2 6 NOV 2004 1 5 Device For Producing Crystals The present invention
relates to an apparatus and a process for crystallizing subst ances? ANV IH
a crystal fraction thus prepared. 10 The crystallization of substances from
solutions is a thermal separation process. A solution of a nolecular

di spersion of one or nore solids in a solvent is preconcentrated by
generally multistage evaporation of solvent. The preconcentrated sol ution
nmust then be supersaturated so that cryérals can formand 15 grow. Wen
this supersaturation is elimnated, the excess solid is precipitated as
sedi nent whi ch can be separated nechanically fromthe residual sol ution.
Thus, the dissolved substance is separated fromthe original solution. If
a specific particle size distribution of the crystals is desired, the
degree of saturation, nucleation and crystal growh nust then be
controlled, in the classifying crystallizer which then 20 has to be

desi gned appropriately, by adapting the operating paraneters, such as

cool ing and i - : - v }
crystallization is the difference between the concentration of the

di ssol ved substance in the supersaturated solution and that in the just 25
saturated solution, i.e. thBevrasKurBrafedngErxstds sol ution equilibrium The
preconcentrated solution nust therefore first be saturated and then
supersaturatéd Deyond the Saturatron pornit. Thé Supérsaturation 1S
achieved in practice in three ways: 30 - In the case of high tenperature
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solution of a molecular dispersion of one or more solids in a solvent is

preconcentrated by generally multistage evaporation of solvent. The
preconcentrated solution must then be supersaturated so that crystals can form and

15  grow. When this supersaturation is eliminated, the excess solid is precipitated as
sediment which can be separated mechanically from the residual solution. Thus,
the dissolved substance is separated from the original solution. If a specific particle
size distribution of the crystals is desired, the degrze of saturation, nucleation and
crystal growth must then be controlled, in the classifying crystallizer which then

20  has to be designed appropriately, by adapting the operating parameters, such as
cooling and evaporation rate, flow, etc.

The driving force in the crystallization is the difference between the concentration
of the dissolved substance in the supersaturated solution and that in the just

25 saturated solution, i.e. the disturbance of the solution equilibrium. The
preconcentrated solution must therefore first be saturated and then supersaturated
beyond the saturation point. The supersaturation is achieved in practice in three
ways:

30 - In the case of high temperature dependence of the solubility, the
supersaturation is achieved by simply cooling the saturated solution by
surface cooling (cooling crystallization);

- if there is only a slight temperature dependence of the solubility, the
solution is supersaturated by evaporating solvent (evaporative

35 crystallization);



solution has to be treated in a gentle manner thermally, solution coaling
and sol vent evaporation are conbi ned (vacuum crystallization). 5 AZ 6aNOV 2004
rule, the elimnation of supersaturation takes place in two sinultaneous
steps: In the first step, crystal nuclei are forned; in the second step,
those crystal nuclei which are larger2t-han a critical mininmsize grow
Into very coarse product «crystals by taking up solid fromthe
supersaturated solution. The nucleation rate increases wth ing¢reasing
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The object of a crystallization process is as a rule to prepare a crystalline, saleable
product of uniform quality, the product acquiring this quality in particular through
25  the crystal size distribution. The crystal size distribution influences the separability
of the residual solution, the shelf-life of the crystals, the dust fraction, the
dissolution behavior, the sprinkability or flowability, etc. The uniform quality of
the product is adversely affected by the fluctuation of the particle size distribution
of the crystals as a function of time - this fluctuation is due to the periodic fine
30  crystal showers. These fine crystal showers finally result in product of nonuniform
quality having a large finely crystalline fraction. The finely crystalline fractions
cause considerable problems during working-up - finely crystalline fractions are,
for example, difficult to separate off by centrifuging. The above problems also
occur in crystallizers which comprise fine particle dissolution - a periodic
35  fluctuation of the particle size distribution is also observed in such crystallizers.

It is an object of the present invention to provide an apparatus by means of which
crystals which have small fluctuations in the particle size distribution as a function



It is an object of the present invention to provide an apparatus by neans
of which crystals which have small fluctuations in the particle siZé NOY 2004
distribution as a function 26NOV2001 of time can be produced conti nuously.
In particular, a reduction of the intensity of the fine salt showers is to
be achi eved. The apparatus should ensoPe that a crystallization process is
carried out effectively and economcally. 5 W have found that this object
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outer circulation system and c) an outflow for dispersions, which outflow
is arranged on the crystallizer or. on the MGl |8k & I n the
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b) an inflow for solution and/or dispersion, which inflow is present on the
crystallizer or on the outer circulation system, and
20
¢) an outflow for dispersions, which outflow is arranged on the

crystallizer or on the outer circulation system.

In the nove! apparatus, a line connecting the outer and inner circulation systems to
25 one another and intended for transporting (recycling) dispersion and/or a line for
transporting (recycling) dispersion are additionally present, in which both its

entrance and its exit are connected to the inner circulation system.

Substances are to be understood as meaning chemical compounds and elements
30 which can be crystallized. In general, only one substance is present in each of the
solutions or dispersions containing these substances - thus, only crystals of a single
substance are produced. Dispersions are to be understood as meaning in particular
liquids which contain (finely distributed) crystals. Frequently, the dispersion is
present in the form of a suspension. The inner circulation system means the flow
35  system which flows through the crystallizer and may consist of a plurality of part-
streams. The inner circulation system is decisively determined by the dimensions -
shape of the crystallizer - and by the means causing a movement, such as pumps or
propellers. The outer circulation system present outside the crystallizer preferably



35 system which flows through the crystallizer and may consist of a
plurality of part- streans. The inner circulation systemis decisivalayNOv 200
determ ned by the dinmensions - shape of the crystallizer - and by the neans
causing a novenent, such as punps or propellers. The outer circul ation
system present outside the crystallizeft-preferably 26NOV2006 4 contai ns
correspondi ng connecting lines, preferably pipes, a neans for dissolving
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crystals is present in the formof a heat )

In general, the crystallizer is in the form of a DTB (draft-tube-baffled) crystallizer

20 or in the form of a fluidized-bed crystailizer, preferably in the form of an Oslo
crystallizer.

In a preferred embodiment, the novel apparatus has the special feature that a line
connecting the outer and inner circulation systems to one another and intended for
25 transporting (recycling) dispersion and/or a line for transporting (recycling)
dispersion are additionally present, in which both its entrance and its exit are
connected to the inner circulation system, neither of the lines having any means for

dissolving crystals.

30 In general, the means for dissolving crystals is present in the form of a heat
exchanger or, if required, in the form of a reactor for carrying out exothermic
reactions. The crystals are accordingly dissolved by heating the dispersion.
Preferably, the lines are equipped with pumps for transporting dispersion and
solution. As a rule, the outer circulation system also has pumps for transporting the

35  dispersion or the solution.

In a preferred embodiment of the invention, the classifying zone is present in the

form of a sedimentation zone. There, the crystals are classified on the basis of their



exchanger or, if required, in the formof a reactor for carrying out
exotherm c reactions. The crystals are accordingly dissol ved by heatiNgg 200k
the dispersion. Preferably, the lines are equi pped with punps for
transporting dispersion and solution. As a rule, the outer circul ation
system al so has punps for transportingSthe 35 dispersion or the solution.
In a preferred enbodi nent of the invention, the classifying zone is present
inthe formof a sedinentation zone. There, the crystals are classified on
the basis @ffetdaeisdinfhEMandehbvich, fsbahasrsmasiet crysimpiefrenenlypass fray t hat
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iii) crystals contained in this dispersion being dissolved in the outer

circulation system by a means for dissolving crystals,

iv) the dispersion or the solution formed by complete dissolution of
20 crystals from the dispersion being subsequently recycled to the inner

circulation system of the crystallizer,

v) a solution and/or dispersion containing the substances being fed to the

crystallizer and/or to the outer circulation system and

25
vi) a dispersion comprising crystals of the substances being removed from

the outer circulation system and/or from the crystallizer.

In the novel process, a part-stream of the dispersion comprising crystals is removed
© 30 from the inner circulation system and is fed to the outer circulation system and/or a
part-stream of the dispersion comprising crystals is removed from the inner

circulation system and is recycled to the inner circulation system.

The novel process ensures that the volume flow over the fine particle resolution
35  and the classifying effect of this circulation are established independently of one

another.

The fluctuations of the particle size distribution as a function of time (the



30 fromthe inner circulation systemand is fed to the outer circulation
system and/ or a part-stream of the dispersion conprising crystals i%8 N0V 200
renoved fromthe inner <circulation systemand is recycled to the inner
circulation system The novel process ensures that the volune flow over the
fine particle resolution 35 and the ebassifying effect of this circulation
are established i ndependently of one another. The fluctuations of the
particle size distribution as a function of tine (the 26NOV2004 6
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i nventi on, & @ﬁﬁ?&\gegnte&sug’ﬁtaﬁ%alﬁ%ﬁ Vs@a‘% llﬁ)d;dg&?%d;cg&a%mm %mﬁg Eﬂ Eg%te or
adi pi ¢ aci do, pefeably SOprisfer akight uf the sbidpresentjin the formofentstals in e

di spersion or as a_solvent for the crystals. The solubility of the

subst ances dfsﬁefsh°§13§?59é§5%ndi ng liquid generally increases with the
tenperature of the solution or dispersion. 25 In general, the dispersion
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conpri'sing crystals of the substances is worked up and the crystals of the
subst ances Saqllﬁlepmﬂé’sh%ﬁ“ﬂélfthﬁcﬁﬁﬁa@form The resul ting crystal

Crystals contained in the dispersion are as a rule dissolved by heating the
dispersion. In a preferred embodiment of the invention, the substances to be
20  crystallized are ammonium sulfate or adipic acid. Water is preferably used as a
liquid component of the dispersion or as a solvent for the crystals. The solubility of
the substances in the corresponding liquid generally increases with the temperature

of the solution or dispersion.

25 In general, the dispersion removed from the outer circulation system and/or from
the crystallizer and comprising crystals of the substances is worked up and the
crystals of the substances are thus obtained in pure form. The resulting crystal
fractions generally have a small fine particle fraction and possess a narrow particle
size distribution. These properties favor a uniform quality of the crystal fractions.

30
The present invention also relates to a crystal fraction which can be prepared as
explained above.
In the attached drawing:

35

- Fig. 1 shows diagrams of apparatuses for crystallizing substances according
to the prior art - fig. la shows a diagram of a corresponding DTB
crystallizer; fig. 1b shows a diagram of a corresponding Oslo crystallizer,
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also have lines 8 for transporting (recycling) the dispersion. In each case, pumps 9

for transporting dispersion are arranged on these lines 8.

The dispersion can be removed at any desired point of the crystallizer, but
20  preferably in the region of the bottom. The dispersion obtained in the classifying
zone 3 can be fed via any desired number of connecting pieces into the outer
circulation system 2. As a rule, from one to three connecting pieces are provided

for this purpose.

25 In addition to the apparatus for crystallization, fig. 4 also shows schematically an
arrangement for working up the dispersion. The dispersion ts passed from the
apparatus for crystallization into a thickener 10. In this, the crystals settle out and
the supernatant liquid is removed. The crystals collecting at the bottom of the
thickener are transferred to a centrifuge 11 and freed therein from further liquid.

30  Finally, the crystals removed from the centrifuge are dried in a dryer 12. The
crystal fractions 13 are discharged from the dryer 12 to a downstream finishing

procedure.

As explained above, fig. 2 and fig. 3 show novel possibilities for transporting
35 (recycling) the dispersion. As an alternative to the arrangement in fig. 2, in which
the line 8 for the transport (recycling) enters the outer circulation system 2 before
the pump 7, the line 8 for the transport (recycling) can also enter the outer
circulation system 2 between the pump 7 and the heat exchanger 6 and



for this purpose. 25 In addition to the apparatus for crystallizatig&, fiﬁ
4 al so shows schenmatically an arrangenent for working up the dispe NH 0
The dispersion is passed fromthe apparatus for crystallization into a
thickener 10. In this, the crystals settle out and the supernatant liquid
is removed. The crystals collecting atB8t-he bottomof the thickener are
transferred to a centrifuge 11 and freed therein fromfurther |iquid. 30
Finally, the crystals renoved fromthe centrifuge are dried in a dryer 12.
The cryst fiterhbtRely QitthehBor rehitidihh degeckchauger OhBegarding the afrange@einst r eam
finishing procequre.. expl aj n I Nl rfsi ngvel

possi bi | i t phawn B&Wﬁ@om ﬁﬁgﬁ” @gh‘?‘?g\égc’}"ﬁ%cgﬁhatgﬁ% di sgg‘rts(ll%(():gag%s) an

al t er nat i vnetdisgefion caabgeffested omthd ene andivia Wisiling & aned vip apumn r bythe
transport (recycling) enters the ter gl l.afi S 26 R&difibgal t he
punp 7, th&lel Pyﬁ%SPan kﬁec}’ﬂ’élg?rcélﬁs%lg#tb%( F%%:{Fg#liﬁ%)ao?gﬁﬁba%gn enter the outer

ci rcul at i ogompsinetionlbatmeschtasae mpillnp 7 and t he heat exchanger 6 and
26NOvV2004 8 alternatively furthernore behind the heat exchanger 6.

Regardi ng the arrangenent shown schematically in fig. 3, it should be

not ed that Thbénventios Etotbe(additioohilneyplained belewaih EfeFEpts A7 %ected on
the one hand via the line 8 and via a punp 9, but the transport

(recycling) can also be effected via a punp and an additional 5
comunition el enment, such as a mll. The invention is to be additionally

expl ai,ned Qﬁ'a lgvith reference to an exanple. 10 Exanple First, a
corrparl tiv ei%#eri ment according to the prior art was carried out (system
anmoni um sul fate/water), a plant shown schematically in fig. |a being used.

Crystals h%\ﬁis{]% QA Gpblitieht atcbrdiig ghparit aftevasicagiadi aut(pyeMon wer e

obtained 15 as the praoduct of the correspondi -1at afidelicl e size
distribut i smaanE; sulate/Sarar) o ipﬁﬁ' bERAY: %°r“gg@9%£¥¥3§§?%n‘ao tnlgma (cf .
cor r espondidigsteldrhiinga fpedodibally flExmetseg pattiglecsize disHutipn yeerp Hbtaiagd
di ssolution in the heat exchangen. e &9@51@%@: afstBbamdroextipason for
the oskll| é‘tgi'-ﬁegp'b" ﬁwaff)ﬁh? Cﬁgséggﬁn%&’g%%ﬁg lt:)heeFlaw or goul d then tbe 5esxpl ai ned
as fol | ows:pselllating behavior as a function of time (cf. corresponding curve In fig. J).
Excessively efficient fine particle dissolution in the heat exchanger could be
regarded as a major reason for the oscillating behavior. The oscillating behavior
could then be explained as follows:

20
- It is assumed that the fine particle fraction in the crystallizer is high at a

time t. These fine particles are pumped via the classifying zone of the
crystallizer into the heat exchanger (in the case of efficient fine particle
dissolution, they are completely dissolved there),

25 - this results in a reduction in the fine particle fraction in the crystallizer and
hence a reduction in the crystal surface area (this means the sum of the
surface areas of all crystals contained in the suspension) on which the
supersaturation is eliminated by crystal growth. A reduction in the crystal
surface area therefore results in an increase in the degree of supersaturation,

30 - the degree of supersaturation increases to a critical value at which small
abraded fragments (smaller than 50 ym) are activated to grow;

- as a result of the growth of these fragments, the crystal surface area in the
crystallizer increases rapidly again and the degree of supersaturation is
accordingly rapidly eliminated. The large number of growing (small)

35 crystals manifests itself as a fine crystal shower;

- these fine particles are now dissolved again in the heat exchanger in the

course of time, and the cycle begins again.



It is assuned that the fine particle fraction in the crystallizer is high
at a tine t. These fine particles are punped via the classifying zarﬁaN@fmm
the crystallizer into the heat exchanger (in the case of efficient fine
particle dissolution, they are conpletely dissolved there); 25 - this
results in a reduction in the fine partdcle fraction in the crystallizer
and hence a reduction in the crystal surface area (this neans the sum of
the surface areas of all crystals contained in the suspension). on which
the super ot preadrtche ifliceiation ndtthel phsiictsr sige distighusianmes anfnsHgaqfdimen t he
crystal surface area th Qre Ay ' e i t dgghpe of
super sat ur 3?9°5§ljng3{9 -?het ﬁ@egégéeael{ %? b%a%%¢tsgﬁrcg?%gna;ﬁtﬁé¢ (rahatgttah? to a critical
val ue at wstlemasically inaffigaced (Systapwe ammqrivi| Pelfate/Watets oDIPR)SI &¥a8ct i vat ed

to grow ag.a ro)e;tzaﬁgfrfn?fc tHeNfn8F AN afibn tsP%?ﬁ i ragnenhe 8 thette uahsportsur f ace

area in th I'’zer 1 ncreases rap il a%gl n and th]e egree of

super sat ur gtecpeling intacthe roditergiisculation gystey 7 petosg e PumR &?0@26%{9 &r  of
growi ng (smald) ;3 t idre I¢ $8lihgag Rrdd Naridly séial, ebewer; -
t hese fi nquglrt%oin%'l g?%g%% ﬁ{oﬁaag?%yor[ \%Eeya’tag%ai nl f(f”n t éé hggt xcha{gelfhi n the
course of tiansgorteddintchthecuibie clbartinn SXyih 2nd 4Rie\Le BRaloe*FHanEaL B the he

fl uctuat i onyQbiif dBBALHCheEi Rl Sketiahbbubanovastratctiodrnt feadinefint hew,
accordi ng to the 1 nv

nventi'on an_exper i nen S. carri.ed out ;in.a plant. shown
schenat i calcrystals, pith. ﬁ‘?afeéglﬁstf‘%tn?%fﬁ%ﬁhﬁ\ﬁf”é‘ﬁpf bf'@\é’[aéﬁh?s ﬁ%@%i‘s‘*%n was
transpqf t edybhapet 8 vas prdiented! The Allloingyrating conddions Wenep®sdudr t he
transport 5 (recycling) into the outer circulation system?2 before the punp
7. Consequently, additional crystals, in particular crystals having a
| arge parti.cl e sygrmersw rate Narsyer thedutent o the outer circul ati on system
and into the heat.ﬁ hag%etr The dissolution capacity of tdog gt
exchanger was ovef RS feeding in these crystals, with the result
that effici-ent dFesdintditlerapphrdtusie particles in the heat 10 adawdnger 8

was prevented. The .fqll ow IAGagondi tions were present: Volune flow
rate t over tﬁrgd%%{%ogrr &r@?ﬁﬁg‘?&iﬁ system 2 690 nB/h Feed (into the

appar at us) 50 nBden worked up using the plant according
to fig. 4; sedimentation, centrifuging,
drying) g th.

20  Fig. 5 shows the result of the experiment. It is found that, at a high volume flow
rate Vy/t of the transport (recycling), the fluctuation of the particle size distribution
as a function of time can be very substantially prevented. In contrast, dispensing
with transport (recycling) - comparative experiment (Vu/t=0) - leads to
considerable fluctuation of the mean particle size L over time. The novel transport

25  (recycling) of dispersion thus ensures a uniform quality of the product and
suppression of the fine particie shower, which leads to easier working-up.
Moreover, it was possible to increase the content of ammonium sulfate in the feed
to such an extent that a production rate of 11 t/h was achieved without resulting in
a marked deterioration in the product quality. With the same increase in the

30 ammonium sulfate content in the feed, the abovementioned process according to
the prior art would result in a considerable increase in the intensity of the fine
crystal showers, so that working-up would then be considerably more difficult
(problems, inter alia, with centrifuging and drying). The novel process thus also

permits an increase in the production rate.



15 - Production rate (crystals which have been worked up using the plant
according to fig. 4; sedinentation, centrifuging, drying) 9 t/h. 2@ ﬁ:N@;V. 1084
shows the result of the experinent. It is found that, at a high volunme fl ow
rate Vb/t of the transport (recyclingp,- the fluctuation of the particle
size distribution as a function of tinme can be very substantially
prevented. In contrast, dispensing wth transport (recycling) -
conparative experinment (Vb/t = 0) - leads to considerable fluctuation of
the mean particle size L over time. The novel transport 25 (recycling) of

di spersion thus ensures a uniformquality of the product and suppression
of the fine particle shower, which | eads to easi er working-up. Moreover,

it was possible to increase the content of ammoniumsulfate in the feed to
such an extent that a production rate of 11t/h was achi eved w t hout
resulting in a marked deterioration in the product quality. Wth the sane
increase in the 30 ammonium sul fate content in the feed, the abovenenti oned
psocegecRarQrding to the prior art would result in a considerable increase
inthe intensity of the fine crystal showers, so that working-up would
then be considerably nore difficult (problens, inter alia, with

centrifugi and [ a1 r : I M-dsai@fhel NCr ease
in tHe pr o‘g&’g cl:eg%%éf@%@léﬂ%@@gég%%g_@gﬁéﬁwﬁgfé)? rr(Iﬁ §b|e-r ﬁ%{spr ocelss gf or
crystal | i zhog subfisicRB AR an apparats hutingas infer didpeastoriculationaystemg  t hese

substances, in an apparatus having an inner and an outer circulation
system 10 i) the inner circulation systembeing present in a crystallizer

cont ai ning.a ,, cl.assi fying.zo d i.d tal Li [l

aper oi o) wirE RS PABIGP 355800 pERpTpEfR @, 2, EFbaliof SRME S, 1 ough

the inner ci rgadsayingrzosy ahe@Baididrystalligardontinisenmdidpetsivn whisheogiposeshei ng

transported fromthe crystallizer via th 1g cl.assi fh%éi Pg zone into the

out er circul afrygals of Sechpstangep aEﬁ*}%‘PﬁY%‘i‘g{?Hﬂ thedBeeLFICHRBHOY PSP si on bei ng

di ssolved in the outer circulation systemby a heat exchanger, 20 iv) the

di spersion or the solution formed by conplete dissolution of crystals from
i) a part-stream of the dispersion being transported from the crystallizer via the

15 classifying zone into the outer circulation system,

iif) crystals contained in this dispersion being dissolved in the outer circulation

system by a heat exchanger,

20 iv) the dispersion or the solution formed by complete dissolution of crystals from
the dispersion being subsequently recycled to the inner circulation system of

the crystallizer,

v) a solution and/or dispersion containing the substances being fed to the

25 crystallizer and/or to the outer circulation system and

vi) a dispersion comprising crystals of the substances being removed from the

outer circulation system and/or from the crystallizer,

30 vii) wherein a part-stream of the dispersion comprising crystals is removed from
the inner circulation system and this part-stream is fed via a line for recycling

the dispersion to the outer circulation system, where the line enters the outer



t he di spersion being subsequently recycled to the inner circulation system
of the crystallizer, v) a solution and/or dispersion containing thgfNOV 200
substances being fed to the 25 crystallizer and/or to the outer
circulation systemand vi) a dispersilan conprising crystals of the
substances being renoved fromthe outer circulation systemand/or fromthe
crystallizer, 30 vii) wherein a part-stream of the dispersion conprising
crystals is renoved. from the.inner .circulation systemand this rt-stream
TS Ted via a | PRSI SRR Ehdel SitPbEo; S En s Qe BlPh: T on
system where [hgchi N GBURGE kBSngtt 8Y RedindQN BR0fartbiedth TWithlt! @8 system
before the heat "exchanger to oversftretch the dissolution capacity of the
heat exchanger ciyytafsaddherdispersiphibsingatigsobed taaswhistantalextdnd. crystals of the
di spersion being dissolved to a substantial extent. 5 2. A process as
claimed in claiml1, wherein the line for recycling the dispersion enters
thesouber ciy GulakloRlansd ﬁﬂﬂ%{ Pr&hdrbia thefle R SRIDUSY thaekpeREorPeIBrs
intended for “transporting the dispersion and arranged in the outer

ci rcul at i ontigysitentir@uatidvnpsystees befase thedicatekchanger andntile pump intghdedefor at

| east 10 % by wei ght, preferabl 10 30. % by wei.ght,. of the crystals of the
di sper si on &PBSASHNEhE SispgEsion agd Waﬁgﬁfg’élst eégtewlg*iuﬁ?é@nisp{stgwy of claims 1 to
3, wherein the crystallizer used is in the formof a DIB crystallizer or
in the formof a fluidized-bed crystallizer, preferably in the formof an
Csl 0 cnyst ald paeess dsSclaimed iprobaimsk on?, wheeimed least d0)o by vediglitnpreferalply4,

wherein crystals contain in the i spersion are dissolved by heating the
di dBer si on. 3@.%§Yﬁ‘r’%ﬁk§s%fe'g§ CEXSEﬁlsn%%‘g? agﬁ?f§‘°ﬂ1mec[|“§idhg§° Y*$:0 5, wherein the
substances to be 20 crystallized are anmonium sulfate or adipic acid. 7. A
process as clainmed in any of clains | to 6, wherein the dispersion renoved
from the ow erocessasudlaitiednn sy vEntabmd] o 3 fwisreinhke enygtotlizet usedris amthe

conpri sing crystal t he .subst apc iS ked and the crystals of the
COmDrLotn0 Gt bR Bl enioh A S i B RO Pt b

in the form of an Oslo crystallizer.

15
5. A process as claimed in any of claims 1 to 4, wherein crystals contained in the
dispersion are dissolved by heating the dispersion.
6. A process as claimed in any of claims 1 to 5, wherein the substances to be
20 crystallized are ammonium sulfate or adipic acid.
7. A process as claimed in any of claims 1 to 6, wherein the dispersion removed from

the outer circulation system and/or from the crystallizer and comprising crystals of
the substances is worked up and the crystals of the substances are thus obtained in

25 pure form.




