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t hat partlcula nsivé mXxin reactants. W t

erred to as direct chlorination, takes place with the
liberation of heat of reaction. For better contrel of the
reaction and for dissipating the heat of reaction it is

commonn to use circulating liquid'EDC. For this purpose
10 liquid reacticn mixture or crude EDC is taken off from

the reaction chamber and the heat of reaction is utilized

by way of a heat exchanger to operate distillation

columns, for example. Such processes are known, for
example, from EP-A-471 987 (ZA 91/6491), DE-A-40 29 314
15 and DE-A-41 33 810. From these documents it is alsoc known
that particularly intensive mixing of the reactants with

the circulating EDC can be ensured by means of appro-~

priate devices such as static mixers.

The invention now relates to a process for preparing EDC

20 by feeding ethylene and chlorine inte circulating EDC
with intensive mixing and heat recovery, which comprises

. carrying out the reaction at from 65 to 125°C and at from

0.3 to 3.2 bar absolute, pressure and temperature being
chosen such that the reaction mixture boils, and conduc-

25 ting the heat of reaction away from the gas space and

supplying it to a heat exchanger.

The invention additiomally relates to an apparatus for
carrying out the process, which is shown diagrammatically
in Pigure 1. In this figure the reference numbers have

30 the following meanings:
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Reactor
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Mixing device
Limit of the ligquid EDC
s Circulation line for liquid EDC
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-tHe_dircuIating EDC can be ensured by neans of appro- priate devices
such as static mxers. US-4 873 384 20 descri bes a process for preparing

_EDC from et hyl ene and chlorine iml4quid EDC in which the vapor of the
- reaction medi um serves to recover sone of the latent heat. The
i nvention now rel #38® to a process for preparing EDC by feeding

ethyl ene andgchLoh#eepoisit! Fordicdhiorie 2 ethylene ensi ve mi xing and
heat recovery, which c ri,ses rrying out the reaction at frome65 to
125[err] C anéq af® £ ﬁe%n%"é‘p% @833.5%3‘9#%95] t?tt&yi% pressure and
tenperature 8 <heiffgakizoddmes for gamecise resatiiiom mixtiaree boil s, and
conducting the heat, of .re | Q, LWL, as space 30 and supplying
it to a eatgéxfhgkgéfgo e %%ﬁ@ in&%%?#%%pgé%itionally relates to an
apparatus fold0 = H&ﬁﬁ?yﬁwﬁyammerthe process, which is shown diagrammatically
in Figure 1. 1hn.t Rietifrndunieid Beonfftdlee Metith Wikianddvao to tdiee fol | owi ng

nmeani ngs:
reactor 1

12 = Line to the distillation ecclumn (not shown)
10 13 = Line to or from the heat consumexr unit
14 = Line to or from the heat consumer unit

Preferred embodiments of the novel process and of the
apparatus are described in more detail below:

One process variant consists in taking off gaseocus

18 reaction mixture from the gas space, condensing the EDRC
in a heat exchanger and passing the liquid EDC back into
the reactor.

Another embodiment of the imvention consists in feeding
the gaseocus reaction mixture at the side into a distilla-

20 ticn column from which inert gas fractions and unreacted
ethylene are taken off from the top, pure EDC is taken
off at the side below the infeed point, and high-boiling
byproducts are separated off from the bottom. This
distillation cclumn can advantageously be cperated with

25 the heat of reaction from the gas space of the reactor.
In this case the temperature in the lower part of the
distillation column is somewhat lower than the tempera-
ture in the reaction chamber. It is, for example, 90°C if
the reaction is carried cut at 105°C.

30 An appropriate apparatus for this embodiment of the
invention is shown in Figure 2. In this figure the
reference numerals 1 tc 14 have the meanings given above,
and the cthers are:



--,1;a-, " 1= Reactor 2 = Mxing device 3 = Linit of the liquid EDC 4 =

Circulation line for liquid EDC 5 = Punp 6 = I'nfeed
point for chlorine or ethylene 7 = 3Infeed point for chlorine or _
- ethyl ene 8 = Oftake line for gaseous reaction mxture 5 9 = Line
to the heat &&klafjatilplation golumteat exchanger 11 = Return line
from the heatyexchangeredd v dtele productseactor 1 12 = Line to

the distillation colu not shown) “10 13°= Line to or fromthe heat
consumer unj t£7 Condander
18 = Circuit line

5 19 = Return flow vessel
20 = Pump
21 = Line for taking off low-boiling products
22 = Drier
23 = Line for off-gas
10 24 = Condenser
25 = Pump
26 = Line for EDC
27 = Line for high-boiling products

The volatile products pass from the head of the distilla-

15 tion column 15 through the line 16 and the condensex 17,
by way of the circuit line 18, inte the container 19
(return flow wvessel). In addition, condensed liguid
products pass via the circuit line 18 and a pump 20 into
a drier 22, which prevents entrained water from kecoming

20 enriched in this circuit and causing corrosion. Via a
line 21 it is possible to bring out low-boiling products
gseparately.

Gaseocus products, essentially unreécted ethylene and
inert fractions, pass from the container 19 via a further

25 condenser 24 and a pump 25 to the off-gas utilization
unit.

The drier 22 can be of customary design and may function,
for example, in accordance with known physical and/or
chemical wmethods. If the drier 22 contains a drying
30 agent, chemical drying agents such as phosphorus
pentoxide or physical drying agents such as molecular
sieves or silica gels are appropriate. Dryimng is advan-
tageously effected as indicated im US-A-5 507 920.

In a different embodiment of the invention the distilla-
35 tion coclumn is operated under reduced pressure. This



14 = "Line to or fromthe heat consunmer unit Preferred enbodi nents of
t he novel process and of the apparatus are described in nore detail
bel ow. One process variant consirs#s=in taking of f gaseous 15
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: container 19). Pressure regulation here is by means of
one or more pumps, for example the pump 25 {(with appro-
10 priate valves, which are not shown in the figure). In
this embodiment the products which arrive by way of the
condenser 17 are depressurized in the container 19. The
gas phase passes via the line 23 into the condenser 24,
from which liguefied products flow back to the container
15 19 via the line 28. The ligquid phase - pure EDC - is
peparated downstream of the pump 20 into the product
stream {(via line 26) and the return stream 18.

The process is carried out with the customary catalysts.
Suitable catalysts are combinations of Lewis acids such
20 as iron{IlI) chloride and halides of metals of the first
or second subgroup of the Periodic Table of the Elements,
especially sodium chloride, in a wide variety of mclar
ratios {(NL-A-6%0139%98, US-A-4 774 373 or DE-A-41 03 281;
and, in particular, with the catalyst system according to
25 WO-A-94/17019 {ZA 84/0535), in which case during the
entire reaction the molar ratio of sodium chloride to
iren(III) chlcride remains below 0.5, preferably in the
range from C.45 to 0.3. In this process the EDC is
cbtained imn such high purity that particularly long
30 standing times of the heat exchangers are achieved.

The novel implementation of the process entails a range
of advantages:

The reaction can be carried cut very safely and can be
readily contrclled at any time. By this means it is
35 possible to keep the reaction temperature low, which



-30 An appropriate apparatus for this enbodi nent of the I nvention is

shown in Figure 2. In this figure the reference nunerals 1 to 14 have
‘the nmeani ngs given above, and t he-obhers are:
- -3 - 15 = Distillation colum 16 = Line for volatile products
17 = Condenssippresses the ormaitdon pé byprodyces. f@Qving §¢ Jbs Sash
%trl_ = Punp , :;chatZitHe :g.rié&% hef tz@éic%@ldéﬂ; fid O\ggﬂa&hbité@ r&mgwgggom I;;héz =
i er = i ne for off-gas, = enser =
26 = Line {Geaasss  reaption [migtinen fhoiiqdly PuHdERs, for

example c¢irculation evaporators, can be given small

5 dimensions, since the heat of condensation cf the EDC is
utilized as well. Another advantage is that the heat
exchangers are not contaminated by entrained catalyst and
high-boiling bkyprocducts.

The utilization of the heat of reaction and heat of

10 condensation is very effective and permits a large number
of constructional designs o¢f the process. The heat
exchanger or exchangers can be arranged directly adjacent
to the reactor, and the heat-utilizing apparatus can in
turn alsoc be built in the direct spatial vicinity of or

i5 arocund the heat exchanger or exchangers. By this means it
is possible to avoid ccnstructiomal expense and heat
losses as a result of long lines and to save valuable
space in the plant.

In the case of the abovementioned embodiments of the

20 invention, in which inert gas fractions and unreacted
ethylene are removed, the ethyleme can be separated off
from the inert fractions im a known manner and passed
back te the process. Gas fracticns such as oxygen orxr
nitrogen are, for example, entrained by the chlorine, the

25 oxygen here being regarded as inert as it is at a volume
concentraticon below the explosion limit (3 %). Off-gas
recycling in the context of direct chlorination is
described in WO-A-96/03362 (%A 95/6058).

The implementation of the reaction is effected in a

306 manner known per se, reference being made to the above-
mentioned documents in relation tec this and to the
details regarding apparatus.

The novel process is explained in more detail in the
following examples.



The volatile products pass fromthe head of the distilla- 15 tion colum
15 through the line 16 and the condenser 17, by way of the circuit
line 18, into the container 19 (retfirn flow vessel). In addition,
condensed liquid roducts pass_via the circuit line 18 and a punp 20
into a difamplm 1 \Afﬁ‘wi%ﬁ% A4 ek r ai ned water from beconi ng 20
enriched in this circuit and causing corrosion. Via a line 21 it is
possible to bring Qut | owhoilin .produc%zﬁa 1 wiggaratel Gaseous

products, essehi® SHRPIFEICESE &f8 n%r?tq‘gla%twjt‘)’ﬁ%l;’ Hass
fromthe contelilteridd g afed fin tima t2e Komldhsmd Zthyidere pafadb imw t he
off-gas util "@ﬁ%' Line Y tTl?e reactc;'ilhei.éj.rﬁﬁlgé - bﬁ.ﬁlﬁ“&‘gﬁ@%y
desi gn and may Tunction, or exanpl e, in accordance f% known

physi cal %@nd/tore liquidekpved heanddhisg ERG g muEped dbftiadslab%i ng 30
agent, chemgal tHeYilNGie dPCRhE HEpuMS SRNOBRN0GES mixtRee! Qthiieh or

physt ool 91! Qo 9EN e OIS BLECHL T o SV AT PRI,
507 920. 8 (essentially comprising EDC but alsc traces of unreact-
ed ethylene, oxygen, nitrogen and components which boil
10 more readily than EDC) is predominantly (about 85 %)
passed via the line 8 to a column heater 10 {heat exchan-
ger}, where it is condensed and passed back into the
reactor 1 via the line 11. The energy of condensation is
passed via the lines 13 and 14 to the distillation column
15 15 and is led away from the latter.

The smaller proporticn of the gas mixture is fed via the
line 12 into the distillation column 15 at the side,
where unreacted ethylene, oxygen, mitrogen and traces of
relatively low-boiling byproducts such as ethyl chloride

20 and water are separated off at the top (line 16). The
pure EDC is taken off from the column 15 via the line 26
{(below the infeed point of the line 12}.

Nonceondensables such as ethylene, oxygen and nitrogen
pass via the line 16, the condemser 17, the line 18, the

25 container 19 and the line 23 toc an off-gas comndenser 24,
and then to the compressor 25, which sends them under
pressure to an off-gas utilization unit.

Condensables such as relatively low-boiling byproducts

and an azeotropic mixture of EDC and water likewise pass
30 first via the line 16, the condenser 17 and the circuit

line 18 to the return flow vessel 19, but from there they

pass via the conveying pump 20 to the drier 22, which

prevents traces of entrained water from accumulating at

the cclumn head. The dried condemnsate then flows via the
35 circuit line 18 into the distillation coclummn 15.



In a different embodi nent of the invention the distilla- 35 tion colum is
oper ated under reduced pressure. This

-4- enbodi nent is shown in Figure-37 Fn this figure the ref erence
nunbers 1 to 21 (there is no drier 22) and 23 to 27 have the neanings
gi ven above &#AMELe 2 o(Figu¥® 3} flow line fromthe condenser 24 to the
cont ai ner 19. 5 In this case the container 19 is under a nore greatly

reduced pressyre than the cgl um 15 (for _exapple 0.8 ro, absglute in
he col um: 1556 Brtngusn, & bfBmprel pe £ T8 hdrdttanhs)te st

regul ati on heirgd itshdyy trleansratedure abe a8 Hwlkowanps, for exanple the punp
25 (with appro- 10 priate valves, which are not shown in the figure). In

this enbodi ment thiﬁfroducts which arrive by way of the  condenser 17
are depressurfhedEntaller pant apfickheogashmixturgad spigse iids Sde viine he

line 23 it o 106 NS eistdllation column 15. Pure EDC and unreact-
ed ethylene, oxygen and nitrogen and traces of relatively
low-boiling components pass wvia the line 16 to the EDC
condenser 17 and them via the line 18 to the return flow
vessel 19, A (single} vacuum pump 25 is used to establish
10 a pressure of 0.8 bar absolute in the ceclumn 15 and
~ 0.26 bar absolute in the return flow vessel 19, in orderxr
to separate off the unreacted ethylene dissolved in the
EDC, and also the oxygen and nitrogen. Purther EDC is
condensed at + 1°C in the off-gas condenser 24, and the
15 off-gas is passed wvia the 1line 23 to an off-gas
utilization unit. Pure EDC from the return flow vessel 19

is passed via the line 26 tc an EDC cracking furnace.



from'which |iquefied products flow back to the container 15 19 via the
line 28. The liqui d phase - pure EDC - 1is separ at ed downstream of the
,punp 20 int oWh@RAIIER——stream (vil tine 26) and PCRLBPS7 033868 eam

18. The process outfmnth_the customary catal ysts.
Sui t abl e catalyst ﬂm ' of=dBdM& acids such 20 as iron (I111)
chl ori de and haI| he flrst or second subgroup of the

Peri odi ¢ Tagéle of the El enerk%w prepss CI aI I )é’& %ril?l%? hl %:?I ﬁ’ WI de
variety of ar L r

281) and, in mmadmngeathyﬁéﬁet&mdcahb@ysnesyatenva&cuﬂaﬁmggt@D@S

VO- A 04/ 17019 (ZA Q4 §535aivi YGRS 26 g JhF degact | on

the nolar ratio of "sodi"Um |ronfll chiori de. renalns bel ow
0.5, prefeerably irpzines cammgrg pusntbesserathon af @ HATPEHAEEE Athe EDC

i's obt ai ned '%M%éﬂl% RUEREY ahlatatPa tpﬁéﬁé&ﬁiﬁ’ b@nﬂréﬁ osBard ng
ti mes of the heat excg) ﬁ&@ie achi eved. nent ati on

no
of the process ent3i4 utewﬁPQEﬁ%ﬁ?%g§9d tempegﬁg g%a%ﬁ%ﬁgcan be

carried out very:ﬁﬁﬁé@nasdcnamhmﬁ the reaction mixture beils, and
conducting the heat of reaction away from the gas

10 space and supplying it te at least one heat
exchanger.
2. The process as claimed in claim 1, wherein part of

the gasecus reaction mixture is taken off from the
gas space, the EDC is comdensed in a heat exchanger
i85 and the liguid EDC is passed back to the reactor.

3. The process as claimed in claim 1 or 2, wherein part
of the gaseous reaction mixture is fed at the side
into a distillation coclumn frem which inert gas
fractions and unreacted ethylene are taken off from

20 the top, pure EDC is taken off at the side below the
infeed point, and high-boiling byproducts are sepa-
rated off frcm the bottom.

4. The process as claimed in claim 3, wherein the
distillation column is operated with the heat of

25 reaction from the gas space cf the reactor.
5. The process as claimed in one or more of the preced-

ing claimsg, wherein the intemsive mixing is effected
with a static mixer.

6. The process as claimed in one or more of the preced-
30 ing claims, wherein the reaction is carried out with
a catalyst system comprising a Lewis acid and a
halide f£rom the first or second group of the Perio-
dic Table of the Elements.



. readil'y controlled at any time. By this means it is 35 EIMEHHHM
the reaction tenperature | ow, which suppressggml \4
byproducts. Omng to the fact t hat -t Be-heat of reaction 15 cdonducged* -

~away fromthe aseous reaction mxture, the heat exchangers, for

exanpl e circulatidre e@&”@éﬁe@ﬁoréi @@m@ﬂgl §#8n ckaim| 6,5 W@emml die since
the heat of condensald Bpstof driidsidd | Sompridlis! | 46di88 Vehlor

advant age i s that the eat exc angers are not contam nated y ent r ai ned
cat al ys%J and Ebw" ub? & molar neele et i5ete¥0o%- t he heat

of reaction and heat of 10 condensatlon Is very effective _?_Ed permts a

exchanger o Sxchafarienaras P sHERvthR, Bor DRalpReeie o Ggihee

reactor, Jand the h?@’atclﬂ‘mw y4 S n‘QOaEpawhmb campirises at memcdlogo {14 ,bw It in

the direct spati alyMithdiddrBe Of2), a limit of the IIQLlﬂ EDC (3}, a
circulation line for ligquid EDC {(4), a pump (5),
infeed points for chlorine and ethylene respectively
{6, 7), an offtake line for gasecus reactiocn mixture

10 ' (8), a line (9) to the heat exchanger (10}, a heat

exchanger (10}, a return line (11} from the heat
exchanger {10} to the reactor (1), a line (12) toc a
distillation column and lines (13, 14) to and from,
respectively, the heat consumer unit.

15 9. The apparatus as claimed in claim 8, which comprises
a distillation column (15}, a line for wvolatile
products (16), a condenser (17), a circuit lire
{(18), a return flow vessel (19}, a pump {20}, a line
for taking off low-boiling products (21), a drier

290 {22}, a line for off-gas (23), a condenser (24), a
pump (25}, a line for EDC (26) and a line for high-
boiling products {27).

i0. The apparatus as claimed in claim 9, in which the

drier (22) is omitted and a return flow line {(28)

25 from the condenser (24) to the container (19) is
provided.



15 around the heat exchanger or exchéngeréf By this nmeans it IS

possi bl e to avoid constructi onal experise:and heat | osses as a result
.of long lines and to save val uabl e space in the plant. In the

" case of the abovwoemsisioned enbodi nents of the 20 inventi onpciEpemisessh i nert
gas fractions and unreacted et hyl ene are renoved, the ethylene can be
separated off fromthe inert fracﬂ<$§§in a known manner and passed
back to the process. Gas fractions such®ds® oxygen or, nitrogen are, for

exanpl e, entrained by the chlorine, the 25 oxygen here being regarded as

inert as it is at a volune concentration below the explosion |imt (3
% . Of-gas recycling in the context of direct <chlorination is
descri bed in WO A-96/ 03361 (ZA 95/ 6058). The inpl enmentation of the

reaction is effected in a 30 rmanner known per se, reference being nade to
t he above- menti oned docunents in relation to this azzito t he

detail s regardi ng appar at us. The novel process is e¥plained in nore
detail in the fol |l ow ng exappl es. ot
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. Exanple 1 (Figures 1 and 2) ~In a direct chlorination reactor 1 with a
static m xer 2, chlorine is fed in via the line 6 and ethylene is fed
in via the line 7. The reactor is filled with liquid EDCto 5 the
“liquid level 3 and this EDC is punped in circulation via the line 4 and
the punp 5. The &&%%8814RT ure which energes fromthe vapor?&,&%7 of the
reactor via the line 8 (essentially conprising EDC but also Res of
unr eact - ed et hyl ene, oxygen, nitrogen and conponents which boil 10
nmore readily than EDC) is predomni nantlyé/@about 85 % passed via the
line 9 to a colum heater 10 (heat exchan- ger), where it is condensed
and passed back into the reactor 1 via the line 11. The energy of
condensation is passed via the lines 13 and 14 to the d| =+ Iatlon'
colum 15 15 and is led away fromthe Tatter. | b




The srral | er proportion of the gas mxture is fed via the line 12 into
the distillation colum 15 at the side, wher e unreacted et hyl ene,

. oxygen, nitrogen and traces of relatively | ow boiling byproducts such
= as ethyl chloridgg@maend water are separated off at the topchlerresit). The
pure EDC is taken off fromthe colum 15 via the Iine 26 (bel ow t he

i nfeed point of the line 12) . Noncondensabl es such as et hyl ene,
oxygen and nitrogen pass via the |i 8 316, the condenser 17, the line
18, the 25 container 19 and the line 23 to an of f-gas condenser 24,

and then to the conpressor 25, which sends them under pressure to an
off-gas utilization unit. Condensabl es such as relatively

| ow boi | i ng byproducts and an azgotropic m xtu ‘
| i kewi se pass 30 first via the line}l16, the condqg
line 18 to the return flow vessel 19, tbut fromthery . asd \
conveyimnmg punp 20 to the drier 2246Mg<ﬂ1 preventsjtraces off.engai ned
wat er from accunul ati ng at t he cofum head. Th‘;dgied;pondgﬁsate t hen
flows via the 35 circuit line 18 int¢ the dist%%l;ni)nzg | um 15.

/fZB




e L Exanmpl e 2 Figure 3) - The procedure of Exanple 1, first
par agraph, is repeated, and t hen the procedure is as foll ows: The
smel ler part of the gas mxture is fed via the line 5 12 into the
distillation colum 15. Pure EDC and unreact- ed et hyl ene, oxygen and
nitrogen and traces of relatively | ow boi | i ng conponents pass via the
line 16 to the EDC condenser 17 and then via the line 18 to the return
fl ow vessel 19. A (single) vacuum punp 25 is’used to establish 10 a
pressure of 0. 8 bar absolute in the colum 15 and 0. 26 bar absol ute
in the return flow vessel 19, .in order to separate off the unreacted
et hyl ene dissolved in the EDC, and al so the oxygen and nitrogen.
Further EDC is condensed at + 1[err]Cin the off- gas condenser 24,
and the 15 off-gas is passed via the line 23 to an off-gas
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.utilization unit. Pure EDC fromthe return flow vessel 19 I s passed

vi‘ta the line 26 to an EDC cracki ng furnace. WO 98/ 01407
8 EMPEESEPUF/Ba399 1= 1 -process for preparing
1, 2-di chl or oet hane (EDC) by feeding ethyl ene and chlorine into
circul ati ng EDCProceas fomi prepardngi de2niirhdozpgthene P¥c&dE@Et which
com 5 prises carrying out thaibedeke®Bnat a tenperature of
from65 to 125[err]C and at a pressure of fromO0.5 to _ 3.2 bar
absol ute, pressure and tenperature being chosen such that the

reaction m xtrhee hovdrtiamdrelates to congwotisg tive hemepafingadtRen away
fromthe gas C ( (BTeTaIMVAl ist. - to at |east one heat
dﬁ%hlgfgeﬁh%%% %pb%ﬂgeé% @§%§%¥§?Eﬂ6n,

exchanger. CéSs as I'n claiml1l, wherein part of
5 The preparation of 1,2-dichlorcethane (EDC below) by
reacting ethylene with chlorine, which is generally
referred to as direct chlorinatiom, takes place with the
liberation of heat of reactiom. For better control of the
reaction and for dissipating the heat of reaction it is
10 common to use circulating liguid EDC. For this purpcse
liguid reaction mixture cor crude EDC is taken off from
the reaction chamber and the heat of reaction is utilized
by way of a heat exchanger to operate distillation
columns, for example. Such processes are known, £for
15 example, from EP-A-471 987 (ZA 91/6491), DE-A-402%314 and
DBE-A-41 33 810. From these documents it is alsc known
that particularly intensive mixing of the reactants with
the circulating EDC can be ensured by means of appro-
priate devices such as static mixers. US-4 873 384
20 describes a process for preparing EDC from ethylene and
chlorine in liguid EDC in which the vapor of the reaction
medium serves tce veccover scme of the latemt heat.

The invention ncw relates to a process for preparing EDC

by feeding ethylene and chlorine into circulating EDC
25 with intensive mixing and heat recovery, which comprises

carrying ocut the reaction at from 65 toc 125°C and at from

0.5 to 3.2 bar absolute, the pressure and temperature

being chesen such that the reaction mixture boils, and

conducting the heat of reaction away from the gas space
30 and supplying it to a heat exchanger.

The invention additicnally relates to an apparatus for
carrying out the process, which is shown diagrammatically
in Figure 1. In this figure the reference numbers have
the following meanings:
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the gaseous reaction nmixture is taken off fromthe gas space, the

EDC i s condensed in a heat exchanger 15 and the liquid EDC is passed
back to the reactor. 3. The process-as clained in claim1l1l or 2,
wherein part of the gaseous reaction mxture is fed at the side
into a distillation colum fromwhich inert gas fractions and

unr eact ed et hylerieatteot aken of f from 20 the top, pure EDC is taken
of f at the sigle the ., . . i nfeed point, and high-boiling

" byproducts aré'ej ‘égiﬁo‘%?{hg devite rated off fromthe bottom 4. The
process as claiwddimit cdfithe,lidneidi gDt he distillation colum is
operated wth th fs . ctio m t he gas space of the
reactor. & gj JTleé%{)ﬁ%gelé%neasf%{gﬁzf‘%ﬁl@né%ﬁe or nore of the preced-
ing clains, wherein the intensive mxing is effected with a
static m xer. 6. The process as clainmed in one or nore of the
preced- 30 ing clainms, wherein the reaction is carried out with
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reébeéiively, t he heat consunmer unit. 15 9. The apparatus as clained in

claim 8, which conprises a distillation colum (15), a line for
vol atile -products (16), a condenser (17), a circuit line
-(18), a return flow vessel (19), a punp (20), a line for taking
| ow- boi ling products (21), a drier 20 (22), a line for off-gas
(23), a condenser (24), a punmp (25), a line for EDC (26) and a
line for high- boi l i ng products (27). 20. The apparatus as
claimed in claim9, in which the drier (22) is omtted and a
return flow line (28) 25 fromthe condenser (24) to the container
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