.PF 0000057083/ Sch As originally filed Process for preparing di oxolane The
invention relates to a process for preparing di oxol ane.

1, 3-Di Oﬁﬁ%ﬁﬁb9@§ﬂ%ﬁne’ hereinafter referred as di oxol ane, is a derivative of
et hyl ene gl ycol ich is used indust[iglly and can be prepared by reacting
et hyl ene glycol with an aqueous formaldehyde solution in the presence of
acid catalysts such as sulfuric acid, boron trifluoride, zinc chloride or
aci d i orAewrigingydileédir e di oxol ane can be isolated fromthe reaction

m xture using various separation nethods, in particular by distillation or
extraction. Dioxolane is used, in particular, as conononer in the

pol yer iExatéss foroprepaiivg siexolanef or m  pol yoxynet hyl ene copol yners. The by far
nost frequently used nmethod of separating liquid mxtures into fractions or
pure conponents is distillation or rectification. The separating action of
thi s poveefinyenspnedates fosa prggess doranepmiing dioxodeer bet ween a gaseous phase and
a liquid phase which are conveyed in direct contact in countercurrent to
one another. DE A 1 279 025 djsclgses a process.for the continuous
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al kal i mobwxymptyisae gepapneisi on, by rmeans of which it is largely freed of

wat er and other inpurities. After the alkali treatnment, it 1is fractionally
distilled to give Purified di oxol ane having an extrenely | ow water content
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direct contact in countercurrent to one another.

DE A 1 279 025 discloses a process for the continuous purification of a dioxolane-
comprising reaction mixture from the reaction of ethylene glycol with formaldehyde in the
presence of acid catalysts, in which a crude dioxolane which still comprises relatively large
amounts of water, unreacted formaldehyde and relatively small amounts of acid and alcohol,
e.g. formic acid and methanol, is firstly obtained by distillation and is fed in gaseous form
into a distillation column in which an azeotropic mixture of dioxolane and water comprising
not more than 10% by weight, generally about 7% by weight, of water is distilled off at the
top. The azeotropic mixture is cooled to about 20-40°C and is treated in countercurrent with
alkali metal hydroxide and/or a concentrated aqueous alkali metal hydroxide solution, by
means of which it is largely freed of water and other impurities. After the alkali treatment, it
is fractionally distilled to give purified dioxolane having an eéxtremely low water content of
50 ppm or less via the bottom of the column. The process has the disadvantage that a
plurality of distillation columns are necessary to obtain pure dioxolane, resulting in
corresponding capital, operating and in particular energy costs.



.-2 |t was therefore an object of the invention to provide a sinpler, in
particul ar nore econom cal, process for preparing pure dioxol ane which can,
in partipg%o%woggfscﬁ;arri ed out in a snaller nunber of apparatuses wth
correspondi ngly | ower capital costs. The invention provides a process for
prepari ng di oxol ane by reacting et hyle%e glycol with formal dehyde in
aqueous solution in the presence of catalysts, wherein the reaction is
carried, out in reactjve di.sfil.lation colum, with the.starti mat eri al s
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et hyl ene gl ycol and formal dehyde in aqueous solution are fed, in particular
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catal ys the reaction of glyco h aqueous forma sol uti on.

These areactys disiHatigncolama ch as sul furic acid, boron trifluoride, zinc
chloride or acid ion exchangers. The reactive distillation colum can be

operated, at ,a pressure at. the top in the range from, . .
P ciieactlve 1st11?at10ns are known a.ndD are, as 1sﬁ(nown9 processes in which a reaction and a

separation by distillation take place. Such processes are carried out in reactive distillation
columns which are equipped with separation-active internals or into which a catalyst is
applied or introduced. These can be trays on which a catalyst bed is installed, but are in
particular packings in which the catalyst is introduced into the packing or the packing is
coated with catalyst.

In the present process, the starting materials ethylene glycol and formaldehyde in aqueous
solution are fed, in particular separately from one another, into the middle region of a
reactive distillation column which is provided with reactive internals. In one embodiment,

the two feed streams are fed to the reactive distillation column at the same height.

Suitable catalysts are in principle all known catalysts for the reaction of glyco! with aqueous
formaldehyde solution. These are acid catalysts such as sulfuric acid, boron trifluoride, zinc

chloride or acid ion exchangers.

The reactive distillation column can be operated at a pressure at the top in the range from
0.01 to 5 bar absolute, preferably from 0.15 to 2.50 bar absolute, particularly preferably from
0.20 to 1.50 bar absolute. It preferably has from 2 to 75, in particular from 5 to 50 and



,0.01, to 5 bar absolute, preferably fromO0.15 to 2.50 bar absol ute,
particularly preferably from 0.20 to 1.50 bar absolute. It preferably has
from2 toddosiofs/Qarticular from5 to 50 and PF 0000057083/ Sch -3
particularly preferably from 10 to 30, theoretical plates. A stream having a
hi gh di oxol ane content of at | east 75°/§by wei ght, preferably at |east 80%
by weight, particularly preferably at |l east 85% by weight, is taken off from

t he upper re h on colum. The process can, in
par t i culPafc “g‘ég’d’é‘?f%a:?b’%?ﬂ'eig tq’ﬁatpe%fe“‘fﬁlli?ﬁﬁse havi ng a conposition close to

t he binary azeotrope of di oxol ane/water is obtained fromthe upper region
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conpr i setban the pisaire pt th&i%()l?fbpéeaﬁﬂvﬁﬂlﬁwéatmmr under the conditions of

tenperature and pressure at the top of the first distillation colum, is
recycled to the reactive distillation colum, preferably in the l%pper part

of this.ATREehend AL FRAPRITRG Hict iay ageetrans ofi dipxelpng/waar sokemofl\frame h
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'n part Itﬁg flﬁrlst (ﬁstm/ uglq %0 and grs]‘.treavr\%tc%mprlsmg pure dioxolane is taken off from the
stripping section of the first distillation column, in particular from the bottom of the first

distillation column.

For the present purposes, pure dioxolane is a stream which comprises at least 90% by
weight, in particular at least 95% by weight or else at least 99% by weight, of dioxolane.

The overhead stream from the first distillation column, which comprises the binary
azeotrope of dioxolane/water under the conditions of temperature and pressure at the top of
the first distillation column, is recycled to the reactive distillation column, preferably in the
upper part of this.

The bottom stream from the reactive distillation column, which comprises components
having boiling points higher than that of dioxolane, in particular ethylene glycol and water,
is preferably fed to a second distillation column which is, in particular, operated at a
pressure at the top in the range from .01 to 5.00 bar absolute, more preferably from 0.15 to
2.5 bar absolute or else from 0.20 to 1.50 bar absolute, and from which a water-rich
overhead stream having a water content of greater than 75% by weight, preferably greater
than 90% by weight, particularly preferably greater than 99% by weight, is taken off and a



.is preferably fed to a second distillation colum which is, in particular,
operated at a pressure at the top in the range fromO0.01 to 5.00 bar
absol ut eg oiRELosreferably fromo0.15 to 2.5 bar absolute or else fromO0.20
to 1.50 bar abso(ute, and fromwhich a water-rich overhead stream having a
wat er content of greater than 75% by V\éi‘ght, preferably greater than 90% by
wei ght, particularly preferably greater than 99% by wei ght, is taken off and
a PF 0000057083/ Sch. - 4-. bott.om strea ich is rich in e l,ene g] ycol and
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accunul athyteme@lychl ghakeoidfrs in the plant, preference is given to
di scharging a snmall substream of the bottom stream The remai nder of the
bottom streamis recycled to the reactive distillation colum. It is
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the reactive distillation colum is configure [ I ng wall col um.

Di vi di ngeagéive dissilaignscelpan. Hds prefaablxrmixed (Wikntieiethylegs glycal rsgﬁ%mélfl@ éedhi xi ng
of | i quijghodRdred@RY disiiag8A Bolufint he subregi ons of the colum is prevented by
installation of a dividing wall. The dividing wall colum has a dividing
wall which is aligned in the longitudinal direction of the colum and
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mat er i alpgévgeP{iL)a}lbiﬁ%&%lfayt/lgg?’Egn Vl(gl&géwo%ls f or mal dehyde solution are fed into the
dividing wall colum in the feed region thereof, e.g. at the same height. In
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the dividing wall colum. "A stream conpri sing conponents ha_V| ng boiling

poi nts higher than that of dioxolane, in
Separation-active internals, in particular packings or trays, and the catalyst for the reaction to

form dioxolane, which may be installed on or in the internals, are installed in the dividing

wall column.

The starting materials ethylene glycol and aqueous formaldehyde solution are fed into the
dividing wall column in the feed region thereof, e.g. at the same height. In one process
variant, ethylene glycol is introduced above the aqueous formaldehyde solution into the feed
region of the dividing wall column.

A dioxolane-comprising stream having a minimum dioxolane content of 75% by weight is
taken off from the upper region, in particular from the top, of the dividing wall column.

A stream comprising components having boiling points higher than that of dioxolane, in

particular ethylene glycol, is taken off from the bottom of the column.

A water-rich stream having a water content of greater than 75% by weight, preferably
greater than 90% by weight, particularly preferably greater than 99% by weight, is taken off
from the offtake region of the dividing wall column and is fed to the wastewater requiring
treatment.



,particular ethylene glycol, is taken off fromthe bottom of the colum. A
wat er-rich stream having a water content of greater than 75% by wei ght,

pref er akYooos768IeE t han 90% by wei ght, particularly preferably greater than
99% by weight, Is taken off fromthe offtake region of the dividing wall
colum and is fed to the wastewater requiring treatnent. PF 0000057083/ Sch
-5- In one process variant, an overhead stream having the conposition of the
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conprising pure di oxol ane which corresponds to the definition given above
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is altered esence of ethyl ene C SO 1 1 t azeot
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conpri sing conponents having bofling points higher than that of dioxolane

and a pure dioxolane streamfromthe |ower region of the stripping section.
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specifi Cﬁ‘et: f)r%sr;]ence tof etﬁylene glycol so that the azeotrope dioxolane/water disappears completely.

If the proportion of components having boiling points lower and/or higher than that of
dioxolane in the overhead stream from the reactive distillation column is still too high, it is
possible to feed this stream into a first distillation column and to separate it therein into an
overhead stream comprising components having boiling points lower than that of dioxolane,
if appropriate a bottom stream comprising components having boiling points higher than
that of dioxolane and a pure dioxolane stream from the lower region of the stripping section.
If the proportion of high boilers has not exceeded the required specification, it is also
possible to take off the pure dioxolane stream as bottom stream from the first distillation
column.

The bottom stream from the reactive distillation column is, as in the above-described
process varianis, fed to a second distillation column and is separated therein into a water-
rich overbead fraction and a bottom fraction which is rich in ethylene glycol and is
preferably, apart from a smaller substream which is discharged, recycled to the reactive
distillation column, preferably into the ethylene glycol feed stream.

In a further variant, the process can be operated without use of the first distillation column in



.possible to take off the pure dioxolane stream as bottom stream fromthe
first distillation colum. The bottom streamfromthe reactive distillation
col um igggo@@sofs/ie above-described process variants, fed to a second
distillation colum and is separated therein into a water- rich overhead
~fraction and a bottomfraction which iSrich in ethylene glycol and is
preferably, apart froma snmaller substream which is di scharged recycled to
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t he di vitdam20%dlylwaigliturm, particul arly preferably at the upper end of the
colum, and the aqueous fornaldehyde solution is preferably fed in in the
m ddl e region of the feed region of the dividing wall colum. An overhead
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smal | tream which is discharged, recycled to the reactive distillation

col um confl gured as a dividing wall colum, in particular into the
An overhead stream comprising components having boiling points lower than that of

dioxolane is taken off from the upper combined column region and pure dioxolane is taken

off at a point below this, likewise from the upper combined column region.

The bottom stream comprising components having boiling points higher than that of
dioxolane is preferably, apart from a small substream which is discharged, recycled to the
reactive distillation column configured as a dividing wall column, in particular into the
ethylene glycol feed stream.

A water-rich stream, in particular a stream having a water content of greater than 75% by
weight, preferably greater than 90% by weight, particularly preferably greater than 99% by
weight, is taken off from the offtake region of the dividing wall column at a theoretical plate
which is, in particular, located at the same height or below the point at which the aqueous
formaldehyde solution is fed in.

The invention is illustrated below with the aid of examples and a drawing.

In the drawing:

Figure 1 schematically shows a plant for one process variant,



.ethyl ene glycol feed stream A water-rich stream in particular a stream
havi ng a water content of greater than 75% by weight, preferably greater

t han 90%;_-@?0 oWeh@d., particularly preferably greater than 99% by weight, is
t aken of romthe offtake region of the dividing wall colum at a
theoretical plate whichis, in partitﬂrar, | ocated at the same hei ght or
bel ow t he poi nt at which the aqueous for mal dehyde solution is fed in. The

|nvent| ' strat bel t he. ai.d .of exanples and a drawing. In
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flgures ous ures rocess schene shown
in Figure 1, a feed strean11 conprising ethylene glycol and a feed stream 2
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The bottom stream 4 from the reactive distillation column RDK comprises components
having boiling points higher than that of dioxolane, in particular ethylene glycol and water.
The bottom stream 4 from the reactive distillation column RDK is fed to a second
distillation column K2 and separated therein into a water-rich overhead stream 7 and a
bottom stream 8 comprising predominantly glycol. In the preferred process variant shown in
the figure, a substream of the bottom stream 8 is discharged and the remainder of the bottom
stream 8 is recycled to the reactive distillation column, into the ethylene glycol feed stream
L.

The process variant shown in Figure 2 shows a reactive distillation column RDK which is
configured as a dividing wall column and has a dividing wall TW which is aligned in the
longitudinal direction of the column and divides the interior of the reactive distillation
column RDK into a feed region A, an uptake region B, a lower combined column region C

and an upper combined column region D.

The feed streams ethylene glycol (stream 1) and aqueous formaldehyde solution (stream 2)
are introduced into the feed region; in the preferred process variant shown in the figuore,
stream 1 is introduced above stream 2, A water-rich stream 10 is taken off from the offiake
section B and is fed to the wastewater requiring treatment. A stream 3 comprising the



.bottom stream 8 conprising predom nantly glycol. In the preferred process
variant shown in the figure, a substreamof the bottomstream8 is

di schar gedo@toddrgn r emai nder of the bottom stream8 is recycled to the
reactive distillation colum, into the_ethylene glycol feed stream 1. The
process variant shown in Figure 2 showd-a reactive distillation col urm RDK
which is configured as a dividing wall colum and has a dividing wall TW
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that in the reactive distillation colum configured as dividing wall colum
and is separated therein into an overhead stream 5 conprising the azeotrope
of di oxdhamepmatssrvariateshotvinan dagude B3, dresetbfletcegiyeslabert srannd] ipfeesiawbevat t he

top of ttﬁ'eestiéahsiofj%lc@%&%gi%bh%ﬁe e%gﬂmoK% of which part is taken off and the

remai nder 1S recyc ctlve istillation colum RDK in the upper
region thereof, and a bottomstream 6 conprising pure dioxolane. In the
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boilers, the bottomstream9 and a stream 6 fromthe | ower regi on of the

strippi r?@ng’é'é?ﬁ%e digrplaAe. conpri ses pure di oxol ane.

The bottom stream 4 from the reactive distillation column RDK is fed to a second
distillation column K2 and separated therein into a water-rich overhead stream 7 and a
bottom stream 8 comprising predominantly ethylene glycol, part of which is, in the preferred
embodiment shown in Figure 2, discharged and the remainder is recycled to the reactive
distillation column RDK, into the ethylene glycol feed stream 1.

Figure 4 shows a variant of the process depicted in Figure 3 without the first distillation
column K1; an overhead stream 11 comprising low boilers is taken off from the reactive
distillation column RDK and, at a point below this, a pure dioxolane-comprising stream 3 is
taken off from the upper region of the reactive distillation column RDK.

Figure 5 shows a particularly preferred process variant having a single column, namely the
reactive distillation column RDK which is configured as a dividing wall column having a
dividing wall TW aligned in the longitudinal direction of the column. The ethylene glycol
feed stream 1 is introduced in the upper part of the feed region A and the aqueous
formaldehyde solution, stream 2, is introduced at a point below this in the middle part of the
feed region A. A water-rich stream 10 is taken off from the offtake region, an overhead
stream 11 comprising low boilers is taken off from the upper combined column region D

and a stream 3 comprising pure dioxolane is taken off below this.



.The pottomstream 4 fromthe reactive distillation colunmm RDK is fed to a
second distillation colum K2 and separated therein into a water-rich

over heaGgrghéBddkslsAnd a bottom stream 8 conprising predonm nantly ethyl ene
gl ycol, part of m%ich is, inthe preferred enbodinent shown in Figure 2,

di scharged and the remainder is recycrgd to the reactive distillation
colum RDK, into the ethylene glycol feed stream 1. Figure 4 shows a vari ant
of the ocess depicted in Fiqure 3 wthout th irst distillatjo col um
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react i veanddheteintdimter tnrecylledmo tRDkcaativk diatillatiopaiohimio ebrdvguirdd a5, disidingreall

di oxol a .S j n off fromthe upper region of the
reactivg%gﬁggﬁﬁ#zfggga%%fégﬁﬁQB%fm%?§ﬁ¥e 5 shows a particularly preferred
process variant having a single colum, nanely the reactive distillation
col um RDK which is configured as a dividing wall colum having a dividing
wall TWaligned in the |ongitudinal direction of the columm. The ethyl ene
glycol feed stream 1 is introduced in the upper part of the feed region A
and the aqueous formal dehyde solution, stream?2, is introduced at a point
below this in the mddle part of the feed region AL A water-rich stream 10
is taken off fromthe offtake region, an overhead stream 11 conprising | ow
boilers is taken off fromthe upper conbined colum region D and a stream 3
conprising pure dioxolane is taken off below this. PF 0000057083/ Sch -9- The

bottom stream 4, which conprises predom nantly ethylene glycol, is partly
di scharged and the renmainder is recycled to the reactive distillation
colum configured as dividing wall colum, into the ethylene glycol feed

stream 1. PF 0000057083/ Sch -10- Cainms 1. A process for preparing di oxol ane
by reacting ethylene glycol (1) with formal dehyde in aqueous solution (2)
in the presence of catalysts, wherein the reaction is carried out in a
reactive distillation colum (RDK), with the starting materials ethyl ene

gl ycol (1) and aqueous fornal dehyde solution (2) being fed into the reactive
distillation colum (RDK) in the mddle region of the colum and a

di oxol ane-



.conprising stream (3) conprising at |east 75% by wei ght of dioxol ane being
taken off fromthe upper region of the reactive distillation colum (RDK)
and a bekh@iszadaleam (4) conprising conponents having boiling points higher
than that of dioxol ane being taken of 2. The process according to claim
1, wherein the reactive distillation colunn (RDK) is operated at a pressure
at the top in the range fromO0.01 to 50 bar absolute, preferably fromO0.15
to 2. 50 (Bamsabsol ute, particularly preferably from0.2 to 1.50 bar absol ute.
3. The process according to claim1 or 2, wherein the di oxol ane-conpri sing
stream fromthe upper region of the reactive distillation colum (RDK)
has the eorrpcfspltorc@ﬁs foppreparingadiewlanspley whetiigstaylenceglyeal ¢b) Witk éormajdehyde
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di oxol ane constremn @) gmmsemg tdoa:rpoﬁél% havins @hﬂmgppetrn&r highyr ghaattbat vhan
95% by wei ghty; an qu HHoGilardsy preferably greater than 99% by weight, is

taken off fromt Iglpplng section of the first distillation colum (K!),
in particular fromthe bottom of the first distillation colum (K!'). 4. The
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from the reactive distil lon col um % whi ch nprises conPonents
havi ng boi | i RBeraisdh #adrefsueat thenan in Hlftra'éﬁe ﬁ)IB)Qﬁ]a‘iﬁ’éo ‘?9§ abgute grrglesabdyr ng

distillation fesmh Mg t6 53D bariihsolute, BRI Ak ei@fabgr RERTSLE]. 50 bi®sélaR. i n t he
range fromO0.1 to 50 bar absolute, PF 0000057083/ Sch -11- preferably from

0.15 to 2.50 bar absolute, particularly preferably fromO0.2 to 1.50 bar
absol ut 8. anderproeeshhaiordinged elaini ilQh ZQmEfw&dlc&li(bméne(cb)nmaiﬂgr@reamV@) er
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of the azeotrope of dioxolane/water under the conditions of temperature and pressure
in the upper region of the reactive distillation column, the dioxolane-comprising
stream (3) is fed to a first distillation column (K1) in which the pressure at the top is
above the pressure at the top of the reactive distillation column (RDK) and an
overhead stream (5) having the composition of the azeotrope of dioxolane/water
under the conditions of temperature and pressure at the top of the first distillation
column (K1) is taken off from the first distillation column (K1) and is recycled to the
reactive distillation column (RDK) and a stream (6) which comprises pure dioxolane
and has a dioxolane content of greater than 90% by weight, preferably greater than
95% by weight and particularly preferably greater than 99% by weight, is taken off
from the stripping section of the first distillation column (K1), in particular from the
bottom of the first distillation column (K1).

4, The process according to any of claims 1 to 3, wherein the bottom stream (4) from
the reactive distillation column (RDK), which comprises components having boiling
points higher than that of dioxolane, is fed o a second distillation column (K2}
which is operated at a pressure at the top in the range from (.1 to 50 bar absolute,



. preferably greater than 99% by wei ght, and a bottom stream (8) which is rich
in . ethylene glycol are taken off. S. The process according to any of clains
1 to 4, ph@neirisagesmal | substream of the bottom stream (8) which is rich in
et hyl ene glycol fromthe second distillation colum (K2) is discharged and
t he remai nder of the bottom stream ('8)11\/'\,hi chis rich in ethylene glycol is
recycled to the reactive distillation colum (RDK). 6. The process according
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and the bottom stream (4) conprising conponents having boiling points
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distillation colum (gﬁ corrprl ses pure di oxol ane  having a di oxol ane

content of grbabereacthndissiation cpbiigm(RDEy drierabey rggien (). amafitake wegiesy
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are fed into the feed region (A), the stream (3) comprising dioxolane is taken off
from the upper combined column region (D) and the bottom stream (4) comprising
components having boiling points higher than that of dioxolane are taken off from
the lower combined column region (C) and a water-rich stream (10) having a water
content of greater than 75% by weight, preferably greater than 90% by weight,
particularly preferably greater than 99% by weight, is taken off from the offtake

region (B).

7. The process according to any of claims 1 to 6, wherein ethylene glycol (1) is fed into
the reactive distillation column (RDK) in a molar excess over formaldehyde in
aqueous solution (2) and at a point above this.

8. The process according to claim 1 or 2, wherein ethylene glycol (1) is fed into the
reactive distillation column (RDK) in a molar excess over formaldehyde in aqueous
solution (3) and at a point above this and the dioxolane-comprising stream (3) from
the upper region of the reactive distillation column (RDK) comprises pure dioxolane
having a dioxolane content of greater than 95% by weight, preferably greater than
99% by weight, particularly preferably greater than 99.5% by weight.

9. The process according to claim 8, wherein an overhead stream 11 comprising



. -12-. conmponents having boiling points |lower than that of dioxolane is taken
off fromthe reactive distillation colum (RDK) and the bottom stream (4)

fromtl'k%d %é{’ﬁch distillation colum (RDK) is fed to a second distillation
col um KB@V\MC is operated at a pressure at the top in the range from

0.1 to 50 bar absolute, preferably f}omo0.15 to 2.50 bar absol ute,
particularly preferably fromO0.2 to 1.50 bar absolute, and from which a

wat er-rich overhead str.ea 7) havi a wat er. copntent of qgreat t han 75%
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into the feed relon(gé)ob . m (3) conpr si_ng_ .oxol ane" 1s taken off
from t he upp@eatecHamPREdycweights apdybetomsiren §8x waich bt Hefninathdens ghygol
conprising cgapaegofs having boiling points higher than that of di oxol ane
is taken off fromthe |lower conbined colum region (C) and a water-rich
stream (10) having a water content of greater than 75% by wei ght,
preferatly greep@tessadcor@oid ylavaisyheradattel realtiveldistiliptied eslabinyRPIEaker than

99% by wei ghédnﬁlglsjre%aaié %ndi\(?ifdmgf vrvgllfncgﬂﬁ%moﬁ;v}nagka? dlrv1ecﬂliaf(g) (]Nafll?()f'W) which is aligned
in the longitudinal direction and divides the interior of the reactive distillation
column (RDK) into a feed region (A), an offtake region (B), a lower combined
column region (C) and an upper combined column region (D) and the starting
materials ethylene glycol (1) and aqueous formaldehyde solution (2} are fed into the
feed region (A), the stream (3) comprising dioxolane is taken off from the upper
combined column region (D) and the bottom stream (4) comprising components
having boiling points higher than that of dioxolane is taken off from the lower
combined column region (C) and a water-rich stream (10) having a water content of
greater than 75% by weight, preferably greater than 90% by weight, particularly

preferably greater than 99% by weight, is taken off from the offtake region (B).



