&hnmﬁ

figure 2 providgs ﬂilf‘\%@@%e‘?ﬁf\;éd{ 13, horizontally oriented, along which
aroll 14 slides ? onpressi.n e material, that, consequently exits

from the bottom t hr ougiakieg efi uﬁ‘éfler‘?féﬁfbstoléhePé'IQIUé@t il z&fi &e nerslpsrd 6" of

figure 4 provi @?éwﬁthsY'lt nsrsrroa,bn2%rewsmrve153ut%bhlnmmwmptu osed,| § 16
rotates, and th a ?;_ﬁgorrpressmn obI| gﬁ teria fromthe

Xi
extruder hol esP#! 'e'f—t PNy SYSEM- ethat 2 &8 Hama il ers)qanﬁ HEFr OPS AV des
two cylindri cabndxttheldadeadfégebom‘zm adXtyugdracatosdiclg hy sheleiramatioat ati ng

o tdea ber w PR 3 B E Bndersad tnd 484 LRkl B g OlGsRtive
material to beosubpemf@mczm andethatethie ssenegannot delceahyabayeuséd o tiont and
bei ng subj ect ednd 058, 50MBE §5d 0F5ART .ﬁ@é@@ ! wpgaﬁﬁv&q.\@"rw%ohh%m esoof

the cylindrical extruders 1 o realise ets a mni mal
the same mat er P@PlipaR}gitaeveny dinghot ﬁé”%‘ii@é@oaonbéhlﬂéen the two extruders

to obtaingnaste materi slystérﬁ i ﬁ.%&rlam tdaeeﬂeeaéﬁﬁatehaﬂ f%%o‘iﬁg tsk}steeﬁtfﬁaws
13, 15 and 17 ﬁ‘( égﬁet e |n ova bt al t he above

SO ution
nent i oned adva Irﬂa'?er'i@ 1%1RB er’i@ the %thu%'tﬁn@é‘%o@ ?ﬁ@eT@J(BPEFcﬁéPr 13
will be 35 descsrlbmln thikki puint, elisehaged endtegial s sint- odtsidé N@o#itr dcbfire of

d 15 , i fl i i . 5a - i ,
bei ng i mi 1 ar - TUTS W ndls HEE riateRal B o ae R Sc et F potbfinel s af©
necessary for ehbqstiment wifavhichnid shfovprelin éigurestlDen- maOki Said afieenb rig
first figge 3?10@%‘%6??5%5%%' of fHeQBFé‘s%n'i’%@é‘ﬁitl dﬁ") and tthf:"@rlt Qﬁpr&t ﬁgﬁt hat

extruder 13 ha erent ki nd of ternat ed hol es irst kind
18' provi di ng SedeiiRehi Hyiaer defiapl é@ﬁbﬁ&PH@WﬂQﬂ the real peI lettization

needi ng, and a second kidW @ffirep| &5 rdkeridnvé rtear@sfaﬂeulftgtﬁenselmthbamduced

S zes T ibg AL o FelfiE SR gl Atch. TSI LRy Py e o s

18" 10 i ncoher d&irtd rodt featateswi éverexi in thiee falloawvieg8 specificngeferenceanl baek t o

the feedigy SYSAM To Shdd e DhSiiAasiah TRATINE g ik ol s R 15 Al o

18", pel ets W | 1 ng of ver ertal,
al so possi bl e m@rﬁetdun ng the first operatl on phase of the system not

conpl etely shaped mat e fﬁe béllék'n%@u&ﬁ%&%@% 1ﬁ1ate|1|§| | faslsBg y ment
of figures 3b, 5b and 7b, hole 19" have a circylar exit l;seedcnllon,

while in figur@8 @sirudg aﬁaorﬁwg ttﬂeﬂ\?xlnt"es’é’&f‘r &nd that wilbpe descri
greater detail with reference to the following figures, arrives to a sieve

30 8, an embodiment of which (vibrating sieve) is shown in figure 11a -
11c), said sieve net being necessary to be further described, since its
features are not essential for the invention.

From the sieve 8, material properly pelletised is sent to the
storing, conservation and discharge station 9, while incoherent

35 material, by the cyclone 10, coupled to the aspirator 11, and the
hydraulic control 12, is sent back to the pellettization machine feeding
system.



Finally, in the enbodi ment of the figures 3c, 5c and 7c, nore evident is
the .difference between the working zone of holes 20" 20 and of holes 20".
It is well evident the efficiency of an extruder according to the

i nvention. Method providing the recirculation of part of the material

sol ves at the same tine the high operative tererature problemand that of

:he It' m :at IP ont of thel freas %@ﬁc&a&ubheoﬁaé%bféﬁ/s&&nb@oﬁsk@ﬁe%gmn% an&{Vﬁ

r eat nen artic r rovi es ro which a part o e

mat erial can pé@s#j%gsﬂ{%fe?ﬂ'r ¥ h@ 'f\gtﬁﬁ’é‘it?maﬁ igher dbanyit WaRpResiblen s
prevented, t hﬁswith ntHd rkgrotvire sfyam@rdasatsmee ichmB?ésemuLwag‘nrwanemtngmenim
step. 30 Furt i t teria ter the sieving, being

al ready parti aﬁ%ﬁasﬁg\é@ﬁh’% rﬁ'g}.lné%ﬁayd?oaqtga? m xes with the new nmateri al
fed to théd pellettizatilonfigaces n®, andnSegasnembddiment ngf t e pabstvizatien

hui di ty of_thengxibUISEJIRIF t&!the THTeRGR S0 sHoWENdrOflubRsHECBuGRA' | Ded

for illustrative m tative purposes, accordin I'ts preferred
enmbodi ment s, bdimitatiye pypsseander $hisogprepidic @@éﬂfBﬁaﬁnﬁhgfaﬁéﬂ@tﬂlzéﬁaﬂges
can be introgygesinBy those skilled in the art WlthOUt departl ng fromthe
rel evant scope as defined in the enclosed cl ai Al M5 1. Extruder
for pellettization macHiHOH9 PRXY é@tsé’rqcéf&ﬁuynd%mtbei fhepreéﬁugéé agcordingt two

di fferentiki nd t@fthléolheéntlbﬁﬁrﬁiéfédtﬁl Wilf béSﬁadl‘@l@ﬂ ardmngi ng, a wor ki ng or
pell ettization zone of equal tg th ge ctive. th necestsary

to the formation of peﬁaéfgufaél & F1951C% Re % 8@ & H9ci i ﬁ' gngﬁgw
necessary hum d}ft;yellemzlanmmabrhnésmr@ahomm a)drangllaﬂyl a\Weeat palletsimation

effective |endihachiamhoshont Pl s sy goRatiobdbhomatnhid by plydia oo

but not thlckene inco Irzation
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compression, oblige the material to exit from the extruder holes 1.

Finally, peliettization machine 6'” of figure 6 provides two
cylindrical extruders 17, horizontally placed side by side and rotating
according to opposite directions, in such a way that in the zone

25 included between the same, a downward rotatory motion is created,
the material to be subjected to treatment being introduced above this
zone and being subjected to a compression and partially passing
through the holes of the cylindrical extruders 17 to realise the pellets,
and a minimal part of the same material passing through the space

30 between the two extruders, to obtain waste material.

In all the three cases, holes of the extruders 13, 15 and 17
provide the innovative solution allowing to obtain the above mentioned
advantages.

In the following, the structure of the extruder 13 will be

35 described, making reference to figures 3a - 3c, the structure of
extruders 15 and 17, specifically shown in figures 5a - 5¢ and 7a -



6. Extruder for pellettization machines according to claim5, characterised
in that said discharge is a uniform section discharge. 7. Extruder for
pellettization machi nes according to claimb5, characterised in that said

di scharge has a crescent section fromthe 25 material inlet side toward the
outlet side. 8. Systemfor pellettization of i’hcoherent material,
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20 and of holes 20",

It is well evident the efficiency of an extruder according to
the invention. Method providing the recirculation of part of the material
solves at the same time the high operative temperature problem and
that of the limitation of the features of the material to be subjected to

25 treatment.

Particularly, providing passages through which a part of the
material can pass easily through the extruder, an excessive
compression is prevented, thus limiting the temperature increase
during the extrusion step.

30 Furthermore, recirculated material, after the sieving, being
already partially or substantially dehydrated, mixes with the new
material fed to the pellettization machine, consequently lowering the
absolute humidity of the extruded material.

The present invention has been described for illustrative but

35 not limitative purposes, according to its preferred embodiments, but it
is to be understood that modifications and/or changes can be



25 extruder and new material to be subjected to treatnment is not fed. 15.
Met hod according to claim 13 or 14, characterised in that when the materi al
sent to the extrusion has reached the wished hum dity conditions, part of
the extruded material is in any case recircul ated toward the extrusion

step. 30 16. Method according to one of the pfeceding clains 13 15,
characterised jiyrddipled" W Ghb¥e leiiltlé'tﬁ RLSE | & (itRRItSHBp&RIR fidnt keat ment
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g‘eedlng material has the necessary humidity, and second holes having
a length lower than said effective length, from second holes exiting
partially or fully dehydrated, but not thickened incoherent material.

10 2. Extruder for pellettization machines according to claim 1,
characterised in that said first and second holes provide an inlet zone
to easy the entrance of the material.

3. Extruder for pellettization machines according to claim 2,
characterised in that said inlet section has a uniform section zone.

15 4. Extruder for pellettization machines according to claim 2,
characterised in that said inlet section has a. section decreasing from
the material inlet side toward the outlet side.

5. Extruder for pellettization machines according to one of
the claims 1 - 4, characterised in that said first and second holes

20 provide a discharge or counter-perforation for the exit of the material.

6. Extruder for pellettization machines according to claim 5,
characterised in that said discharge is a uniform section discharge.

7. Extruder for pellettization machines according to claim b,
characterised in that said discharge has a crescent section from the

25 material inlet side toward the outlet side.

8. System for pellettization of incoherent material,
characterised in that it provides a pellettization machine comprising an
extruder according to one of the preceding claims 1 — 7, and wherein,
downward said pellettization machine, a sieve is provided, said sieve

30 separating still incoherent material from pellets, recirculation means for
the still incoherent material toward said pellettization machine, and
means to transfer the pellets material toward the further working
steps.

9. System according to claim 8, characterised in that said

35 sieve is a vibrating sieve.

10. System according to claim 8 or 9, characterised in that
said peliettization machine is a linear pellettization machine.
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following steps:

- feeding the material to be subjected to treatment to the

10 pellettization machine provided with an extruder as described in the
above;

- extruding the material through holes having different
length;

- sieving the product exiting from the extruder, dividing the

15 dehydrated but still not sufficiently thickened material from the pellets;

- recirculating the dehydrated but still not sufficiently
thickened material to the preceding extrusion step;

- reintegrating the recirculation material with new material to
be subjected to treatment;

20 - sending the pellets obtained from the sieving step to the
following working steps.

14. Method according to claim 13, characterised in that,
before reaching the wished humidity conditions of the material sent to
the extrusion step, all the extruded material is recirculated to the

25 extruder and new material to be subjected to treatment is not fed.

15. Method according to claim 13 or 14, characterised in
that when the material sent to the extrusion has reached the wished
humidity conditions, part of the extruded material is in any case
recirculated toward the extrusion step.

30 16. Method according to one of the preceding claims 13 -
15, characterised in that humidity of the material to be subjected to
treatment is reduced by mixing with material recirculated from the
extruder, said recirculated material being already partially or totally
dehydrated and having a lower humidity content.



