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The invention relates to an apparatus for drying and

heat-treating pellets with a stream of inert 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



cooling bel ow the dew point, of noisture. It is passed back into the tower
dryer after heating and, if 5 desired, after renoval of traces of oxygen.
The location at which the inert gas is fed into the tower dryer is
primarily a function of the dianmeter of the tower: specifically, the bed
hei-ght above the gas entry has to be supficient to ensure sufficiently
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precondition for very uniform drying of the pellets,
15 and this in turn is important for very low variation in
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.



Anot her di sadvantage of carrying out drying and annealing in a single
device, for exanple a tower dryer such as that described in DE-A 2 530
304, is low flexibility in relation to changes in throughput or 5
residence tinme, and also in relation to the preparation of products with
di fferent nolar mass and/or under diffegent annealing conditions. DE-A 4
326 105 therefore proposes a device for 10 preheating and drying upstream

of .the tower dryer, thys decoupling the drying, process and the annealing
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these having an effervescent fluidized bed and the
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
inflow plate, frequently a perforated plate, a bar
screen or a specifically designed plate, where the hot
20 drying éés passes through the product from the bottom
to the top. The gas velocity set here is such that the
product 1is 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 sgide, 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.



A further disadvantage of fluidized-bed devices is that the product
residence time distribution is broader than in the tower dryer, due to
wel | -devel oped fluidization. As a result, the noisture content of the
product is 5 non-uniformat the exit fromthe fluidized-bed device, and
therefore at the entrance to the downstréam hol ding device. The

sol i d- phase condensation in the holding device for further increasing the
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formation of dust.

It is an object of the present invention, in contrast,
to provide 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. 1In
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



retention equipnment in the region of the feed and, respectively, of the
exhaust for the streamof inert gas, where each of these extends
essentially over the entire vertical cross section of the cuboid base
unit. 5 W have found that the process object of the invention is achieved
by means of a process for drying polycofhdensate pellets in the solid
phase, by a. in one or nore devices, drying t he pol ycondensate 10 pellets
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terephthalic acid 2z bdfovlagidiad sdaatitmplgsims d,
b. then treating the same in a holding device, and
c. 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
gsize 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



5-sul f oi sophthalic acid, adipic acid, hexanethyl enedi am ne and _
caprolactam |5 Preferred polyesters are polyal kyl ene terephthalates, in
particul ar pol yethylene terephthalate (PETP) and pol ybutyl ene
terephthalate (PBTP). In one preferred epbodi nent, the pol ycondensates used
10 conprise fillers, reinforcing agents and conventional additives and
processing agents, the amounts generally being fromO0.1 to 90% by weight,
preferably fregnemhthalizgoppgdweandit dfd gesired) arisoghtdmld® t aci8% by
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15
The polycondensates used may 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 1low-

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 nitrogen 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,



I's discharged (partial discharge). If nitrogen is used, the entire stream
of inert gas is run through a 5 condensation cooler or a scrubbing col um,
so that it is cooled and any water present condensed out. The appar atus
has a cuboid base unit, the shape of which is determ ned by the |ateral
surface subjected to 10 the streamof inert gas and by the width of the
appar at us neasured perpendicular to this lateral surface. The width, in
conblnatlon\Mér1the flow of _inert gas, has a direct effect on the
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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 1level 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 polyamide
pellets, is generally from an initial moisture level of



about 2000 to 100 000 NmB/h, and at a device width, 5 limted by the energy
costs whi,ch have to be net, of fromO0.1to 1 m preferably fromO0.2 to 0.6
m particularly preferably from0.2 to 0.4 m the dinensions for that
| ateral surface of the cuboid base wunit in contact with inert gas are from
1 to 50 n2, 10 preferably from1l to 30-n®.-Hi gher throughput of pellets
result in correspondingly larger ambunts of inert gas and al so, where
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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
lowering 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 is 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,



fromabout 2 to 8 kg of steam per kg of pellets, preferably from about 4
to 6 kg of steam per kg of pellets. Lower throughputs of steamlead to
steam tenperatures bel ow 100C in the product-entry region. 10 This causes
wat er to condense on the product and is _undesirable. The distribution and
retenti on equi pnment in the region of th® feed and exhaust for the stream
of inert gas 15 serves for uniformgas distribution, and also for
retention of tdwpaudivetly, B8 hmof(dthesethbreaghpot of£quopooOt NRXLEeNds
essentially query the entire vertical cross section of the cuboid base
unit, and th% a?r preferably vertical plates penetrated by passages. The
20 vertical, plates penetrated by passages are preferably perforated

sheets or baryigy CfliSer H&@téﬁiyséﬁaﬁa.@@ %EedcoﬁsDLﬂrAdxFéﬁ'ﬁ?g@éG%r EBi:O”

sheets or RINMA(r) or COR] ar screens from He renn-
FSrder t ecAni ICOstmAEE eﬂ#é%% othenhdlawst pEpuinest aEGSrétSenpseﬂléz

eﬂw prrﬁnt I N fidtwn ra@bwu ofgftﬂe fate;qa;f@,rfot Beeai! ofk dl 6%” gmﬁtgésuch

t hat the pressur r om.about t r and thus edlLy over

10% of the egsfsq.ﬁﬁg’iyosirf’ﬂr it fi e bgdin | B&Eam TREr s&bn8t pi ece

of distribut |p33r11atrb.r etlerdron thwugiipoits ablfangeéaﬂlo Leatlhetoegsteanf the

exhaust for S e e eS| ned f vver
tt@ %quecg be{nB 190%c t % r%zfc?_lcﬂlcq: rg:ur.l'eyr eﬁgﬂlgg

pressure Iosses mechani ca re ere
prevent p8l | &thsi r@ﬁuéeéamafgﬂr tOCtmrtdmr%p pehl dthe gprpdudt mamsi ohs of
from about 2 fexiPapide pl ates 35 sel ected are those perforated by
passages of dinmensions fromO0.5to 1 mm while finer pellets
correspondingly - 10 require the use of plates perforated by snaller

passages. |n mnie ﬁ@&ﬁwlﬂdl&irb@ﬂd meatenthénf leiiipinenteriln Jatse | Begbofiet to

reduce fromtf}e I:l?g tf% cpear?gt aus%r %or the stream of inert gas
15 serves for uniform gas distribution, and also for
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

20 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 Férdertechnik
GmbH. The design of the distribution and retention

25 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 equipment, arranged

30 in the region of the exhaust for the stream of inert
gas, may have been designed for lower pressure losses;
only minimal mechanical strength is required here, to
prevent pellets from escaping. At customary pellet
grain dimensions of from about 2 to 3 mm, the plates

35 selected are those perforated by passages of dimensions
from 0.5 to 1 mm, while finer pellets correspondingly



vertical cross-section of the cuboid base unit. The reduction here in the
flow of ibnert gas may be either continuous or else preferably

di sconti nuous. The reduction in the flow of inert gas fromthe top to the
10 bottom reduces the anpbunt of inert gas required for an identical drying
task, with a corresponding inprovenent jign_cost-effectiveness. The

follow ng exanple illustrates this: based on a throughput of 4000 kg/h of
peIIets and a Iovverrngl_er(l)f t he noi stur content fromit 15 to 0.2% by wei ght
at "a dryi ng &S ur'e*of 438C, &ndP aked h BY osmakleBnd with

a surface argmssfagesd n2 to receive the stream a constant streamof 25
000 NnB/h of inert gas is required. The sane drying task can al so be
achieved with three substreans of 20 inert gas, reducing over the height of
t he apparat ustn forRen pnefenpedoemh@dliwmm tpeciiowablfy imefritr syas si.rbstream

of 10 8005NTe Otol NEEAuERS firdol NE /ptgép ©R0! PRe W At oy EloQBit Vet

nm sec, a second substream of 4000 I nert gas 1n the centraT’ regr on
with a 25 velVs&tifads eressnpeetionndrh ttmer decubeidr dafef uniée0 a8/ h of

inert gas inndimdtiery He Oﬂnothtehefloa\pn@f atﬂérw bhsam&sl sd t ¥ihe- S8
m sec. The totaI Jlow of gas regr r ed itus be reducéd from 25 000 to

18 400 NnB/ h CORTETOUR t o sBEe 3@2 ¥bo Gt SERAL 103MUS -anof Her
preferred ent@dium:n.to,n tJh'E tﬂte eﬂlmof of nénertggasi £rioad then RLhtcatke Vi a

di stribugpon L ateral  sur.fac f_two or
nor e cub%r d bg’ncse uni arrange p%ré?l B%rané’aé"xI‘lrau%utlergh’Cia ]ﬁ Peath 35
case via di stidemtdicad ahtvm émslbn witth preporrespohding pposrovenenter al
surface in eggh Ca%%stﬂé‘ff@%g.atkrtaﬁ% 521 aNGREENT eb1 Bbyifgs! !URafiy P&'d base

units makes it - 11 possib i vid estreamo |l ets a the
units and t hddlugtEadese thig: ¢ edieﬁfgrﬁ drhroughput of 4000 kg/h

pellets and a 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
25 000 Nm’/h of inert gas is required. The same drying
task can also be achieved with three substreams of
20 inert gas, 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



apparatus is conpact. The streamof inert gas is divided anong the cuboid
base units suypplied with 5 pellets, then brought together again after
passi ng through the beds of pellets, and then passed through the joint
dust-renoval system for exanple using a cyclone, by way of a blower and a
heater. 10 The invention also provides gjcantinuous process for drying

pol ycondensate pellets in the solid phase, by a. in one or nore devices,

dryi ng the pql ycandensate el lets . and heating {he ne at between a

mi A num  t emBSEARE o£°10‘?’:f‘1’2‘%% asﬁE?Pﬂun‘P%e b eamPBIR BRI ow

t heir softeniungtmoi mind bthilsentbr eahbnget hehaanethe adésighngoflevike, and
c. then cooli a I n I ng Vi d el ectipg an_ appar at us
of the inventr ﬁ%ggfglgggt cgggg%%'degﬂge(gﬁrF%Hstgge é?eﬁg AtRr tHheir
prepar at i on, Paideshdamoagesthed cpheidcubasey poiyani seppbhednseits still
conpri se 5regedUadiesTONYIRNS: b2BdqRiESO an i i The
content of r%%%guaﬁ'nnnoners andgg% oFFEgﬁgég iggggﬁernggkbg$%§§gﬁg but
can in indi vitdFQudhc ke bedsuink arel ek, hiapskr thear Hassiesy | Yhrergh
hydrol ytic mihe pgbyferi dastofemdbgl € St S Rfr f eqBmplet Oud2igare
general ly encouqﬁered Si nce %he 25|dual nmononmers and ol i gonmerS cause
probl ens in (HE 88fnsCre¥AY30 sﬁaé OVEF BPGc@sBEAGeTicn particul ar through
formati on of deposits and coatings on the devices used, the residual
nononer sq @nd il g e _tq.b , o U extraction

parti cul }’ﬁl y@f_c%ﬁ%é?%%r{r 3%30 é%g‘glﬁ;é%n?w ?‘Eﬂv\l/a%{%&ys Tﬁgoﬁglslset%or
downst r eam ofryHag3podycoadensate: pgdlets thetbeoselidi phaaad by the case
of - nylon-6 Relletin Gaeral | HohaV@ediaLE" i ei S8 LR ordedate® DY

wei ght, in particulﬁr from1l2 to 14@6b€ - .
pellets and heating the same at between a minimum

temperature of 105-120°C and a maximum temperature
15 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, and
selecting an apparatus of the invention, at least
as the device(s) in stage a.
20
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



wei ght. To avoid any hydrol ytic degradation during the processing
downstream the noi st polycondensate pellets have to be thoroughly dried,
desirabl e noisture contents being not nore than about 0.1% by weight. 5 It
has been found that noist polycondensate pellets can be dried in the solid
phase wth a streamof inert gas in anigpparatus of the invention, the
pellets and the inert gas being conducted in crosstOM/ The noi st 10

pol.ycondensa | et h r eat meen m ni num
t enperature o 1%81!3: 2’%’6 ‘Elggilcg glr"rg % f’?\oﬁgﬁﬁg % Jf’l’{éq r&l%ftenl ng
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nore than a epRar o n
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devel oped interl ocked surface softenln ol nt
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crystalligity, and also on the nature and anount of additives. In the case

of nylon-6 t 0 softeni int is genera at ,or above out 190-195C
The aboveman&?‘oﬁ’@(? ?"fleln iws“{]’tﬂ% %J' CRIMIRRRAL S P gﬁ? 3R e
setting of the rdsiedenioe theresobidt prapel wdkth ian sitireant aﬁfimtdegase of
the inventi r I ellets can 5fr

initial nnlsgﬁréﬁf %§§§P$L§?o§¥l%'e ﬁ? tlon ﬁ% g a nélslﬁfe %%ntent
of about 196BW3W¢IQHQSInb§1n9r099ﬂﬁ0ﬂﬁddVI¢B oCrohefIQVentha imokdbut 30
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crossflow deyices 35..in series i,nt er j at heatlng of _the stream of
i nert gas, *El rﬁﬁfo?ﬁ'?fd"thoafV‘\%th o‘ir;’g’f cﬁe temperature

at whlch more than 2% of all the partlcles have
15 agglomerated, 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 1in series with intermediate heating of the stream of
inert gas, thus improving the distribution of inert gas



- 13 and inproving the uniformty of the heating and drying of the

pel l ets. .,The extensively dried, heated pellets then pass into a 5 holding
devi ce, where solid-phase condensation brings about a further increase in
nol ar mass and the pellets are post-dried, in the case of nylon-6
particularly to a residual noi sture Ievd “bel ow 0. 06% by wei ght. 10 The
hol di ng devi ce used nmay advant ageously conprise a tower dryer through
whi.ch the;xﬂ@mmnﬂmpsavsnglehe unidetrmdrtgvidfy . théarheatingsaddndeytinges can
be -set via tgF é/eé fie,1‘1—p§||ets in the tower, and thus products can be
prepared with d| r ecul ar weights at a 15 high tenperature |evel
In the tower dryer it is expedient to exclude atnnspheric oxygen by

running a genjje éiﬁ@ﬂ%ﬁélgrﬁﬂe ni &I@QQ%&HEJ%E %QJ% ey, a8 ifto a

countercurrent to | ycon énsate ver besi es t S nethod of
operatlon\Mthp¥¢kﬂglgevﬂﬁém1¥%§%% spdddrphaggnegondensatiqm b¥Hipdg gentle

stream of ni t4een., aIEukﬁhBQSihQE@aB@ uﬁemﬁkﬂrlﬂh$@°&ﬂd2§hé5pénléﬁblve
tower, with addition ul ation of ine

| .cir
boss bl o 61 t e tBSPERAELEfe. Thorhegcass i TELon 6, bashLERLaBY cEdand
tower devi ceawrédidueel ansldiaure clewd s bdloweIEE®e bhaseigseparately. 30
This version of the process with an active tower dryer is particularly of
interest for increasing the capacity of existing tower dryers by using an
addi ti ondl0, Thst heddingosistise duged. m3§ -advantRgely teokpPoise he

crosstl ow df yebuass digfled 0 tHnoddl WHAIdIP! e OPcAYdoidenBlatd! Fadisg | evel
0
under gravity. Various residence times can be set via

the level of pellets in the tower, and thus products
can be prepared with different molecular weights at a
15 high temperature level.

In the tower dryer it 1is expedient to exclude

atmospheric oxygen by running a gentle stream of fresh

nitrogen 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 particularly of interest for increasing the capacity
of existing tower dryers by using an additional,
upstream crossflow dryer.

35



a noisture |evel of 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 below 0.06% by weight. 10 The di nensi oni ng of
the crossflow dryer for a drying task of this type nmay be illustrated by
the follow ng exanple: Taking a towerL qgyer with a throughput of 4000 kg/h
of 15 pellets and with an initial noisture |level of 12% by weight for the

pel.lets, and with final nojsture | eve of . 0. 06% by wei ght, _arranging a
crdsstOM/drfgk ﬁﬁlﬁrﬁiﬁh thR rERss *ﬂ?t¢ﬁ¥ﬁ5hb%tt?ﬁ?dﬁ%hd¥$et£gmer
dryer to 800pedd/etst dirdmheasairitbali abisndréi Nekve20 ofoigdalte 12vets. The
crossfl ow dryermotlesrt%%asle%ﬁvf (yfhfalb%futoﬁ m a surface area of 5 n2 to

an T

recei ve the1ﬁ(wm a volume ow o 1 000 Nn8/h of steam at a steam
entry tenperature of 180C. The noisture level of the pellets is |owered

H i i 0 i d t
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pellets |leaving the ho (groc Ss _stage C) in a
cool i ng devi d®* 3Jddkedcot® nfheo cKeSPALEMt | BRYQTer o5BeFBwW #8vi BReRs 30

used for thi Fyrtheesedriifgt egpermbiseund tdvntdiia/coedensabeops! | Bys here
s generally | qwered to 38—60C, preferably 40-50C. The cooling gas used

may be any dﬁ?‘ *‘gas m xture usual for this purpose, in particular
nitrogen or air, preferably air. 35 The invention also provides a system

f dryi ' | | [ h lid - 15
phase i L1 attieoiaphaRaeanEngl ol YiCTUEB3RETob ik oFohod 1 HEYEna
pol ycondensatt@skelafet thigedywe: may ho diihdustcated bonrdwe efiolhewing,

particul arly ggahpes; dryer,

Taking a tower dryer with a throughput of 4000 kg/h of
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 also with a cooling device, in particular a cross- 5 flow device. The
process and the systemare particularly suitable for drying and

post condensi ng pol ycondensate pellets, in particular polyester pellets or
pol yam de pellets, 10 particularly preferably nylon-6 pellets. The
crossfl ow devi ce conbi nes the advant agegsof the known tower devices and
fluidi zed-bed devices: for exanple, as with the tower there is a narrow

resi dence 15 ti di.stribution for the pellets. .In.additio t he

t hi'cknesses spe}}aérgget et %Thoraqi hjee%sei'rl%?elcé§£?§£f Wtﬂ%‘”"d?y#ﬂﬁ §B¥én8aﬁn3e very
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costs. 255TherfidwpwMeifiddlert gas may noreover be varied within w de
boundaries, since, unlike in the fluidized-bed device, the pellets are not
transported by the inert gas, but by gravity. The lower limt for the flow
of inert gasHeerprdegesdamh the tdysteresareelpotteibdldri3p stiethbyar of

Il ets, t t t. of | n__the eci fied  para ers for the
Pal 1 T ot st REPEAEPHnd’ pBELEEhARa8Eng, o RRRHqAMILAR! BAELEER, Of (00
tower devi cestmanpatticdlardpodyes3erdepéllatst o yppkyamide t pedlethe flow

foi t ' ' I i) ' [ f th [lets. Th
of inertjgas rﬂea;ﬂ@ulgiﬂ?;‘gi?éfél%ﬂlaf??lﬁﬁﬁao%eqq g Of the pellets. The

design featu partic y the ributidn and - 16 retention
equi pnent, enable the anount of inert gas to be raised above the anpbunt of

i nert gas assd atedsWrtBw tdevidei FoaMilnds PehBl Sdvdheaqsd | @ffS. the The
decoupl i ng OHUE%%J”%&%E% p%%k&%%%en%%%lO%iuﬁggzgggbed devices: for
example, as with the tower there is a narrow residence
15 time distribution 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



I ntensi ve mass transfer and heat transfer in the crossflow device permt
the two process steps, drying and postcondensation, to be operated at a
very high tenperature level. The fact that the residence tinme for 10 the
pellets in the holding device can be varied neans that this is also
possi bl e wi th | ow nol ecul ar - wei ght beeg precursors, with the follow ng
advant ages: firstly drying and postcon ensation can be nmade considerably
faster than in. th r|or even, articular, for

| ov mol ecul arrSk& Rﬂee“tﬁ!rs%ﬁ‘ e I Fﬁﬁoﬁ{“?‘a‘gf: OF prttds <328 i Foknown
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dryi ng and pq:sr%lt C%'h Qﬁ-az t(l% Q’ll?‘%z(? eég eq_l%l%%ut 5 to 12 hours. In this
u can

way, higher thro i€ved without any need to
enl arge the dianeter of the tovver device for postcondensation. This nakes
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quality theref ore i nproves” as equence l'ower viscosity variations

fromgrain J9tensdve nmagfke tHanffer mndi Mmpath twearsfref | By dkbece,
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ol i goner contwmpermﬂmte Aawedandihes i tpet it sthe T:hes:.dathée | timenfent
mai nly t%es @ elhh‘%hep o‘i‘éﬁ g e NEafir 93T Oﬂe&“’ §8ng Si NCE
AN era |§%
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system it i|%ide3UMedracdssotdl HAkH al{nén q‘dl‘l@?ﬁr 0“58@% éaken
place via reaction Wth the polyner chain. This ere ore S
opportuni ty dEstdvirdi MFying and postcondensatlon can made

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



5 products with particularly | ow oligoner content, and in particul ar

caprol actamdi ner content, with the corresponding perfornmance advantages,
in particular wth reduction or elimnation of the formation of spinning
fume during fiber production, of the forgation 10 of coatings on nol di ngs
durtng injection nolding, and of coafiﬁ&s‘on roll's during film production.
Anot her opportunity afforded is that of increasing throughput in the

upst r eam ext thetti drhest fgk] shned igomesr emsidnite haat dakenofpliavepaviacul ar

caprol actam ,QLIQQREr $i3he thled g&?EQangggnknomn processes, because the
content of these ol'igomers Is further reducéd during the drying and

post condensation carried out according to the invention. The fall in the

content of 2@nGapr ghasksbial | 4e¥BL-asi Sahn B@gbrﬁaﬁftyetsfmﬁfae_iagﬁg the
extraction process, since the diffusion_coefficients and solubilities of
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in the 1ol | SRERGSBORRITE.  RECFEAApos 7 A0URI IR | AT FraMSh

initial noiswitd redakctdbnl2erbyelenghationabofit ©hé% bygrmetiybn, ofie
pressure | os uty.d t ' ] ' 4.2 m and
a pellet bedgg?h}i}glgg}lt mtdéibfg'\}%_ 1§t]'ihvl%'rr g‘gyde&n%%l/mgrpu's?onfgd% I%‘\?vfné%']é out 28
000 kg/ h1®f 2F ieratings eRr Aedidings pduring banjersigbomolsimavhapnd
requiring a RfowdatialgsN@nOiroalaUdutdAgkWiim p8oduetientrast, the sane
drying task can be achieved in a crossflow device with, for exanple, a
width of 0.3 m a surface area of 36 n2 to receive the flow, and a fl ow of

about 50 000 Ak@thed! obppoirtaaityt hafgoededr eikosghatarosi ninéeeassng he bed
of pellets a%%r%%%h%h%trEQUtk a 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
pressure 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.



and retention equi pnent being nerely about 60 nbar. The blower rating
required js then about 200 kW and therefore energy costs are halved in
conpari son with the process in the conventional device. 10 The invention
is further illustrated bel ow using draw ngs and exanples. The details
shown are as follows: 15 Figure 1 shows Bg cxtossfl ow device of the

I nvention, Figure 2 is a diagramof an arrangenent of 3 crossflow devices
in series, 20;Fi S | Y, y
postconden3|nggpgpﬁgggagﬁs P% %g%gétsy4§§5§§§ﬂn%gm géaégﬂégggﬁdﬁﬁgato t he
i nvention, Figueas hOEhdﬁElGﬁoWétbssfpﬁmeuempéés ar Widghd ofn 0 .35mam@al | el |

and Figure 4bsﬁ99¥.\§et5f88 6f0§§f1hb‘%djer\éc“é?®@r€1ﬁan%%w,' AR 1¢w oEne
crossfl ow devi ce $m609 %ggﬁ %ﬁexa nple in 30 Fig. 1 has a cuboi d base
h [

unit 2 with aalP@é*a 35 s 105k s Iiber tﬂ‘cﬂ't RHERFSMEE dPSSut | et 4
inits | @werapisingandrabso tivel berl f@ﬂdpélDétgnﬁnHaR:hémduﬂiﬂlfbﬁiﬂo@nd with

for the st r oy 2e8RERSH, SquibReftobaing® RexBey, shofit ae poasy e

arrangenent oblowessfratindevireguitedn seri ¢hent habeudevi2®ds kilgi ngnshown by
g

way of exanplfe r%?of@eeﬁ{ Sggét%nretenﬁlon OEJF'gom ?f%sohzv@k%ﬁlch

possible to see the d strl I on an
cannot be seekhenpyrpgess, lnnth?h@oﬁﬁgmbhoﬂﬁlt@%vi@%d 5 and respectivel y,
of the 19

The invention is further illustrated below using
drawings and examples.

The details shown are as follows:

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 Fiéure 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 4 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.



exhaust 6 for the streamof inert gas. The pellets are fed (reference
nunber 3).to the upper part of the first crossflow device, flow through
the first crossflow 10 device under gravity and then flow through the other
crossflow devices arranged in series, ipgeach case from the top to the
bottom and | eave the | ower part of the Iast crossfl ow device at the
outlet 4 for the pellets. The inert gas, in particul ar superheated steam
is 15 preferé'B-Igy Runifn & diggram t Rfoudh twmtompfdevr@%%fh@ﬁ’anged

i n 'successi odevdidels 1Nt ehMediraks, RAARS SdevideWedehgS dinbal by Ofayi ons
within the gas CII‘C t Iglng'd}eath excess steamrenoved fr the CIl‘CUIt as

requi red. 20 frASSr gt R b ARy hFidst? 1t
condensi ng desycaimiBrp@sﬂmhél’ebssea tthe &i]lsti'lphﬂﬂmn drie reteftpenhl ets

ent er the5upg§hé_%§{e§ltof7 aaﬁaoner l?"%hdg}!mﬁ 1%0 ggl%&ée%ﬁrl d and heated in

crossflow by stream o gas, pre 'eati The
st eam ener gi Hpef r bRYLGR (Qfosﬂ;hleow‘-eh!q!eﬁ i endiorrewml\eellsubpéct'emet o dust

renoval by Wakh@usd @ tSNechd SPfeam! ber a | ﬁ@fi € capdlger,
recirculated to tﬁe crossfl ow dew%gﬁl B? lhgggstgls?t%gar#% 1 S desch%ed from

the inert gafed AcGferengec ubeted) te e dppay IRALE (PlerthrsEirs€o a
tower devi ceczosafdowrovevikequglilbhe ﬁﬁﬂ‘BuéHde{:hSFaﬂié’tfr@f@ééﬂﬁlé\@p to

t he bot em i n.countercurrent ai ns genzﬂ e stream of 3?1 nitr

Adj oi ni ng hEeVARS: W rcegfﬁvtl% r & gh Bodiliory HRyPREn3&he ¢

desi gned as arossfibmuevdmscarrﬁrgepbIﬂret&ﬂ:]e:ﬁ/y tilr caegth td‘mse:ofntdmﬂg _
devi co 30+ e b, WA dI' AL WOLEQH, | BRg' 9848 LHE HAOMANG 4e gpoled In

countercurren a coo gas,’in partictlar I'S” a
di agr am of t\Jo@Sdf-r @ms&kq&eﬁwwmn’gw outlet 4 for the pellets.

The inert gas, in particular superheated steam, is
15 preferably run in a circuit +through the crossflow
devices arranged 1in 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 is, for
example, subjected to dust removal by way of a cyclone
pA 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, 1likewise designed as a crossflow
device. The pellets flow through the cooling device 30



in parallel. The pellets are fed to the upper part, and discharged from
the | ower, part, of each of the two cuboid base units 2. The two crossflow
devices have a joint feed 5 for the streamof inert gas. The inert gas 10
flows via distribution and retention e_qLﬂ'd)r[_ent 7 into the pellets and
flows via distribution and retention equipnment 8 out fromthe pellets.
Each of the substreans of inert gas enmerging fromthe pellets is_drawn
of f. via the e&%@%%tGBaﬁhﬁytﬁéﬂmptgﬁeFQBI90 Igecbﬁﬁtﬁﬁdapﬁ areaceededot

il l'ustrated. Fhg.cothtercurdicdd aieh t4r @Ro1e%st haw, deMi ceartathaaged in
parallel. The streamof inert gas is divided anong three Separate feeds 5
for each of tHtY20 cuboid -base units 2 supplied with pellets. Simlarly,
the three exhausts 6 for the streamof inert gas are conbined to give a

singl e stream,. Exappl 5 ;L anpl es.wer arried.out in a_crossf. | ow

dev?ce as5 [ nnh:;gq g\llgt% td-tg'g%frg’?'\ o%vg n%w%li ﬁ’gﬂé?gi@wf ggvﬁﬁgscﬁﬁ&a&'gegase

unit: width 250 parahkelht TheOpethiahs dret ied280 the upperwpalrta kater al

surface area §{gdh 42 £:3% SHRA! i% tD% ' ertoga%ac]?eogi StHd Pytbon and
ATy |

retention equi pment Used conprised frne-perforation plates from
Hei n, LehmanrCuleihnbagfd unditderd B¢ k tiebIgragesd iawcdeeiees ahave 85 plate

in the regionj®int heeé@es £6r the siream 8k inert qdas (Chef enereeqgaynber 7
in Fig. % | at e t hi ckness: screen

aperture: )oo_hg,l_’w S ;?{ga %@%@&é‘ a‘%%%: E‘&G&E}P?&%e‘ﬁﬁd’“ﬁ%é? 7"into

fine-perforattiom pledfletisn af@ fdgwan wiat kdstribxitdont 4wd treeeatieam of

inert gas (reéﬁﬁfgméh@ungerd%t 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 wunit: 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 Fordertechnik 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:



in Fig. 2) having the dinmensions: plate thickness: 0.75 nm screen
aperture:.0.8 mm and free surface area: about 15% 10 The vol une of the
cuboi d base unit corresponding to the dinensions |isted above was 35 1.
Wth a weight of 650 kg/gnB for the bed of pellets, the content of
pelfets in the cuboid base unit was thepefore about 23 kg. 15 Extracted
cylindrical nylon-6 pellets of height about 3 nm and dianeter about 2 nmm

and. with an l ra wei gh f om12.5 to 14.5 ng and with an
Tnitial | noi Shats coicktssl 13%t°5§ m"}fé“ur'ght, and with a relative 20

vi scosity of SZXeen @apextaaieri nuo@sléy mmt mdduced into this crossflow device

from above. Eied ueyaitardfa: Pabotls 1was varied within the range from 25
to 75 kg/h, corresgonfcli ng to a residence tine of from55 to 18 minutes in

the crossfl offeviRe. ANG-RRFLQRAEI(P8te IhsEheu R %R c@Lst BhEh at

180C i nt 05t hexhiathe toff drheches rxasddmvo fleieret Vi&s a( Péfe BERES phBEE. 8 The
si.de was passed through a cyclone,

streamof ¢ gi,ng.framt he other A

subj ect ed toq%'u?p:eg;'ez vglavd‘r?& t tgfLmePé”ﬁé’él?i'ng, fed back into the

crossfl ow deplede Ehdekneds :st eaf.ids mi,scharged fromthe circuit and
condensed. as 1 naCigr cul ation was varied within the range
from200 to %%%ﬁgﬁ%g%ﬁghégs presos'gr g‘”‘l’otsaggacross the crossfl ow devi ce was
from 3 to 25fmes sugdpesdiargaon abeatt A58ughput of gas. Table 1 below |ists

the 35 pi@ceahePFAMRILCE fidfe MDSIPLIHIOWMARY | E6r PESLoRIERS | 84 Efhe
anal yti cal d%&%én%ioﬁs h&%sted 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 viscosit&l 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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0.%2.0050/50947
- 23 -

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
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

5 minutes, air being used as coolant gas.

After postcondensation in the tower device, the
relative viscosity was 2.47 and the residual moisture
content 0.01% by weight.



mi O Z.0050/50947 - 23 The pellets energing fromthe crossfl ow device
were then transferred to a tower device for postcondensation 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 |ntrodu05 R@gbp%?we For
postdrying, a small anmount of fresh nitrogen, about ed into
the conical region of the tower device. Finally, the peIIets were fed to a
second crossflow device and cooled to 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. - 24 - O Z. 0050/50947 W claim 5 1. An apparatus (1) for
dryi ng and hé# -akagasi ng pellets with a streamof inert gas, wherein the
apparatusghas a cuboid base unit (2) with a feed (3) for the pellets in
Its upper part and an 10 outlet (4) inits lower part, with a feed (5) on
one | ateral shrfad® afPrARatwh ddhaudor 671rm4nt9heandppb§iafcetragmag

surl;1 ace of tge CUti%lQ.déE‘ﬁewiJBht a (diréah Ufe7§ﬁé8§@ fshl NPdr &P tﬁag ?lhso
PAUIEIITAED K R AT N WA MURS DR R E L
gas, where each o(f3)t hése ptheesPe)Ilewl Arentitext eppér asment iaald yaaver the
entire Vﬁ)t I cal e ecuf)nln 1ts Efl. %Jebrmgarése ght a( 2Be’ed’zo(S) 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
15 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).
20
2. An apparatus as claimed in claim 1, wherein the
distribution equipment and retention equipment
(7, 8) are vertical plates perforated by passages.

25 3. An apparatus as claimed in claim 2, wherein the
vertical plates perforated by ©passages are
perforated plates or bar screens.

4, An apparatus as claimed in any one of claims 1
30 to 3, wherein the width of the apparatus is from
0.1 to 1m, preferably from 0.2 to 0.6 m,
particularly preferably from 0.2 to 0.4 m, and the
lateral surface area supplied with inert gas is
from 1 to 50 m?, preferably from 1 to 30 m?.
35
5. An apparatus as claimed in any one of claims 1
to 4, wherein the flow of inert gas is set to



2. An apparatus as clained in claim1, wherein the distribution equipnent
and retention, equi pnent (7, 8) are vertical plates perforated by passages.
25 3. An apparatus as clainmed in claim2, wherein the vertical plates
perforated by passages are perforated plates or bar screens. 4. An
apparatus as clainmed in any one of claig L 30 to 3, wherein the width of
the apparatus is fromO0.1 to 1 m preferably from0.2 to 0.6 m '

particularly pref fr ) my an e al fagge_area
supplied with ine%{ﬂlgsé i s%f“?ofﬁﬁlé)t g:qﬂj% n%é g‘?% er%%ﬁgg#lr o?n&%[{.toggﬁ n2. 35
5. An apparatus a¥edtliGidd FEOBRy ¥eetignclofi nthe quwbaid whase nunkt | ow
of inert gas is sqt2)to - 25 reduce fromthe top to the bottomover the
vertical cross section of the cuboid base unit (2). 5 6. An apparatus as
claimed in any one of clains 1 to 5, wherein the streamof inert gas is

fed, in eldch 6.casaniagpphirdtisuds oglanded eifnangn cauidiTetlaimg ,1 £6 one

| ateral surface of.t nor.e cuhoid basge . units (2).argranged in rallel
and exhausted, in Sfoﬁlf%el(rgstgl%/isgcqﬁaﬂ r‘?%uﬁ%rnta rtt e ?ﬁibnl’éqﬁ?g nt
(8), at the opposicesd atier alistritateiom amthretesrtidn équbpmemtioy?) process
for drying and posid Qleneaera POLYELACENSR! EyReld:Plibold) L5 80! blsghase,
by 15 a. in one or nore devi ces, dr%Lng the _polycondensate pellets and
heating the sane 3M1itfet(®knirangeduint dapeddedre aifd 1@shavsiednding

maxi num genper at UleichC W idedis SR b @i oW am@i PéterPidn £H8IphEREL T NY

the same in a hol di devi.ce, and .c. then cqQoling the ,sane in a coolin
devi ce 8%% 5% the opposite aterai surface in each case. g

7. A continuous process for drying and postcondensing
polycondensate pellets in the solid phase, by’

15 a. in one or more devices, drying the
polycondensate pellets and heating the same at
between a minimum temperature of 105-120°C and
a maximum temperature 2°C below their softening
point,

20 b. then treating the same in a holding device, and
c. then cooling the same in a cooling device,
which comprises selecting an apparatus as claimed
in any one of claims 1 to 4, at least as the
device(s) in stage a.

25

8. A process as claimed in claim 7, wherein an
apparatus as claimed in any one of claims 1 to 4

is used as cooling device in stage c.

30 9. A system for drying and postcondensing
polycondensate pellets in the solid phase by a
process as claimed in claim 7 or 8, with at least
one apparatus as claimed in any one of claims 1
to 6 for drying and heating the polycondensate

35 pellets used, with a holding device connected
thereto, and also with a cooling device.



whi ch conprises selecting an apparatus as clained in any one of clains 1
to 4, at least as the device(s) in stage a. 25 8. A process as clained in
claim7, wherein an apparatus as clained in any one of clains 1 to 4 is
used as cooling device in stage c. 30 9.2n€A system for drying and

post condensi ng pol ycondensate pellets i the solid phase by a process as
claimed in claim7 or 8 wth at |east one apparatus as clained in any one
of clains 1 1®-6 AorsyR§emg ahd Hlaitnedy tine dlajisondensatherginpelthet s

used, with a hol di &g oeyd C@eGQEEeﬁtSEdantQEPSi‘Qtu@”QsaléﬁﬂeL&; ﬁncgﬁyngg

device. - 26 10. A systemas clained in aim9, wherein t [o{e]0)
device is an appardReLHLErUsel ¥ &ny one of claims 1 to 8. 5 11. A
systemas clained in claim9 or 10, wherein the holding device is a tower

arver. 125 Mgy 1ot Ol bDenSXS! B153Resl AR WIofEp o prskahi® el © 11
post condensi ng pdiglkdinke e Eoeelsd e stower phryerxul ar pol yester pellets or
pol yam de pellets, particularly preferably nylon-6 pellets.
12. The use of the system as claimed in any one of
claims 9 to 11, or of the process as claimed in
10 claim 7 or 8, for drying and postcondensing
polycondensate pellets, in particular polyester
pellets or polyamide pellets, particularly
preferably nylon-6 pellets.



