25 MAR 2004 -1 5 Device for Drying and Thermally Treating G anulates with
an lInert Gas Stream 10 The invention relates to an apparatus for dryf R 2004
and heat-treating pellets with a streamof inert gas, to a process for
dryi ng pol ycondensate pellets in the solid phase using the apparatus of
the invention, to a system 15 for drylng and postcondensi ng pol ycondensate
pellets in the solid phase with at | east one apparatus of the invention,
and also to a use. Pol ycondensates, predom nantly prepared by nmelt 20
pol.ycondensati on, have to be dried and generally subjected to posttreatnent
to renmove nononers and oligoners, and al so to postcondensation to increase
nol ecul ar wei ght. 25 A proven device for drying and postcondensi ng
polyam de pellets is the tower dryer described in DE-A 2 530 304, for
exanple, also ternmed an annealing tower. The tower dryer is a tal
cylindrigal device through which polycondensate pellets are passed from
the top fo the30-bottomand a-hot inert gas frequently nitrogen. is
passed in countercurrent. The pol ycondensate pellets are generally noist,
since in an 6gwlregn1process ste% t hey have been subjected to water
washi ng in order §°Fr B Atd CBATEM Yo I 8PFLRFETanida tABGHER 0 \What 35
takes place in the tower dryer i®%5% §#Fy5tHSA™g of the pellets and
secondly heating of the pellets to a product-specific tenperature for
sol i d- phase 2-5—MAR2004 -2 condensation  The streamof ipert gas
energi ng0at the head of the tower dryer is cleaned of dust and, by
cool i ng bel h : |.nt f. npi sture. |t is passe back.into the tower
dryer aftero%eéat ?ﬁgggﬁgghi o5 e rga, aéhaPP?’éﬁﬁkm %“'t L¥iadofangygen.
The | ocati deafi-tagatindepéhbets guiths af etrenno dheinemer gas, to a
process for drying polycondensate pellets in the solid

phase using the apparatus of the invention, to a system

15 for drying and postcondensing polycondensate pellets in
the solid phase with at least one apparatus of the
invention, and also to a use.

Polycondensates, predominantly prepared by melt
20 polycondensation, have to be dried and generally
subjected to posttreatment to remove monomers and
oligomers, and also to postcondensation to increase

- molecular weight.

25 A proven device for drying and postcondensing polyamide
pellets is the tower dryer described in DE-A 2 530 304,
for example, also termed an annealing tower. The tower
dryer is a tall cylindrical device through which
polycondensate pellets are passed from the top to the

30 bottom and a hot inert gas, frequently nitrogen, is
passed -<in countercurrent. The polycondensate pellets
are generally moist, since in an upstream process step
they have been subjected to water washing in order to
reduce the content of oligomers and monomers. What

35 takes place in the tower dryer is firstly drying of the
pellets and secondly heating of the pellets to a
product-specific temperature for solid-phase



dryer is primarily a function of the diameter of the tower: specifically,
the bed hei ght above the gas entry has to be sufficient to ensure 7 5MAR 2004
sufficiently uniform 10 distribution of the streamof inert gas. In
practice, the lower limt for the ratio of bed height to tower dianeter
Is from1l.3 to 2. Substantially uniform2distribution of the stream of

inert gas is a precondition for very uniformdrying of the pellets, 15 and

this in turn is jnportant for ve Low variation i I SCos| t unber
fromgrain t &9 athon . aﬁb% B‘ééeaﬁeic’g t“?‘gﬁhf hghgr f}'%gg\zé‘gﬁg,étlf e%gtgi ve to
the tower dihawel eof ithe tewekt dfyehe isequleamedt ofordustbanght i Byl y

uni form di strj but.i o t parid . ory4hi ' or
anneal i ng teﬁ?@ﬂ'&nﬁe@?&‘?ﬁgﬂéegg eﬁgégﬁ'neotsfl orl%'[ u\Ieﬁ"-e];)'el_ %t gEa %gﬁ%%y times
greater thanhbauk r dgitdencehe i neowexjui deyeby affeer ki heat&sgof aBdyi ngf I n
addi tion, ¢t hey hi. res | o Ui &S 3§ GRIdsespendi pwer ohat i ng,
with relafi vge;ylg%cﬁi ghﬂgé]%r: gf;é:%g?gg A%ot her di sadvant aggy% the tower
dryer is thatlagadimmuat whithethegdngrt rgas rigt £@doyinktethe uFAWREL i on

poi nt of the g&ldetss LHrighd8nynod kancexefeds hehé! didimedeiroroPOothe,
t herefore, high-capacity, _systéns have to be, e5|%ed \Agﬁg correfs}gondl ngly
| arge 30 t owdowaTEneiRaSi figalehier thedied | be Ve Gitet 88 SRakd it

nore difficulfad otachhevesuyl fiGfdmw itb téesuievwesuffiydentdiyd tihifofow is

i nportant for low, varjatiop in viscosity punber from grain raLn. The
| arge t oh@r d#%’é}"’st,lqrhk‘éﬁ f‘g‘ﬁetqﬁeaﬂtﬁpt ABEGi A5 3 dPégFigﬁgFi’on of
t he stream oftlieneldwgns lializo forcr ehee ratlie abbvbednthedighd erer §pwessts. 25

Singl o devi ot PE R ot o B Buet - BryEb | SuchSacFanr 8Tty HIASERERL. | 2
530 304, is |dwtdibexiiod iteofinthe atsbneam cledngesne®t t hG88ghptR oR 5
res dence tl o AMhA A | BokCl AP uhgFblR REAPAIA! ben £ Beediess Wi th
i fferent nolTar nmass- and/ or under ~ different arnnealing conditions.

15 and this in turn is important for very lOw variation 1in
the viscosity number from grain to grain. The large bed
height in the drying =zone, relative to the tower
diameter, is a result of +the requirement for
substantially uniform distribution and means that,

20 particularly for high drying or annealing temperatures,
the residence times for the pellets are many times
greater than the residence time required by the
kinetics of drying. In addition, the high pressure loss
requires a corresponding blower rating, with relatively

25 high energy costs. Another disadvantage of the tower
dryer is that the amount of inert gas is restricted by
the fluidization point of the pellets. In order not to
exceed the fluidization point, therefore, high-capacity
systems have to be designed with correspondingly large

30 tower diameters. However, these large tower diameters
make it more difficult to achieve plug flow in the
tower dryer, and this flow is important for low
variation in viscosity number from grain to grain. The
large tower diameters, taken together with the uniform

35 distribution of the stream of inert gas, also increase

the abovementioned energy costs.




DE-A 4 326 105 therefore proposes a device for 10 preheating and drying
upstream of the tower dryer, thus decoupling the drying process and Z h&iAR 2004
anneal ing process. This proposal provides two fluidized-bed devices
upstream of the tower device, the first of these having an effervescent
fluidized bed and the 15 second having_ajfluidized bed with plug-flow
characteristics. In continuously operating fluidized beds, the product to
be dried is generally placed on an inflow plate, frequently, a perforated

plate, a bar n ofigadyaetageal IOf deRERLHIP| aC¥t WFELR%e RED 20

drying gas pagsealligouah 4 heisfndugdvicom tbe drhhple hotbhert dgyethe gas
vel ocity set here is such that{ the, oduct is held éﬁ Eb tatLon,lbut not
pneunaticalI?uc@on6E?edﬂH?:diéﬁ§E§ THe nBiThg2pralucPibendfes P%e a

liquid If theexiedudity s i hetr& it L owousy ychangee 2bnsittoudhgutowerout
fromthe discharge openi.ng on the . other side .The gags,therefqre h a
nunber of ta§l?§.l%ef‘d%| rshf“%'r'starrﬁfpr%ls‘ep%n%? b¥%g?fc'ﬂ'°?l Egdfﬁ'gfengrgﬁ’grggé%?}ldl y
serves as a wmEdi protiactBeawithandi £fepant nassldr amsfss . anthern nuadeirve heat
transfer and n§%§ transfer i.n 30 flui.di.zed-bed devi ces nmakes t hem
fundanentallflil Uit %eaqﬂﬁﬂﬁﬁﬁﬂ<f9%§§%#§§%§nd dryi ng. However, in the case
of products with slow drying kinetics, for exanple nylon-6, the gas flow

needed for praduct, tyanspart i %hek@%gfrki cigp&ﬁgsggi | i zed geR3Gd heggfore the

use of 35 fluidized-bed devices in such caSes’is not very cost- effective.
2 5 MAR 2004 preheaging tans dnginty dpstrean of utlezEaveEddgEeree$hUs t hat

t he product '&%@o@.\%ﬁqglgti nepdi Siddily ONpiScdiPad@ndt haghe | Nahheal e weyr
dryer, due to well-devel oped fluidiZation. As a result, the noisture
content of tREOSESSuct TRLS nBROBAFASr mPFOVNeSe x| W8 0BG 1EPE 88T d- bed

device, and dehAicRisOr GpatrbBf eatr A towehe dewnst|eaghdiolfliveg dévi ce.
The sol i d-phase condensation in e holding device for further. in%%easing
t he nol ar na§QQ§§anFVé&ﬁl pg h?%ﬁ??vﬁﬁg%% tléﬁﬁgé%g% njﬁﬁ{fgﬂﬁ i'Sture
content 15 second having a fluidized bed with plug-flow
characteristics. In continuously operating fluidized
beds, the product to be dried is generally placed on an
inflpw plate, frequently a perforated plate, a bar
screen or a specifically designed plate, where the hot
20 drying éas passes through the product from the bottom
to the top. The gas velocity set here is such that the
product is held in flotation, but not pneumatically
conveyed or discharged. The moving product behaves like
a liquid. If the product is fed continuously on one
25 side, it flows out from the discharge opening on the
other side. The gas therefore has a number of tasks: it
is firstly responsible for fluidizing and secondly
serves as a medium for heat transfer and mass transfer.
The intensive heat transfer and mass transfer in
30 fluidized-bed devices makes them fundamentally suitable
for rapid heating and drying. However, in the case of
products with slow drying kinetics, for example
nylon-6, the gas flow needed for product transport is
insufficiently utilized, and therefore the use of
35 fluidized-bed devices in such cases is not very cost-

effective.



10 of the pellets entering. This results in variations in relative
viscosity fromgrain to grain, and these inpair product quality, fojgMaR 2004
exanpl e for high-speed spinning. Another disadvantage of fl uidized-bed
devices is the relatively severe nechanical stress placed on 15 the

pellets due to fluidization and the resdfl tant formation of dust. It is an
obj ect of the present invention, in contrast, to provide a device which

serves for dpyiFetaed EaladdArivRp i0W0-faliEifediddl adaiicsn Dd theet gas,
and which is nore cost-effective, and %h ensures Ihi% thc? product
resi dence ti FBEdPECANGH T&F1AeNGE toie (Hat vt g RePafer ntbelgas s

mar kedly i ncigasge edwelro diyank afuenyo deprhddewslaped £flwidization. point,
and 25 conseguently th capacity.i s markedly increased. | ition, a
process shoufd i ?ﬂfﬁééda’%?‘ﬁ cﬁx’déigﬁﬁl e%on%/%%t dryi ngh%r (I;:'ngg%%ndi?he
anneal i ngs pr aoasandfidrav @tdsthd hexilt s fideantthge £ lofidlwedaimch geotesses. 30
We have found_t:h t hi bj_ect, .i s | eved f L ng and
heat-treati nSHSeI%?'E s f\%r% h ag-_ tshter ee}%moaf%qeene#%/ '%an_%. iﬂoe g%é%? a}%]é&i_(:)%{ét he

i nventi on hagevaceuboThebasel idiiphase h corfdess atdront hdnpethet shekdirg  upper
part and an guthet iR iR deq N d GRAD R ONGold EFdanmsur face
and with an ggkggét 'f%r:]_- ﬁléjt%\(%olgﬁ e Yat rzﬁq’l surface of the cuboid base
unit for théssthicdrbf snaepptighde &0 BPBOUNfATEi MOHSHFHECOCAREEBE S MAR

2004 -5 {@tepi QheePAINBNY bR&PEnG EOTRDs Ok eklietheqsh andhiatisecinvel y,
of the exhaust for the stream of inert as, where each of these extends

essential |y 5G4AtANE NABFPELEY: t FEAM cFBRIDsEER| oFTRFNt he®RAboFiEPRSE
unit. 5 W hawpafieungrbhattt hgquploegss 6biecéxamplée fowertiigh-spsedchi eved

by means of a procgess for dryin | ygondensat ellets  in,t | d
phase, by a. SPAP8ABIor AREE e\ﬂ%tﬁ%g' %}%ﬂgﬁg C{Sﬁeﬁblglrélc n ebné;%té;gvi%é%el lets
and heating tibe tdeererelabdivedgn severe mmechaeipedatstecss placedo®and a
naXIHUH]ffnp%ﬁgtuESllets due to fluidization and the resultant

formation of dust.

It is an object of the present invention, in contrast,
to érovide a device which serves for drying and heat-
20 treating'pellets with a stream of inert gas, and which
is more cost-effective, and which ensures that the
product residence time distribution is narrow, that the
flow rate of inert gas is markedly increased due to
lack of any dependency on a fluidization point, and
25 consequently that capacity is markedly increased. In
addition, a process should be provided which decouples
the drying process and the annealing process and avoids

the disadvantages of the known processes.

30 We have found that +this object is achieved by an
apparatus for drying and heat-treating pellets with a
stream of inert gas. The apparatus of the invention has
a cuboid base unit with a feed for the pellets in its
upper part and an outlet in its lower part, with a feed

35 on one lateral surface and with an exhaust on the
opposite lateral surface of the cuboid base unit for

the stream of inert gas, and also with distribution and



2C bel ow their softening point, b. then treating the same in a hol ding
device, and c. then cooling the sane in a cooling device, and 15 se} B&WR dgih
an apparatus of the invention, at |east as the device(s) in stage a.
Pellets usually have the formof grains with a particle size of from1l.5
to 5mm in particular from2 to 3 mm -2 The pellets may be cylindrical,
spherical or lenticular. The pellets used according to the invention are

preferably pol ycondensate pellets, .in particul.ar ly er I or

pol yani de pel§s&atisy psAIERGS sat-8s @?ee go1 4 rlrsp’gr eggéed&gé;é c.(;%‘trll1 €nsi ng
nononers W t refdpedtiatdlon obfl arernbebabsat - emhthecapmamisef inert

Pol ycondensat es, preferably,polye I 1 A0Sy 4 Kk he
skilled wor kéPSmd"Rat2 %S??é‘n 4 esgb‘lg%%d%%r?&@ts%/ﬁ%gs I n ?Cﬂie&i taglrég.t ht?lgt and
no 30 nore dettditeedrdntficralntdmyss ssedieieri vk thedaboid Lage YRitpr ef erabl e
to use segi crystalline Polycondensates. 35 Preferred pol yam des are

pol ycaprofact am ( nyl on-6), gol yhexamet hyl eneadi pam de &nyl on- 6, 6),

copol ymers ofWe thasee, found| sbapatihey REIRRS ORVPOY yaki b8 HAVERWP™ 5 MAR

2006 6 terephthal| Ldqangdy, i f ndgakreds i saphtdidddessACi or drying
5-sul f oi SOphtqhé;.l [ éggglggg adi pi c I:!:ci d, hexaneth EP‘(%aynedi am ne and

caprol act am B lyagndensptp BRkiers i i 5K RIS er®hht hal ates, in

particul ar pqg]yethyl esget srepidideal i dddSTRIrfflg pakypdlycsnriensate

terephthal ate (PBTP)._ I n one_preferred enbodi nent h ol yconden e ed
10 cgrrprilge fi I(I er&%l%%f%?‘éiphﬁaﬁgﬁﬁt §%§n(fal&ﬁw%%t%’8ﬁg$eg)é§i t’“ﬁ?‘é@“%%“nz -

processi ng agent s,tdmjee f@utd Sofenesal gecbandgal maxifwin tergpexaiuneei ght

preferably from10Q o . 75% by wei ght_and. partjicularly from20 to 70% by
wei ght, based on the JU 3R idtRh: 3T é)%*%%bndensat es used may be
| ow- nol ecul arb wei gttien potesteirsy | thensiete fin & daeldinrg tdeyice, and

hlgh-nDIecuI%g: then cooling the same in a cooling device, and
15 selecting an apparatus of the invention, at least

as the device(s) in stage a.

Pellets usually have the form of grains with a particle
size of from 1.5 to 5 mm, in particular from 2 to 3 mm.

20 The pellets may be cylindrical, spherical or
lenticular. The pellets used according to the invention
are preferably polycondensate pellets, in particular
polyester pellets or polyamide pellets.

25 Polycondensates are polymers prepared by condensing
monomers with elimination of low-molecular-weight
compounds. Polycondensates, preferably polyesters or
polyamides, are known to the skilled worker and have
been described many times in the literature, and no

30 more detailed information is therefore needed here.

It is preferable to use semicrystalline

polycondensates.

35 Preferred polyamides are polycaprolactam (nylon-6),
polyhexamethyleneadipamide (nylon-6,6), copolymers of
these, or else partly aromatic copolyamides based on



wei ght polyners, particularly if fillers and/or other additives have

previ ously been added to these | ow 20 nol ecul ar-wei ght pol yners (di FESMAR 2004
conmpoundi ng). Hi gher- nol ecul ar-wei ght polyners intended for adjustnent to

a desired (final) nolecular weight, pargicularly in pursuance of a
secondary processing step, are also accessible. Ml ecular weight changes,
e.g. nolecular 25 weight-increase or degradation reactions, may take place
during the ptecepbthglitepacidr amganpié dlrsinedendsgphithatédgucerdd or

shear o chanigileoteaghtaaiyhin addigdives. 30 Theigisd ng and acid,
heat -t r eat nent takes ace wth a stream of inert gas. The inert gases
present may hexpaethydeaedipBippt ABdefaprodapéafeat ed steam For
energy-related reasons it is preferable to use superheated steam i.e.
steamat from 120 to 230C. It is preferable for the 35 inert s, to be
recircul &t edPrefersedeppbyestRrs e é’ﬁ’éry&il%glFPBm Fﬁﬁeﬁlbﬁggi?ﬁgsbei ng
passed through dpattikamayal pelyepApDbnesuclraphehayatene(PETP)| t and and, 2

5 MAR 2004 - 7_ after reheatin bei ng reipntroduced into the apparatus. |If
the inert gaBot¥BYt¥IRPE; §8§e§8*égﬁ'ﬁ'af;%e(§b@%§s steam is discharged

(partial discharge). If nitrogen is used, the entire streamof inert gas

Is run through a 5 condensati,on _cooler qr a r ybhi Wa SO t it
is cooled an narﬁp?/\/aPE?%SFﬁsgnte“@’o Wt oﬁﬁg Eiqne S;é]%ﬁl?réé’t Uus e11szls"lgla§uboi d
base uni1p tkemphipe ofilldush ireisndoecingedagsntse angt ecanventiasal

subj ect ed 10,40, 0ge3 G Blod 85t 1ngaaG8ATS0Y e el gbhleraappar ot us

measur ed per ar surface. The w. dth, °'n conbination
with the flowedhg ifimant Qudls,tha®0% bByr sedgbtsearesenakd orieamr 0| §8s

arising thro t ; pelhet Soavd ki 4 deptigne, 205 aad thes gy the
ener gy costsb}igﬁcugﬁeg.ﬁgllzgfr\tthrougfﬁ’cmts of Ifﬁ?%’l ets relevant to indugtry,

the width of weightgebased; ong&her ROLYCHREengAtehan 0.1 m preferably

greater idan 0.2 m Rising energy costs place an upper [limt on the w dth,
which 1s USU%%Ly Bgayggagekggge% q&sed hay be low-molecular-weight
polymers intended for reaction to give high-molecular-
weight polymers, particularly if fillers and/or other
additives have previously been added to these low-
20 molecular-weight polymers (direct compounding). Higher-
molecular-weight polymers intended for adjustment to a
desired (final) molecular weight, particularly in
pursuance of a secondary processing step, are also
accessible. Molecular weight changes, e.g. molecular-
25 weight-increase or degradation reactions, may take
place during the processing step, for example due to
energy introduction or shear, or chemical reaction with

additives.

30 The drying and heat-treatment takes place with a stream
of inert gas. The inert gases present may in particular
be niérogen or superheated steam. For energy-related
reasons it is preferable to use superheated steam, i.e.
steam at from 120 to 230°C. It is preferable for the

35 inert gas to be recirculated, the stream of inert gas
emerging from the apparatus being passed through dust-
removal equipment, such as a cyclone or filter, and,



20 preferably 0.6 mand particularly preferably 0.4 m The geonetric

di mensi ons of the apparatus (device width and lateral surface area 75MAR 2004
supplied with inert gas), and also the throughput of inert gas through the
apparatus, 25 can be regarded as three independent variables f or a given

t hroughput of pellets and for a given fajl_in noisture level within the
apparatus. Criteria which play an inportant part in determning these are
in particular optim zation with respect to energ#costﬁeSO and desi gn

g
requi r enent s af588 Aeheatiadchring relrtrefucedsiPrta tRer 8RRRFEG“For t he
downst ream sqlfl gnRhasere ns#dd Ofompei séaduseanal tier ekewant stbamughput s
of pellets, .35 generall rom300 to. 12 000 kg/ and for a.given. (all in
noi sture | evés, ‘ﬁﬁﬁ‘ﬁ’rﬁr%%’rtﬂ?ﬁﬁ%ﬂrq]y ‘?’o?glb‘ﬁ% dgf PEFFeesn i"g §858ral 1y
froman inititple Meindlitee Istitedandf of 5 iMARt20@4s- 8 ifsr omuabotthrbizgho 85% by
wei ght to_bel ow 1% by .wei ght Ln particular bel bo 0, 2% by, wei ght ,
and at induSPrEEn DoyeAt1%hr 8 gﬁpu%ér‘g?b%l% r oggﬁs“ﬁéf oro%%‘{%b%l&t 2000
to 100 000 Nif/ krooded aindh abgvivaten (idesent iqundahdpd tdwk.ener gy costs
whi ch have to be net, of fromO0.1 to 1 m preferably from0.2 to 0.6 m

particularly preferably from0.2 to 0.4 m the dinensions for that |ateral
surface of tiMhecubppdrbtuve haét a ncubaidctbage hundént the Fhare oRfl to 50

me, 10 prefe%q|cl¥1af{sorﬂéféﬁnﬁ9e%¥F@HQeiaEQEQPQQQHEaQE Bableteedresul t in

correspondi ngl'y rger anounts of 1nert gas_  and al so, where a%Pro riate,
| arger | &0 er &hesustaean apdasiperthegadbor@dbde tq s WitEhTh &% o NGwi ng

exanple ill U%tggétr%sc@e faBiskan e endituappar gbus @sifa f uateirad of a
gi ven dryi ng task: Based on a throu%hput of 4000 5\3’4 of pellgts an% on
owering t he S¥ifaGe-e TBAt SRt omily FPIBBLEOn 58%att % $fng

temperat ure Ghhek®0Cqa®i t thas t Br aliglgut effe2t 0fi) NhB/ lpodssumzt lgas and a
presel ected devi ce w

recei ve the fﬁ@%ﬂ%fgﬂg‘ﬂ%\lgﬁggggi Isbr}:‘ifht%g i’%i‘gler %g}[w .};hg%lacghgr aaviedy! red to
15 and thus on the energy costs incurred. For throughputs
of pellets relevant to industry, the width of the
device is generally greater than 0.1 m, preferably
greater than 0.2 m. Rising energy costs place an upper
limit on the width, which is usually not more than 1 m,

20 preferabiy 0.6 m and particularly preferably 0.4 m.

The geometric dimensions of the apparatus {(device width
and lateral surface area supplied with inert gas), and
also the throughput of inert gas through the apparatus,
25 can be regarded as three independent variables for a
given throughput of pellets and for a given fall in
moisture level within the apparatus. Criteria which
play an important part in determining these are in
particular optimization with respect to energy costs
30 and design requirements, and also the temperature level
desired or required for the downstream solid-phase

condensation.

For industrially relevant throughputs of pellets,
35 generally from 300 to 12 000 kg/h, and for a given fall
in moisture level, which, particularly for polyanide

pellets, is generally from an initial moisture level of



time resulting fromthe throughput of pellets and from25 the volume of the
device is 53 mnutes. If the amount of gas is increased to 40 000 NYBMAR 2004
while the remaining paranmeters remain unchanged, the surface area required
to receive the streamof gas is only 10 n2, and the residence tine falls
to about 30 minutes. 30 If the device wi8ith is | owered, the surface area
required to receive the streamof gas rises drastically: for exanple, at a

devi ce wi dt hgphm0abolit amd Yhthset Bey wHIGHY £8r B@b@rquaﬁgsahtt he
surface 35 areas required to recejvé the streamare 150

( at
t hr oughput o}R2PaFF- MG &P ibelew gabpusnd- %%SbMARW?B@Qt @nd at
respectivel ym&ﬁsﬁﬁlémyarulwﬁptﬁhmu ey wﬁhhe@t g3 )of Vebm

super heated steam i vang eous for cost -.ef fecti,veness,
the flow of FR2ME dégﬂf %8 ipbyoas Uta?dtoag Hb vdCEan¥paFhkg of
pellets, 5 preimiebdy by otha@betergyt cdstq whisheamvieertkgbel merel | efs.

Lower througpputs qf st am |l ead to_steam, tenperatur elomll 0C in the
product-entr PR gl@ 16°rhi %au38§e§5F8P1¥o %SHangi n the @ ghmbt and

S undesirapaetlahkadlytrlmm&fQWBBMﬂ rgmxmulon équrmmenw idnm,he thgi on of
the feed a“%%&@&f{) Loy trhet Sfa ”?{#f&@? 23? %%Le"%ﬁaécffd ughgQr m gas
e pellets. " Each o

di stribution I On 0O these pi eces
of equi pnenangkt emjscesseqt.l aﬁH;h okoerthegant are Viaramcdl terd8fsmsSecti on

of the gypoi ré’f‘éﬁaﬂi‘gt fraadltlesyaarﬁz pﬁ%}%@b&ﬂré{&?ﬁﬂa&@' oP!| gL EBets

penetrated by passage verti cal ates peneirated by passages are
preferably Pefabkatéd W%P%dbﬁgllécﬂé(EE?r L%@'-}W befndderds gas

CONI DUR(T) faRn@- perd®) atuiirs hegiprdpr iRt 1 1a@geCORLYPEEAL bair 86€€ENS
from Hein, Lehmann Trepn- gd Fobdertechnlk GroH. The design of the
fusgidy

di stri buti on®E%@Sr 2f ehRPo pBReHPLER -t he region of the feed for the
streamof inert gas is such that the pressure loss is from about

15 The following example illustrates the dimensioning of

the apparatus as a function of a given drying task:

Based on a throughput of 4000 kg/h of pellets and on
lowe}ing the moisture content from 11 to 0.2% by weight
20 at a drying temperature of 180°C, with a throughput of
25 000 Nm’/h of inert gas and a preselected device width
of 0.3 m, the resultant surface area required to
receive the stream of inert gas is 18 m?. The residence
time resulting from the throughput of pellets and from
25 the volume of the device is 53 minutes. If the amount
of gas is increased to 40 000 Nm’/h, while the remaining
parameters remain unchanged, the surface area required
to receive the stream of gas is only 10 m?, and the
residence time falls to about 30 minutes.
30
If the device width 1is lowered, the surface area
required to receive the stream of gas rises
drastically: for example, at a device width of 0.1 m
and with other drying parameters unchanged, the surface
35 areas required to receive the stream are 150 m’ (at a
throughput of 25 000 Nm’/h of inert gas) and,



10 to 50 nbar and thus markedly over 10% of the pressure loss for th
entire bed of pellets. The second piece of distribution and retenti?
equi pnent

gas, may have been designed for |ower pressure |osses; only mnim

nechani

cal

arranged 30 in the region of the exhaust for the streamo

strength is required here, to 9prevent pellets from escapi

customary pell et grain di nmensi ons of fromabout 2 to 3 mm the plate

sel ected are those p (At g ?%ﬁﬁﬁps ng MeR o t 8¢
whil e finer péﬁﬁgt ﬁggpondrngﬁy Zq%ef&é§ 4 - 6% Pegg?re the Us
pl at es perfor gged .by snaller passages. In one preferred enbodi nent, t
inert gas is 5 set to reduce fromthe top to the bottonrover

fl ow of

verti cal

cross-section of the cuboid base unit. The reduction here

flow of inertvWhen mupsrheatadbrsteamt inusssder a8 d6 pYAEAYSous tfor

di scont i “@UScongeﬂf%%we%s'sn tfge f lEQWWOT o NalHer@asgas omd hestaplyo the
10 bottom reduces the anmount of i nert gas required for an |den#Lc€I

task, with a &sOfespbRdtng2i n"iﬂo@erhsnt ofj St@RP- A9%ectideREssPe

follomnng exa
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he
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BRleFerdb1yst FALRS dHdut Bases enkg téf ogglpmt wér 40 &fi/ h of

pellets and a’|l qwering of the I sture conte §gomll 15.t0,0. ZO%QXmmelght

at a drying t
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nd

wth a SUffaCQe&@%&a&ﬁJreﬁbO B&€L6w neveicvein hehet r;&a:rducﬂ:-cantsi;anregioeam of
25 Q00 NnB/h o nert %as s requ red, The sang r&@ﬁgt Al $9 be
achi eved WthT $r &ahEof %0?%? %ﬁw re ucr g over the hei ght of
t he apparatUSumaayﬁﬂﬂhid(n)to the bottom specifically a first subst r eam
of 10 800 NmB/h of inert gas in the upper region with a velocity 1.16

m sec, a second substream of 4000 Nn8/h of inert gas in the central region

wth a 25 veImha)dxﬁtinﬁﬁtxﬂme@ndanétanthpndeﬁ@b§mﬁ@§mkﬂ thsopesiBrh of
nert gas in Le {QueledeR0! Sy ObxhiaistaPRSF AkHE Wildedh Vet OGider Of g5 58

m sec.

The total
15

20

25

30

35

serves for uniform gas distribution, an

retention of the pellets. Each of these pieces of
equipment extends essentially over the entire vertical
cross section of the cuboid base unit, and they are
preferably vertical plates penetrated by passages. The
vertical- plates penetrated by passages are preferably
perforated sheets or bar screens. Use may be made of
CONIDUR® fine-perforation sheets or RIMA® or CORIMA®
bar screens from Hein, Lehmann Trenn~ und Fdrdertechnik
GmbH. The design of +the distribution and retention
equipment in the region of the feed for the stream of
inert gas is such that the pressure loss is from about
10 to 50 mbar and thus markedly over 10% of the
pressure loss for the entire bed of pellets. The second
piece of distribution and retention eguipment, arranged
in the region of the exhaust for the stream of inert
gas, may have been designed for lower pressure losses;
only n;inimal mechanical strength is required here, to
prevent pellets from escaping. At customary pellet
grain dimensions of from about 2 to 3 mm, the plates
selected are those perforated by passages of dimensions

from 0.5 to 1 mm, while finer pellets correspondingly

ow of gas required can thuys be reduce fr n125 000 to



18 400 NnB8/h. The resultant energy saving is about 10% 30 In another
preferred enbodi nent, the streamof inert gas is fed, in each case Y§#aR 2004
distribution and retention equipnment, to one lateral surface of two or
nore cuboid base units arranged in parallel, and exhausted, in each 35
case via distribution and retention equigyent, at the opposite |ateral
surface in each case. The parallel arrangenent of at |east two cuboid base
units makes it 2 5 MAR 2004 - 11 possible to divide the stream qf pellets
anong the urieginRl tHoag téséns@rfg tkatehe peEforabedt nBY amaldeds is
conpact . 1Tme§gg§g#agﬂ inert gas is divided anong the cuboid base units
supplied with 5 pellets, then brought together again after passing through
t he beds of pellets, and then passed through the joint dust-renoval

sKstem for emaln@he @&brfgr&edcyeﬁﬁm'mé}ytmuh@f fa]?bl @@ri@étdtagfaeatjﬂ;(rj . 10
The invention al sgo provides conti nuou roces or i n ol ycondensat e
pel lets itﬁ- ttﬁftso%od prduge o itﬁ‘eoniogr Tor h@evPngé%gmd??/‘F% %ﬁ‘?

pol ycondensatvertitd bt srasd -fseaiting t b€ stee aubbdidvebasa nmmitmumThe
tenperature of 105-120C and a i mumte ratur 15 2 el.gw _t.heir
sof t eni ng poirr'f:td,l"1 $19he ef?eét“i”%‘% hglg‘ﬁgggi ﬁ“ngrﬁ'ol |Sngn?%£v#3§e,e&%§l Yc. then
cool i ng the smretimeusoobirng €ksé ce praferapdlyectdgcont bppewsi us The t he

i nvention, at ﬁgg@- s:th evhce( P i]_g_lt_a ) r ei
preparation, rpéo ycolnocfgn}s%tglslga\r%g%pz%ft ilgiu ar %%oﬁ%ﬂm egt_:t(-i% e%gattgs? still
conpri sel0r eshafifom moedaees, thad amoyat! iafedmentid 43| requsregdofers atThe
content of r%ﬂ&k@ic@@ﬁ%fﬁg apgdsg? thi:lﬂogﬁb%rh:%sﬁ%ﬁﬁﬁﬁH ¥ mlovemétpr but

[ S

can in individual case e Substantially higher, particularly for
hydrol ytic mett polSafdrisfiedvetrs®e contBits off ALIGWING ¢ o
general 'y encounig¥ettes fiebs i hBase8i dHah tHPbAGRpaLadd albiogomkers ofuse
probl ems Intg&if&?@?&égag]lowering of the moisture content from 11
15 +to 0.2% by weight at a drying temperature of 180°C, and
with a dryer width of 0.4 m, and with a surface area of
10 m* to receive the stream, a constant stream of
25 Q00 Nm*/h of inert gas is required. The same drying
task can also be achieved with three substreams of
20 inert gés, reducing over the height of the apparatus
from the top to the bottom, specifically a first
substream of 10 800 Nm’/h of inert gas in the upper
region with a velocity 1.16 m/sec, a second substream
of 4000 Nm*/h of inert gas in the central region with a
25 velocity of 0.65 m/sec, and a third substream of
3600 Nm’/h of inert gas in the lower region of the
apparatus with a velocity of 0.58 m/sec. The total flow
of gas required can thus be reduced from 25 000 to
18 400 Nm®’/h. The resultant energy saving is about 10%.
30
In another preferred embodiment, the stream of inert
gas is fed, in each case via distribution and retention
equipment, to one lateral surface of two or more cuboid
base units arranged in parallel, and exhausted, in each
35 case via distribution and retention equipment, at the
opposite lateral surface in each case. The parallel

arrangement of at least two cuboid base units makes it



30 stages of processing, in particular through formati on of deposits and
coatings on the devices used, the residual nononers and oligoners hagegRal,
be renoved, wusually by extraction, particularly by countercurrent
extraction with water.. The pellets downstream of the 35 extraction stage
are therefore noist and in the case of jRylLon-6 pellets generally have a
wat er content of fron1 11 to 15% by weight, in particular from12 to 14% by
2 5 MAR 2004 - 12 - ght. To_ avoid ang hydrolgtic:ﬂf radati on during the
processi ng dB\%§t1Pé§m t?hed%}%? Fde cShaEATat R pdlg e& S hAreYH b é

t horoughly diinges dasidr akhasnoitst ueasugent eRhs be'heg detignr eotthaghabout
0.1%by weight. 5 Lt has_been found t g nmoi_st X ondens%te ellets can
be dried i n PRBRAZAEPE phSseSRMPACK st FBEm GFEF gaslnFﬁ 988parst us of

the inventi oﬂ,lvtlhedpelahxehg aktlet heubbhdr t bgae banmgscoadppteddl nwitbssf | ow.

Th t. 10 d el | h h

petueon o i RETHRCBampEraty BesItds. E59ethRa aaoRan: naftPEmmErararE oc
bel ow t heir &hfrbalghng:hml beds tdf spséﬂ.eeﬁl,ngpmbl hhebelmgﬁﬁmi | hbgtoaght he
tenperature \ril\/ﬁbgg rm&]es{._ hg %‘}“fé‘pe %Veu%§

aggl oner at ed ere deve ope oc1<e sur acés. The softenl ng
poi nt of thecWGﬂpQGndbwsaﬁy of as@ﬂ@ﬁ@ﬁtﬁ@ﬁl? degdsFent on its chem cal
structure and degree of crystallinity, and also on the nature and anount
of additives. In the case of nylon-6 the 20 softeni ng oint is eraIIy at
or abovel@bofhe 1DEVABEION TR sghoREAEREESNAd FAPFLPR Prg A vg

achi eved by apgh ?C%H@n@gt@f pellq et@siiderbe tslorI&d @fhaelee mat | et s in
the crossfl ow eV|ce of the inventiaqgn. For exa%g eIIe%s can be

dried 25 frof-an iR 9% Pbi BPhFe HR¥FELSer Frghlt g@%n§8g€89“8ﬁ8|8 ftoa
noi sture content gkldeest atfd Hyeawimht tha aamer essfietwetayizemdhinbm

nvention 1n aboulAReTNLES ol ds ARIRD 401 190 iR CtonpELdRRSE {1 Mes
[ S. The ﬁrylng

gi ve correspondi nol'st'ure ‘conte
15 °C below their softening point,
b. then treating the same in a holding device, and

c. then cooling the same in a cooling device, and
, selecting an apparatus of the invention, at least
as the device(s) in stage a.

20 h
After their preparation, polycondensates and
particularly polyamide condensates still comprise
residual monomers, and also linear and <cyclic
oligomers. The content of residual monomers and
25 oligomers is generally below 2%, but can in individual
cases be substantially higher, particularly . for
hydrolytic melt polymerization, where contents of from
9 to 12% are generally encountered. Since the residual
monomers and oligomers cause problems in the downstream
30 stages of processing, in particular through formation
of deposits and coatings on the devices used, the
residual monomers and oligomers have to be removed,
usually by extraction, particularly by countercurrent
extraction with water. The pellets downstream of the
35 extraction stage are therefore moist and in the case of
nylon-6 pellets generally have a water content of from
11 to 15% by weight, in particular from 12 to 14% by



30 kinetics are tenperature-dependent: |ower tenperatures require |onger
residence tines. Particularly for |arge-scale systens, it can be 75 MAR 2004
advant ageous to arrange two or nore crossflow devices 35 in series with

i nternmedi ate heating of the streamof inert gas, thus inproving the

di stribution of inert gas 25 MAR 2004--1%3-and inproving the uniformty of
the heating and drying of the pellets. The extensively dried, heated

pellets then pass_ .into a 5. holdin evi.ce,. r . PhASE] £ sation

bri ngs about ¥ 19?}Frh£° i%%?’e‘gs%n?’n%%glrgrly sc\éwhgler?%a?%ee%errl et sl&(grgﬁg

post-dried, potkesdiage dufwnstremant pdre imelst | polycondersateabebetbure

| evel bel ow 0.06% by weight. T | di evi y ggeously
d‘?’/?/erb hro%%tgrc\’/mﬁot H9e ey Rdyseh

conprise a SWET he pol'ycondensate flows under
gravity. Varconsentsi dhedng tmiokegoren thans @bouita 0 -ilte bye Welighit -pel [ ets in
the tower, and thus products can be prepared with different nol ecul ar
weights. at a 15 high tenperature level. In the tower dryer_it i

i s
expedi ent t o Iéxdiasddeant nimpibrthatgeikst bpolyepndensatenPrLlets eGaftof

fresh nitroggn %@Q}lgﬁ t e dgY1 £8 bRaSBURLHC W Istited® dheindbt gas
pol ycondensat e. wever besides this npethod, of ogﬁrati i th W&a% LS
known as an ifacn vapparakusi of the hiBYeYtioRentPgé RK o114 FPSgen, it

i s possible tgeuse Waal beilkOWeoRAuasedn dati veobeBkow.w Theaddbisonal
Mnert gab0ci POMYEPRSIeTARSs I S T SrES VR E ek o8 FETRoBRE ERot her .
or else to opetdeer hese miepainat etempefatine vef si bd5ei20h@ pandess with
capaci ty of IS PBREFAEIGE < 1y B9y sEbSR: (o iy b nt,®
crossflow drytyis 3Softening point being defined as the temperature
at which more than 2% of all the particles have
15 agglomer.ated, sintered or developed interlocked
surfaces. The softening point of the polycondensate is
substantially dependent on its chemical structure and
degree of crystallinity, and also on the nature and
amount of additives. In the case of nylon-6 the
20 softening point is generally at or above about
190-195°C. The abovementioned fall in moisture level is
achieved by appropriate setting of the residence time
of the pellets in the crossflow device of the
invention. For example, nylon-6 pellets can be dried
25 from an initial moisture level of from 11 to 15% by
weight to a moisture content of about 1% by weight in a
crossflow device of the invention in about 30 minutes
at from 180 to 195°C. Longer residence times give
correspondingly lower moisture contents. The drying
30 kinetics are temperature-dependent: lower temperatures

require longer residence times.

Particularly for large-scale systems, it can be
advantageous to arrange two or more crossflow devices
35 in series with intermediate heating of the stream of

inert gas, thus improving the distribution of inert gas



2 5 MAR 2004 - 14 - The sole task of the crossflow dryer is then to dry the
pellets froman initial noisture |evel of about 12%to a noisture |ZEYMAR @i
about 6% 5 In the downstreamtower dryer, with its own gas circuit (or
linked to the crossflow dryer) there is then further drying to noisture
contents bel ow 0.06% by weight. 10 The 1& mensi oni ng of the crossflow dryer
for a drying task of this type nay be illustrated by the follow ng

exanpl e: TakigiH aihereviskyeheWuni farmnitgugfputhef hd@0dnggahdofdryimgel | et's
and with an init.i.al isture |level of 12% by weight for the pellets, and
with a final it REHEAS - of 0.06% by wei ght, arranging a crossflow
dryer upstream can increase the throughput through the tower dryer to

8000 kg/h for_.,the sanme_ initial fi 0 [ e T rossfl ow
dryer here ha9'% %%%51‘6?15. ﬂr%ggé g%;glrtgée ﬂ;é?.el}t%% e?{% %gs?eggf\g)e%tshe
flow, and a haildirey f Howick,1wioate Nselidepheseansandensakion &mings

t enperature Ogb(#l-{}gca Iﬂgtqu}ﬁ%?gla% elinOfm&l% rﬂé}%’ ebid! shkoW1addere in

t he crossfl ow r-from / Yo by wel g e polycondéensate pellets
| eavi ng t he huteli postredited, aip then qasst «f (pybeess eﬁaééce)larha tol i ng

devi ce, and é‘%@s’fﬁm tfi £ Su b VSN & Dbl S A SFd Vb flavé Tgnd s 30 used for
e

thi s purpose. tenperature of the polycondensate pellets here is
generally lowered to 30-60C, preferably 40--50C. The cooling gas used nmay

be any ga§ ?thg,T';llshGlﬂEHﬁg déiﬁ.ﬁﬂe f@ﬁeahhaypllﬁdm&ﬁ;ade(fjbus)wtt:ombaltsei ta;I ogen
or air, prefera ajr. 35 The inventi.on also provides systemf.or drying
and postcond&-ﬂ?é‘?%g HH S ortdbr L ﬂﬁ?‘lc&sﬁ%}‘?tﬁé’\ﬁ?&c’lrﬁﬁey% R%&P- 15 -
phase with atudd@st geaeityosdrdwudeviexidencalr yimgsaman Hemt say Ha
polycondemuﬂéhge E%E %ﬁ?dpgiigtg Ty(¥ﬁ@ tower, and thus products

can be prepared with different molecular weights at a

15 high temperature level.

In the tower dryer it is expedient to exclude
atmospheric oxygen by running a gentle stream of fresh
nitfogen. through the device in countercurrent to the

20 polycondensate.

However besides this method of operation with what is
known as an inactive tower, i.e. with only a gentle
stream of nitrogen, it is possible to use what is known

25 as an active tower, with additional circulation of
inert gas. In this case it is possible either to link
the inert gas circuits of crossflow device and tower
device with one another, or else to operate these
separately.

30
This version of the process with an active tower dryer
is paf£icular1y of interest for increasing the capacity
of existing tower dryers by using an additional,
upstream crossflow dryer.

35



devi ce connected thereto, particularly a tower dryer, and also with a
cooling device, in particular a cross- 5 flow device. The process any§MaR 2004
systemare particularly suitable for drying and postcondensi ng

pol ycondensate pellets, in particular polyester pellets or polyam de
pellets, 10 particularly preferably nylgn-6 pellets. The crossflow device
conbi nes the advantages of the known tower devices and fl uidi zed-bed

devices: for exanple, as with the tower there is a narrow resi dence 15
time distribTheosoller task ol |thes cnassfd@w i Hiyen He kiR sde¥ tBfect ed

for the pellghihayer $doh tdif 1 Hyid0 AONELEAS DevEer pfMupbdtovezs than in a
conventional "tower dryer, since the distribution and retention equi pnent

i ncor por at ed2i BoastpEReheVEA 96 3PRPEVPRAg uniform gas distribution. As a
result, the pressure |osses are substantially lower, thus giving a | ower
required blower rating and finally | ower ener, costs. 25 The.fl ow of

i nert gas® maytnSheoFeWNSEEAN 4@ ﬁlﬁgiegm(ﬂﬁghnﬁﬁﬁu?¥%,g%?n%éFcHﬁFike in
the fluidizedpkedligdredcetrot hehpgel tebssflewnodryeanspoheérd byst hehenert
gas, but by gravity. The.lower limit for the flaow of, . t 40 he
depends on t%Ethﬁgkn £¥10g) otP e MIHITHSF t KOS opeégﬁ{ePéﬁggn %ﬁe

t hroughput o¥epghtets, on the specified paranmeters for the fall in

noi sture level and the heating of the pellets. Unlike in the known tower
devi ces and fluidized-bed 35 devices, the upper Iimt for the flow of

i nert gabk0i sThet djimesrsiynime bfuitdiezacroashbpvt dgtvarhefps| 13t dryTRg

desi gn eal Ukghic R ILEIL Bkbhe! BEAISL T i PuhboPaged By & 290fowid

retention equl pnent, en unt of Inert gas be rai sed above the
amount of inexkamgd&:associated with the fluidization point of the pellets.
5 The decoupling of drying and postcondensation, and the intensive nass

transfer and heat transfer in the rossfl ow deyi ce ] e.fwo process
st eps, dryingaking a tower dryer wgth a t%roud%put'§¥rQ&06rkg}h 09

15 pellets and with an initial moisture level of 12% by
weight for the pellets, and with a final moisture level
of 0.06% by weight, arranging a crossflow dryer
upstream can increase the throughput through the tower
dryer to 8000 kg/h for the same initial and final

20 moisture levels. The crossflow dryer here has a width
of 0.4 m, a surface area of 5 m* to receive the flow,
and ‘a volume flow of 11 000 Nm’/h of steam at a steam
entry temperature of 180°C. The moisture level of the
pellets is lowered here in the crossflow dryer from 12

25 to 6% by weight.

The polycondensate pellets leaving the holding device
are then cooled (process stage c) in a cooling device,
and according to the invention a crossflow device is
30 used for this purpose. The temperature of the
polycondensate pellets here is generally lowered to
30-60°C, preferably 40-50°C. The cooling gas used may
be any gas or gas mixture usual for this purpose, in
particular nitrogen or air, preferably air.
35
The invention also provides a system for drying and

postcondensing polycondensate pellets in the solid



and postcondensation, to be operated at a very high tenperature |evel. The
fact that the residence tine for 10 the pellets in the hol ding devi Cfﬁmmﬂﬂ’
be varied nmeans that this is also possible with | ow nol ecul ar-wei

fi ber precursors, with the follow ng advantages: firstly, drying and

post condensati on can be made considerahlsy faster than in the prior art,

even, in 15 particular, for I ovv- nol ecul ar - wei ght fiber precursors. In
contrast to processes ower devic Wit h i denc of from
20 t0 30 houPfaseh@iy hmé’tf ea%ﬁ y‘?n‘?]gc’é%ﬁ-“*gi%‘tc%ﬁ‘étﬁ%a Pont gnhgn%r%gduced

to about 5 heatinoulse polytosdeayatai gleéﬂ.etthrmsgzhbuntdi pehloddd n@0 can

be achi eved t hout any, ne rg t device
for postcondgﬁi’éﬁ’i'tc i®on® #ﬂ?ggg%%g?ylet% e‘as‘tgg]'et %ﬁg%};i eat h (%'p%:l ﬁ‘éﬁr:'s ‘pl ug
flow of theapel laltsy waitch paodocil iggaldeviceherisf oparthpubyesaasrogs-
consequenge I L,:vi.Sscosity variations fromgrain 25 to grain. The

§ low ¥y #1

I nt ensi ve™ heati ng N the crossflow devi ce, allowing the noist pellets to
be heated to very high tenperatures within a few mnutes, and also in the

30 holding deyjc &@égg 'a%cppféﬁat e dterd Bir@h $LPPRFEIAF By ls@M@lablebring
about a surprisin y mar k | owering of _the oljgoner content Ié-gr t he

pol ycondensatf®mpefrging WSPPQFFOPHGBSM‘SMP GRA %fa%"se pPEceérore t he
product |eaveg t1|9§r€£8§§£§:0\#d1@‘élsﬁ:%r Sheteeeyenrafl pelyahide eedriatisng time

of several nont ol i oner 03|t of d coul d be observed on
the devi &8s, Paﬁtﬂ@‘ﬁolr?é? e"as%%s]tlﬁtf% is assumed 2 5 MAR
2004 - 17 that the fall |n oI | gomer content has taken pl ace via reaction

ith the pol yer ChaLc Tl SaLPELEr QLEnAIOL d3rah QRUBKLURELY OF REAYI i no

5 products w ol igoner particul ar
capr ol act am dirmm cd:rmmrt deivtilcetshe ansbr @pmmqumm ‘advi@t ages,

in particul ar, . g ggw%teﬂ PheClliehaldutdTi 4 g hAELEBl esilientdl NI NG

fume durlng 7%5¢e rppro ctiron the or mat i_on

15 time dlstrlbutlon for the pellets. In addition, the
thicknesses selected for the pellet 1layers in the
drying zone can be very much lower than in a
conventional tower dryer, since the distribution and
retention equipment incorporated is efficient in

20 achieving uniform gas distribution. As a result, the
pressure losses are substantially lower, thus giving a
lower required blower rating and finally lower energy

costs.

25 The flow of inert gas may moreover be varied within
wide boundaries, since, unlike in the fluidized-bed
device, the pellets are not transported by the inert
gas, but by gravity. The lower limit for the flow of
inert gas here depends on the thickness selected for

30 the layer of pellets, on the throughput of pellets, on
the specified parameters for the fall in moisture level

and the heating of the pellets.

Unlike in the known tower devices and fluidized-bed
35 devices, the upper limit for the flow of inert gas is
not given by the fluidization point of the pellets. The
design features, particularly the distribution and



10 of coatings on noldings during injection nolding, and of coatings on
rolls during filmproduction. Another opportunity afforded is that of5MAR 2004
i ncreasing throughput in the upstream extraction stage, since 15
perm ssi bl e contents of in particular caprolactam oligonmers are higher

t han for known processes, because the ggntent of these oligoners is

further reduced during the drying and postcondensation carried out
according to the invention. The fal the content of. 20 c rolac

ol i goners |srPﬁeP§éPW%ﬁﬂ¥%Rﬂﬁ¥§nrﬁqﬁP#%) ¢ h8meRRFaofi of qﬁc%%% ance
the di ffusi obe ¢ediskidciative &m&!ﬁﬂdﬁnﬂ|dﬂesndﬁttqmsoasgocnaseareltharkedly

| ower than those .t.he nmononers her ntage of the crossflow
devi ce when 5@ gﬁgddlﬁPFﬁoph8°&8$|8 lﬁF%%]the prior art is markedly
| ower ener gy costs Th|s may be |IIustrated in the foll owi ng exanpl e: 30

To dry & 4 le! PRI RGl ShF BEPTNAD abhl Hle IR 4BV Shnd £h2% DY

wei ght press oss rought ‘about 1'n a tower
device with a.ntélnalmeer malfSS4 X nargfen pald ethgadd dfraesiex 5im abbee the

gas entry, U8 ROl AbOpbrRfe OUhe Ol obrdtebBerdedify, tHEQuAY | he

pel l et bed, 1'S abou 730 requiring a rating of abolt oW 2
5 MAR 2004 18ndn p@ﬁtwae@enwél@@net@rybﬁg anafatath BE R&hiverdd hagh

crossfl ow deyipg %e‘ﬁ‘attl@l’ref Qe v@ianwh% padfu dithtofe il Sré@l@enégréaﬁe apea of 36
n to recelve t | ow, and a fl ow_of gut 50 000 kg/ h of. ert t he

pressure ¢os§m§EQQ¥QQEFE&?0§§etm9Hﬂ%PQﬁ et Fet Saqnd tﬁ?%ﬁ% rWBﬁg?on and

retention eqyhBRENthDEI N NELEbY phwsibhd Rdah. Ihe-mblemuarawemghtequl red
is then about g 0 kW and therefor. ene 09%%_ ar.e haIv 8 ari son
e

with the pr&dB&E | PTREUESMNRnt i St é‘r'ignveﬁ VSH art her
i [ lustrated Hakrewlysi Ngirydimgu ngwdanpoexanpaessafhendetauis bmommadee as

fol I ows: considerably faster than in the prior art, even, in
15 particular, for low-molecular-weight fiber precursors.
In contrast to processes in known tower devices, with
residence times of from 20 to 30 hours, the time for
drying and postcondensation can be reduced to about 5

to 12 hours. In this way, higher throughput of pellets

20 can be achieved without any need to enlarge the
diameter of the tower device for postcondensation. This
makes it easier to ensure that there is plug flow of

the pellets, and product quality therefore improves as

a consequence of lower viscosity variations from grain

25 to grain.

The intensive heating in the crossflow device, allowing
the moist pellets +to be heated to very high
temperatures within a few minutes, and also in the
30 holding device, which is operated at a high temperature
level,- bring about a surprisingly marked lowering of
the oligomer content in the polycondensate pellets.
This fall in content mainly takes place before the
product leaves the crossflow device. Since even after
35 an operating time of several months no oligomer
deposits of any kind could be observed on the devices,

pipelines or machinery of the system, it is assumed



15 Figure 1 shows a crossflow device of the invention, Figure 2 is a

di agram of an arrangenent of 3 <crossflow devices in series, 20 Figu ¢ Ri7804
a diagram of a systemfor drying and postcondensing pol ycondensate pellets
in the solid phase according to the infgntion, Figure 4a shows two
crossflow devices arranged in 25 paralftel, and Figure 4b shows three
crossfl ow devices arranged in parallel. The crossflow device 1 shown by

way of exanptieat ntha0 flald inhedigomeboiabriasyd: umas Rakenh pdaceedvBafor the

pellets in i L UPPSH foﬁ @Fg ééi?m@P gﬂéiﬁg 4 inits lower part, and al so
atera ur

with a feed on one ace and wth an exhaust 6 on the opposite
| at er al surface of the cuboid base unit 2, for the streamof 35 inert

gas. 2 5 MARZ004 eheddeofbl: afrbfad (AAUIGIbOLL @RI Gy AIPCBRby Disg OSST | ow
devices 1 in series, three devices being shown by way of exaqg%g.ién t he

cross- sedt i opeedwehyr Wit Bf pRE§icglarly; o8 &3 LHsNG )| GORt R e

di stribution,angd; §€1 &AL | OPaprEUNERERNt dineH 8 ¥bhedn€pnnosibl seewein Fig.
1, in the region of the feed 5 and, respectively, of the ex aus; 6 for

the stream oFOFFRFPORALNITHRCFEPFBARCE, o 2dVER ar erfdt RADeFC37%% 0 the
upper part ofithe fédséti6hosst| owlieinaeion! ouft helmeighfotreatiost ofossflow

10 devi ce under gravi and then fl.ow through . t.he other, . cr evi ces

arranged in E¥RtR kvgi%XEQCQHEégs Fﬁ% o Fﬁ@4ﬁﬁ§ﬁﬂ?ﬁfégxﬁg%oﬁ§§é%§¥$§ave t he

| ower pamt offt beatliagis comssbliiwgde\dwrirgg fhgeotibnt mblidimg,heapdl | et s.

The inert gas, in_particular er. d a | > preferably run in a
6hc?ﬁgle?%s PIBOEE dH?%LS fiiﬁ ggoﬁﬁc%§oﬂ.

circuit thro% W ~devices?arrang I n succession, wth
intermedi ate heaters arranged at suitable |locations within the gas

Another opportunity afforded is that of increasing
throughput in the upstream extraction stage, since
15 permissible contents of in particular caprolactam
oligomers are higher than for known processes, because
the content of these oligomers is further reduced
during the drying and postcondensation carried out
according to the invention. The fall in the content of
20 caprolactam oligomers is in fact rate-determining for
the extraction process, since the diffusion
coefficients and solubilities of the oligomers are

markedly lower than those of the monomers.

25 Another advantage of the crossflow device when compared
with the devices known from the prior art is markedly
lower energy costs. This may be illustrated in the

following example:

30 To dry a 7 t/h flow of pellets from an initial moisture
level of 12% by weight to about 0.2% by weight, the
pressuie loss brought about in a tower device with a
diameter of 4.2 m and a pellet bed of height 5 m above
the gas entry, using a flow of about 28 000 kg/h of

35 inert gas through the pellet bed, is about 300 mbar,
requiring a blower rating of about 400 kW.



circuit, and with excess steamrenoved fromthe circuit as required. 20
Fig. 3 i1s a diagramof a systemfor drying and post- condensing 75 MAR 2004
pol ycondensate pellets in the solid phase: the noist pellets enter the
upper part of a crossflow device 10 and are dried and heated in crossfl ow
by a 25 streamof inert gas, preferably sgiperheated steam The steam
energing fromthe crossflow dryer is, for exanple, subjected to dust
renoval by way of a cyc]on Z and, aft.er_ re t] i xghanger,
recircul at ed f’b ?ﬂ'ét5¥5£5f I%S‘\?/ &%ecé"j}:fdin%x%agsgg és%ga%%gc?ggg?gc%gr g%gd from
the inert gascros<filowadevicadensked. fFhecdnmplepekrl| widthhed Pass mi/.ntto a

t ower device 20 r SAE VAN to
the bottom ?%rg%%%t%?%%régn?gglgnaﬁgt a ggrﬁ]%g{es%l?gﬁ] on%%mnfitlt@oté)ceﬁﬁ.

Adj 0i ni ng t heabavier TeVIeR R9/hheo® iknert cars ng Wi RreFPULY kWSFe

desi gned as I vicge, I o] h ghy st i ilgig

devi ce 30%2 ?%@%oﬁw@gg It&%dé;rmﬁrcg%i_ 61?‘?%%‘11 twﬁg itgg {aol&i}%eﬁgg{tom and
are cool ed iandonetentiepreguipmAng bedREnmegedy abopdr S0 mRar- Jhe 5
Fig. 4ais agia@eam pheing cragaibew deui cenedr r ameed i2000kwa! | eind The
pellets are fed to_the uppér part, and discharged fromthe.|lower .part, of
each of the tWeeref®sedBedIvuntPSts. affe RabVerdoddy | 6AFBRGT ERE ﬁ&& a
joint feed 5 §& pRScELSeam Ohei B6htegBbondhedévité. gas 10 flows via

di stribution and retention equipnent 7 into the pellets and flows via

di stributi%n and retention equi pnent 8 out fromthe pellets. Each of the
substreans ofrhéeringaatéoer giitg ffumide peéllessraseddr dedosf f udina he
exhaust 6 and, then ﬁéeferabl iS conbined in a manner not illustrated.
Fig. 4b is a ﬁ?%ﬁ+% o?n?h?éém% 2511 ow devi ces arranged in parallel. The
streamof inert gas is divided anong three separate feeds 5 for each of

the 20 cuboi dppasgepiis SnSéRPhEEdaYl £H1 PGS, Simlarly,

15
Figure 1 shows a crossflow device of the
invention,
Figure 2 is a diagram of an arrangement of 3

crossflow devices in series,

20 Fi&ure 3 is a diagram of a system for drying and
postcondensing polycondensate pellets
in the solid phase according to the
invention,

Figure 4a shows two crossflow devices arranged in

25 parallel, and '

Figure 4b shows three crossflow devices arranged

in parallel.

The crossflow device 1 shown by way of example in
30 Fig. 1 has a cuboid base unit 2 with a feed 3 for the
pellets in its upper part and with an outlet ¢ in its
lower part,"and also with a feed 5 on one lateral
surface and with an exhaust 6 on the opposite lateral

surface of the cuboid base unit 2, for the stream of

35 inert gas.



the three exhausts 6 for the streamof inert gas are conbined to give a
single stream Exanples 25 The exanples were carried out in a crossf?beaR 2004
device as in Fig. 1 with the follow ng dinensions for the cuboid base
unit: width 250 nm height 500 nm and Slﬁ th 280 nm i.e. with a lateral
surface area of 0.125 n2 30 supplied™wirth“inert gas. The distribution and
retention equi pnent used conprised CONIDUR(r) fine-perforation plates from
Hei n, LehmanmigTre@nnisard Ededemarecbli kaGrafrangenfanie- pér f orass6ho8s5 pl ate

in the region_of thefee e 4 r nber 7
e TS PlsPigtRnd oHf Lekikle %%{%aﬁ%%‘éjﬁf gegﬁ?aﬁéfﬁ‘fﬁ ; §‘§§: 0h
mm Sscreen a eemam@leo 6mﬂnhannr0331§£6ﬂmd g am tF199 2 ahl t he
fine- perforaagoa WPl du e £60608 el N ochihaUS 4 meeqﬁusam of

inert gas (réererénce nu aving the dinensjons: plate
t hi cknessd Oeqalmntsc'/reénda;ﬁer‘fmféh gagnaf h@ndseWeéHSLﬁlf%-celraré% about

15% 10 The ‘Eﬂleunfeeioﬁh%ﬁuﬁﬁbd Pﬁé& i Ianao”.?é%%r 19, P, t e éhaenSI ons

| i sted above was 35 a wei ght of 650 kg/q ﬁed of pellets,
the content exhapst| & £am ehe %EEBF‘-@ Bés & et ‘Jﬂés s Bl %“Boﬁf 23 kg.
15 Extractedgeyl | &@&b&@nc@ylrﬁﬂm@weﬂ el tQ"fe BRetitof 3the ndsti anet er

about 2 nmm and vmth an average % rom.12 Q_14, ~and
with an initFEPSSkPst uAEVdS 'entf \é\gbrng h? 5ﬁ55§n ﬁrgs?g}% ive 20
vi scosi typ of gavde Wide€oairaRieys!|and ntheduc@]daw nthrotughs tdreosethew devi ce
oo aRoy e THRSERIGUIMRYI Y ATdeu MY SELSY, WA Nbdeh NeakaNBERT OM 25
the top to the bottom, and leave the lower part of the
last crossflow device at the outlet 4 for the pellets.
The inert gas, in particular superheated steam, 1is
15 preferably run in a circuit through the crossflow
devices arranged in succession, with intermediate
heaters arranged at suitable locations within the gas
circuit, and with excess steam removed from the circuit
as required.
20
Fig. 3 is a diagram of a system for drying and post-
condensing polycondensate pellets in the solid phase:
the moist pellets enter the upper part of a crossflow
device 10 and are dried and heated in crossflow by a
25 stream of inert gas, preferably superheated steam. The
steam emerging from the crossflow dryer 1is, for
example, subjected to dust removal by way of a cyclone
Z and, after reheating in a heat exchanger,
recirculated to the crossflow device 10. Excess steam

30 is discharged from the inert gas circuit and condensed.

The dried pellets then pass into a tower device 20 and
move through the same under gravity from the top to the
bottom, in countercurrent against a gentle stream of
35 nitrogen. Adjoining the tower device 20 there is a
cooling device 30, likewise designed as a crossflow
device. The pellets flow through the cooling device 30



corresponding to a residence time of fromb55 to 18 mnutes in the
crossfl ow device. A blower was used 25 to pass superheated steam at Rﬁemm
into the side of the <crossflow device via a bar-screen plate. The é&?eam
of gas energing fromthe other side was, passed through a cyclone,
subjected to dust renoval and, after 7T ating, fed back into the
crossfl ow device. Excess 30 steam was di scharged fromthe circuit and
condensed. Thedeograv by ghsomnther topatbotheabotiomednd tdrien adwled ange

from200 to 70 nB/h. .The S pre e o Ss he o] Vice was
from3 to 25 JeraF,ou&é:ﬁé.r?c#néerH:ona?ﬁé t%r%ﬁ’éﬁ‘% o?a%és.fﬁaﬁiﬂ%%‘%oﬁ/v lists

the 35 processimparaneters for the crossflow device and associ ated
analytical data. 2 5 MMAR 20041 N Na) cor-r- Nrntoamrn 30~ + 000n

rn orn 00or+N JJ ~y LC? ri NO
5 Fig. 4a is a diagram of two crossflow devices arranged

in parallel. The pellets are fed to the upper part, and
discharged from the lower part, of each of the two
cuboid base units 2. The two crossflow devices have a
joint feed 5 for the stream of inert gas. The inert gas
10 flows via distribution and retention equipment 7 into
the pellets and flows via distribution and retention
equipment 8 out from the pellets. Each of the
substreams of inert gas emerging from the pellets is
drawn off via +the exhaust 6 and then preferably

15 combined in a manner not illustrated.

Fig. 4b is a diagram of three crossflow devices
arranged in parallel. The stream of inert gas is
divided among three separate feeds 5 for each of the
20 cuboid base units 2 supplied with pellets. Similarly,
the three exhausts 6 for the stream of inert gas are

combined to give a single stream.

Examples

25
The examples were carried out in a crossflow device as
in Fig. 1 with the following dimensions for the cuboid
base unit: width 250 mm, height 500 mm and depth
280 mm, i.e. with a lateral surface area of 0.125 m’

30 supplied with inert gas.

The distribution and retention equipment used comprised
CONIDUR® fine-perforation plates from Hein, Lehmann
Trenn- und F&rdertechnik GmbH, the fine-perforation
35 plate in the region of the feed for the stream of inert
gas (reference number 7 in Fig. 2} having the

dimensions:
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plate thickness: 0.5 mm,
screen aperture: 0.6 mm, and
free surface area: about 14%,
and the fine-perforation plate in the region of the
5 exhaust for the stream of inert gas (reference number 8
in Fig. 2) having the dimensions:
plate thickness: 0.75 mm,
screen aperture: 0.8 mm, and
free surface area: about 15%.
10 The volume of the cuboid base unit corresponding to the
dimensions listed above was 35 1. With a weight of
650 kg/gm® for the bed of pellets, the content of
pellets in the cuboid base unit was therefore about
23 kg. '
15
Extracted cylindrical nylon-6 pellets of height about
3 mm and diameter about 2 mm and with an average grain
weight of from 12.5 to 14.5 mg and with an initial
moisture content of 13% by weight, and with a relative
20 viscosiﬁﬁ of 2.05, were continuously introduced into
this crossflow device from above. The throughput of
pellets was varied within the range from 25 to 75 kg/h,
corresponding to a residence time of from 55 to
18 minutes in the crossflow device. A blower was used
25 +to pass superheated steam at 180°C into the side of the
crossflow device via a bar-screen plate. The stream of
gas emerging from the other side was passed through a
cyclone, subjected to dust removal and, after
reheating, fed back into the crossflow device. Excess
30 steam was discharged from the circuit and condensed.
The amount of gas in circulation was varied within the
range from 200 to 70 m’/h. The gas pressure loss across
the crossflow device was from 3 to 25 mbar, depending
on the throughput of gas. Table 1 below lists the
35 process parameters for the crossflow device and

associated analytical data.
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LM2 5 MAR 2004 - 23 The pellets energing fromthe crossfl ow device were
then transferred to a tower device for postcondensation .
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The pellets emerging from the crossflow device were
then transferred to a tower device for postcondensation
at 178°C with a residence time of 6 hours. The tower
device was heated only by conserving heat, i.e. no

5 further energy was introduced from outside. For
postdrying, a small amount of fresh nitrogen, about
1 m’/h, was fed into the conical region of the tower
device. Finally, the pellets were fed to a second
crossflow device and cooled to 50°C within a period of

10 5 minutes, air being used as coolant gas.

After postcondensation 1in the tower device, the
relative viscosity was 2.47 and the residual moisture

content 0.01% by weight.



at 178C with a residence tine of 6 hours. The tower device was heated only
by conserving heat, i.e. no 5 further energy was introduced from out}sy meR 200
For postdrying, a snmall anmount of fresh nitrogen, about 1 nB/h, was fed
into the conical region of the tower device. Finally, the pellets were fed
to a second crossflow device and ceo?edto 50C within a period of 10 5

m nutes, air being used as cool ant gas. After postcondensation in the tower
device, the relative viscosity was 2.47 and the residual noisture content
0.01% by weight. 2 5 MAR 2004 - 24 W claim 1. A continuous process for
dryi ng and postcondensi ng polycondensate pellets in the solid phase, by a.
in one or nore devices, drying the polycondensate pellets and heating the
same at between' a mninmumtenperature of 105-120C and a maxi num
tenperature 2@g.bghgqwytheir softening point, b. then treating the same in a
hol di ng device, and <c. then cooling the sane in a cooling device, which
conprises selecting at |least as the device(s) in stage a an apparatus (1)
having a cuboid base unit (2) with a feed (3) for the polycondensate
pellets inits upper part and an outlet (4) inits |lower part, wth a feed
(5) on one lateral surface and with an exhaust (6) on the opposite
lateral surfate of At hentibaichsbaneauid f4¢2)diping hendt peamcohdenainggas,

and also with dlstrlbutl ret tlon .eq 7 nhe regi on
of the feed (5) an§? lyg g@ﬁf@%ﬁy, %g lne%h%ﬂ%@ 6g)pPoF he st ream of

inert gas, where eachnof tdrese p®ecesm0@E equieprisres ext eddgingssentical | y
over the entire verti P@lly% %%n%%%te' g&l?lﬂ_ftg hsn&unela@l%secw 5afd) aand

using as holding device’in stage ower yer with_ i'nactive,  tower.
between a mlnlmum temperature of 105-120°C and

a maximum temperature 2°C below their softening

point,
b; then treating the same in a holding device, and
c. then cooling the same in a cooling device,
which comprises selecting at least as the
device(s) 1in stage a an apparatus (1) having a
cuboid base unit (2) with a feed (3) for the
polycondensate pellets in its upper part and an
outlet (4) in its lower part, with a feed (5) on
one lateral surface and with an exhaust (6) on the
opposite lateral surface of the cuboid base unit
(2) for the stream of inert gas, and also with
distribution and retention equipment (7, 8) in the
region of the feed (5) and, respectively, of the
exhaust (6) for the stream of inert gas, where
each of these pieces. of equipment extends
essentially over the entire vertical cross section
of the cuboid base unit (2} and using as holding
device in stage b a tower dryer with inactive

tower.

2. A process as claimed in claim 1, wherein as
cooling device in stage ¢ an apparatus (l) is used
with a cuboid base unit (2) with a feed (3) for



2. A process as clained in claim1l, wherein as cooling device in stage c
an apparatus (1) is used wth a cuboid base unit (2) with a feed (35 ¥R 200
25 MAR 2004 - 25 the polycondensate pellets in its upper part and an
outlet (4) inits lower part, with a feed (5 on one |lateral surface and
with an exhaust (6) on the opposite d%ateral surface of the cuboid base
unit (2) for the streamof inert gas, and also wth distribution and
retention equipnent (7, 8 in the region of the feed (5) and,
respectively, oftthtePSlyEesdenspteorPehe st r 43midsS | HRPEL g&R LTt wABFe each
of these pieces of,eguipaent oxtendstsegsentd gdnt oveithha efddd e (gerti cal
cross section of the cuhoid bgse unit (2). 3..A systemfor_ dryjing and

post condensi ng p%q‘yEBﬁdg%gtréﬁpeﬁ“}rg’iascq rg?%ewéeili Do &S B a}/éBrf))Bess as
clained in clai mdnher chposiiitte alateaal snefappavdt ushd 1cubictit abeskoi d
base unit (2) with .a feed (3) faor th | ycond e | e j n_i upper
part and an outl ef"t%) (lezﬁ i%gkl ot\%/eer Bg%n?,gm vﬁ{h?ga?gedﬁfg E)aﬁldongll%gteral
surface and with aithexhiarstiqB)icn &he oEpesitien ageripneykf ack of )t he
gas, cuboid base. unit ( t re i Eh 27 } iht,h

di stribution and %%It é:trr\lte"l cz)gne JE(:)]6ur|1 p?rgnt%the ?f,EB i(g"tr\aen%'eg?%ﬁ?%#ﬁ?ﬁ‘gl éed (5)
and, respectivel 9f dhea hexkxhatist(5)6)t30r thRe 53 8F iRt §as, where
each of these pieggs -of L4 PEBNth&d epdecessent | aldud paeert t BRteftsr e
vertical cross section of the cuboid base uni teaéq% for dr ing and
heating the pol ycendgRtagélgePrets HiSe®With ¥ i g Uevi TECESRect ed
thereto, and al soo¢i the aue6@ki Bgsdevnce. (4) .A systemas clained in claim
3, wherein the cooling device is an apparatus (1) with a cuboid base unit
(2) with a feed (3) for the polycondensate pellets in its upper part and
an 3. A system for drying and postcondensing

polycondensate pellets in the solid phase by a
process as claimed in claim 1 or 2, with at least
one apparatus (1} with a cuboid base unit (2) with
a feed (3) for the polycondensate pellets in its
upper part and an outlet (4) in its lower part,
with a feed (5} on one lateral surface and with an
exhaust (6) on the opposite lateral surface of the

Q

cuboid base unit (2} for the stream of inert gas,
and also with distribution and retention equipment
(7, 8) in the region of the feed (3) and,
respectively, of the exhaust (6) for the stream of
inert gas, where each of these pieces of equipment
extends essentially over the entire vertical cross
section of the cuboid base unit (2), for drying
and heating the polycondensate pellets used, with
a holding device connected thereto, and also with
a cooling device. ‘
4. A- system as claimed in claim 3, wherein the
cooling device is an apparatus (1) with a cuboid
base unit (2) with a feed (3) for the
polycondensate pellets in its upper part and an

outlet (4) in its lower part, with a feed (5) on



outlet (4) inits lower part, with a feed (5) on 25 MAR 2004 - 26 one

| ateral surface and wth an exhaust (6) on the opposite |ateral S“Fg?ﬂﬁR?ﬂcﬂﬂ
t he cuboid base unit (2) for the streamof inert gas, and also wit
distribution and retention equipnent (7, 8) in the region of the feed (5)
and, respectively, of the exhaust (-6pé6fer the stream of inert gas, where
each of these pieces of equi pnent extends essentially over the entire
vertical cross section of the cuboid base unit (2). 5. A systemas clai ned
inclaim3 or 4, ®herdiatarml wHordier dedi¢éthsan eshensdryé) wirt htknenactl ve

tower. 6. The usecp ots.*la:eSY%@Qkélﬁ %'u%‘f@%% '@fa'&}ﬁeo%&hd chabms F{p 5 or

of the process as cI ai rred claim1l1 to 2, for drying and postcon enS| ng
pol ycondensat e pel{Zdt stofn tﬁéﬁt FEGFER ﬁbﬁ yesest @BF| e@iCorapapyani e

pel lets, partlCU|@hbﬁrﬂ%ﬁﬁﬁﬁﬁﬁﬁdﬁVW%ﬁﬁh@h@ﬁ|é@ﬁ§pment (7, 8) in the
region of the feed (5) and, respectively, of the
exhaust (6) for the stream of inert gas, where
each of these pieces of egquipment extends
essentially over the entire vertical cross section
of the cuboid base unit (2).

5. A system as claimed in claim 3 or 4, wherein the
holding device 1is a tower dryer with inactive

tower.

6. The use of the system as claimed in any one of
claims 3 to 5, or of the process as claimed in
claim 1 to 2, for drying and postcondensing

.polycondensate pellets, in particular polyester
pellets or polyamide pellets, particularly
preferably nylon-6 pellets.



