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Description Process and apparatus for preparing .

1,"2-di chl or oet hgnggposdigrect chlorination i - poT/EPo%bB78%f - gas
recycling 5 The invention relates to a process for preparing 1, 2-

di chl oroet hane, terned "EDC' bel ow, by feeding chlorine- and et hyl ene
‘into circul ated EDC whi ch contains ai%ﬂ—%ﬁlm'i’—’éyst systemof iron (I11)
chloride and a halide of a netal of the first or second main group of

the Periodic Table 10 of_the FEl enent anopunt s Pf oxygen, a part-

s and snal
stream of the reaction m&f?ﬁ%s%eﬁrh ?%%a’f%t"ﬁa A PTERRM ation, the
vapori zed EDC bei ng seba?edichldfoéthane by ndixeceahlorimdtion e

constituents and isol ated, whicRyen o@gu&ggsg.gc%&g_%%i ng said nore readily
volatile constitu- 15 ents to the reaction, thé& conbination of the

fol | owi ng process features being excepted: the netal chloride in
the catal yg symeemnavesoibniMreheesdao tahef;ﬂfabassr&tdxo (frepﬁiﬁ?g)dlwm-

ohl ot de €0, allChh dr Sl aral® (SR I o, B Ocdiaiag LiSoelhy' e
pressure and etdnd estthylene cioriaii el rnld fed)cBDE swhibely ctenltainsg ha catati on
hy a Conprﬁiaﬂ[system of iron(III) chloride and a halide of a metal
of the first or second main group of the Periodic Table
io0 of the Elements and small amounts of oxygen, a part-
stream of the reaction mixture being fed to £flash
evaporation, the vaporized EDC being separated off from
more readily volatile constituents and isolated, which
comprises returning said more readily volatile constitu-
15 ents to the reaction, the combination of the following
process features being excepted: the metal chloride in
the catalyst system is sodium chloride, the molar ratio
of sodium chloride to iron(III) chloride remaining below
0.5 during the entire reaction, the flash evaporation
20 proceeds in a vessel under reduced pressure and ethylene-
containing off-gas is recycled to the reaction by a
compressor.

The process for preparing EDC by reaction of chlorine and
ethylene is known under the term "direct chlorination”.

25 Thus, for example, DE-A 41 33 810 relates to such a
process in which the enthalpy of reaction is utilized
with the aid of flash evaporation. This known process is
carried out at a temperature of about 75 to 200°C and a
pressure of about 1 to 15 bar.

30 A process has also already been proposed for preparing
EDC by reaction of ethylene with chlorine over a sodium
chloride/iron(III) chloride catalyst a feature of which
is that fhe molar ratio of sodium chloride to iron(III)
chloride remains below 0.5 during the entire reaction.

35 This process is preferably carried out at 50 to 105°C and



The process for preparing EDC by reaction of chlorine and ethylene is
known under the term"direct chlorination". 25 Thus, for exanple, DE-A 41
33 810 relates to such a process in Wy ch the enthal py of reaction is
utd li zed with the aid of flash evaporation. This known process is
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abou 0 ar . races as al so alrea en _pr sed for
preparing pﬁﬁéeﬁﬁeaefm% m(?Fﬁ:ét ﬁ;’ﬂeﬁ%" PRt cﬂ%o?’?‘ﬁe E&F(ejfiosa BRFTH
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during the entire reac rocess Is preferably carri out at
50 to 105[ &rr] being recycled to the process. As an expedient design; it

pressure of upibOf&rleaerggﬁe oBk@SSEbCdebPedsb UthdCithylert cifs464, to
enbodi nent, all or part _of the a _vesse
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it is further_proposed,,to [eas h hyl epg_| , cycle
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mounted on the bottom of the reactor, and to react the
ethyiene with chlorine again. In this case, a part-stream
of 'the EDC circulated by pumping advantageously serves as

15 motive jet for the preferred compressor (German Patent

Application P 43 18 609.2 of 04.06.1993).

The process' according to the invention is extraordinarily
versatile: the reaction can proceed in a 'temperature
range f£rom about 50 to 200°C and at a pressure from about

20 1 to about 15 bar gauge pressure. The pressure in the
flash vessel must be correspondingly lower and is in the
range from 0.2 to 3.5 bar absolute. In one embodiment of
the process, this pressure in the flash vessel is more
than 0.7 bar absolute. '

25 The metal halide in the catalyst system is preferably
lithium chloride, potassium chloride or magmesium chlox-
ide and in particular sodium chloride. The molar ratio of
metal halide and iron(III) chloride can vary within
certain limits and in the known processes is between

30 0.5 : 1 and 2 : 1 (NL-A 6901398, DE-A 41 03 281).

The chlorine used can be fed in the liquid or gaseous
state. It is not even necessary to use chlorine of the
highest quality grade: as a result of a suitable choice
of compressor, for example using the 1liquid-jet
35 compressor mentioned in the proposed process, a technical
grade chlorine which contains small amounts of oxygen can
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ably a liquid-jet conpressor, which is expediently nount ed on the
bottom of the reactor, and to react the et hyl ene with chlorine again.
In this case, a part-stream of the EDG circul ated by punping

advant ageously serves as 15 . notive jet for the preferred conpressor

(German Pat ené_be usldn! peithier Pokbibli1Acy a.déftﬂé‘l_-tlﬂfh' 3&939.-comprle§6£h
.process according to.t i nvention is extraordinarily. versatile: the
Peact on can pPBoA QAL RERT PRy svRe, inEdh | 18 Settomrianety coRstostime, |
and at a presspreofr amdalrestisZ@ntl tbopxlessurésphdsegauge pressure. The
pressure in the flash vessel nust be correspondingly lower and is in

t he range from 0.2 to 3.5 bar absolute. In_one enbodi nent of t he
process, this pfedsukiguidiirt fcompresacr| isssedected, imhHhe progess
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processes i s between 0,04 1 , A 6901398, DE-A 41 03 281).
The chl orine ugéﬁ % i) %8‘f§§% ergggﬁgégiéoéyggéseous state. It is not

even necessary to use chlorine of the hi ghest quality grade: as a
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l'iquid-jet 35 conpressor nentlonea in the proposed_process, a technical
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This apparatus contains
a reactor (1),
feed lines (2) and (3) for ethylene and chlorine respec-
tively and preferably (4) for an inert gas,
15 a line (5) to the ,
flash vessel (6) which is under reduced pressure and has
a line (7) to conduct away the vaporized product and a
line (8) for recycling the nonvaporized product,
to which is preferably connected a dissolving vessel (9)
20 and which '
prefefably runs via a pump (10),
a line (11) for recycling a product parﬁ-stream, which
preferably runs via a pump (12) and a cooler or heat
exchanger (13).

25 The line (7) for the EDC vapor expediently runs via a
cooler (14) to the vacuum pump (15). From the cooler
(14), the line (16) runs to the receiving vessel (17) for
the liquefied EDC.

The apparatus further contains a 1line (18) £from the
30 (pressure side of the) wvacuum pump (15) via the com-
| pressor (19) to the reactor (1) for recycling residual
amounts of unreacted ethylene. (20) and (21) are lines

for off-gas disposal. '

The invention is described in more detail in the.example



-3 be used. Another possibility is the use of a conpressor of a

different type which is appropriately explosion- proof and resistant to
pressure pul ses. If a liquid-jet compressor is selected, in the
process 5 according to the invention a part-streamof the EDC

circul ated by peldwlg al so preferably serves as notive jet, in
particular a part-stream of the EDC recycled to the reactor and

pref erably cool ed. The process according to the invention is

advant ageous| y Ekampday ri ed out in an apparatus corresponding to the Figure.
Thi s apparatus contai ns a reactor (1), feed lines (2) and (3) for
et hyl ene and chl ori ne respec- tively and preferably (4) for an inert

gas, 15 a |in&qsirecthehlorinakion, vassetctsy (i davingiad¥elumguetd
pressur e and N3y 6 m* as | £lka %L:ﬂ 30004 C(s W}m%fvamwaa@ o\tbgduﬁ& and

i ne (8) for recycllng e nonvaporlze product

pref er abl y Scondd®ed (2) di SE& vERS () othe 5 eEuifiadient CB}@Fé?ﬁbl y

' \r,\ﬁ'ns'hw a a punstrddm was fed iAe fﬁé)pi@ésmﬁwds Nept ROQUEt bagr fatgeecam
'c pressure via the line (4) with nitrogen and the tempera-
ture was kept at 90°C. Liquid EDC having an iron(III)

chloride content of 780 ppm served as reaction medium.

10 Via the dissolving vessel (9), sufficient sodium chloride
was metered into the reaction medium until the desired
concentration of about 170 ppm was reached and remained
~constant.

A product part-stream was conducted via the line (5) into

15 the downstream flash vessel (6) at a pressure of 0.7 to
0.8 bar absolute. Here, 13.3 t of EDC were vaporized per
hour and taken off via the line (7). This EDC was free of
catalyst and had a purity of 99.92%.

The EDC not vaporized in the flash vessel (6) was

20 recycled into the reactor (1) via the line (8) and the
pump (10). The main product stream was fed into the line
(8) wvia the line.(ll) and the pump (12) and recycled to
the reactor (1) via the cooler (13).

A stream of 50 m* (S.T.P.)/h having an ethylene content
25 of 6% by volume were fed to combustion via the off-gas

line (21). This corresponds to an ethylene loss of 3 m®

(s.T.P.)/h. The off-gas line (20) was closed.

In contrast, if via the off-gas line (21) a stream of
28 m* (8.T.P.)/h having an ethylene content of 6% by
30 volume and via the off-gas line (20) a stream of 26 n'
(8.T.P.)/h having an ethylene content of 16%'by volume is
fed to combustion, that corresponds in total to an



preferably runs via a punp (12) and a cool er or heat exchanger (13).

25 The line (7) for the EDC vapor expediently runs via a . cooler (14)
to the vacuum punp.(15). Fromthe cooler_ g _ (14), the line (16) runs to

t he receiving vessel (17) for - . the I|quef| ed EDC. The appar at us
further contai Rrdrilddee 1ddd)of f 509 hhe(éor.P(P}ESSWQ 9 ge Qé ¢he))! ﬁcuum

punp (15) via the co ssor to the reactor (1) for recycling
resi dual amfks <t num’eﬁgﬁe?r fe acenFhing §o1% %ré‘WFﬁE%“‘ for

of f-gaa di sposte processTmcdardamgarblawlemebeibn rwﬂﬂiecliehedl off-t he
exanpl e anpl e
For direct chl &% nanll'%en ( ?eacf‘ior e(cﬁdhin\ﬂ n°f SI IreE o%t% am via Eﬁe

5 line (18) thus virtually halves the ethylene loss to

about 0.1% of the amount of ethylene used.



14.6 nerr] was fed with 3000 nferr] (S.T.P)/h of ethylene via the 5

line (2). Viathe line (3), the equivalent chlorine stream was fed
in. The pressum ves/083¥1 at . 0. 8 bar gaugeg - pr essur e peTZEPRS /okne7( 4)
wi'th nitrogen and the tenpera- ture was kept at 90[err]C Liquid EDC
having an iron(l11) -chl ori de cont efladimg/80 ppm served as reaction.
medi um 10 Via the dissolving vessel (9), sufficient sodiumchloride
was netered into the reaction nediumuntil the desired concentration of
about 170 ppm Vlas r dagratessl fiognpreparing deodsddchlorocethasep (80t by

art-stream was con [ Jlin 5o D s eglgé@ ash
\F/)eSseI (6) at a pre?é%‘?i‘g Iﬁygggﬁ)ﬁé gn&o?egh%g%n%bslorf%?e? rgiéggﬁgﬁtb of
EDC were vaporized pdrich caphaingda aleatradyetyi gyvetem | € ( tronfRrI)EDC

was fr eedofs h ??tcﬂ:%lmi@é"daﬁél 6?aa l'ﬁllg.gey P 99?33%1 t<>f t'F]he TbﬂrEE)Coﬂ'%
vaporized in the flash vessel , Wwas recycled into react or

via the line (8) anosﬁ‘ff@g m"é}urﬂ)"?‘m) .°fThEhﬁaiCPr?tﬁPé}lfct&'§§?‘8arﬁéAﬂ§h;ed
into the line (R)emverrd nd isaal(ll Bmoumt s bE pxygenl’h pastretyeamd to

the reactor (1) via the oler (13). . re f,. 50 r _
(S. T.P.)/ h having anéé;tﬁl;g/ eh aggﬁ%%n?‘lfgureogeé&)go%%l%?refirw%gfé %é’apfo
conmbustion via the ofdgtipm the vaperizdad ENG|beingreepanatedoofifi &rbwy ene

loss of 3q§err]  moke FeBaily viiFaifs Ja3nkiituedll ana Chigdtdted,

which comprises returning said more readi.ly volatile
constituents to the reaction, the combination of the
following process features béing excepted: the metal
chloride in the catalyst system is sodium chloride,
15 the molar ratio of sodium chloride to iron{(III)
chloride remaining below 0.5 during the entire
reaction, the flash evaporation proceeds in a vessel
under reduced pressure and ethylene-containing off-
gas is recycled to the reaction by a compressor.

20 2, The process as claimed in claim 1, wherein the
reaction proceeds at a temperature of about 50 to
200°C and at a pressure of about 1 to about 15 bar
gauge pressure.

3. The process as claimed in claim 2, wherein the fiash
25 evaporation proceeds at a preasure of 0.2 to 3.5 bar
absolute.
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Im contrast, if via the off-gas Iine (21) a stream of 28 nferr]
(S:T.P.)/h having an ethylene content of 6% by 30 velune and via the
off-gas line (3@)/moategreamof 26 nferr] - 7 -(S.T.P.)/h having an ethyl ene
content of 16% by volune is fed to conmbustion, that corresponds in
total to an et hyl eabgteaetobfSthentigeeliopghiré. P. )/ h or 2.9 nferr]
(S.T.P.)/h nore than by the procedure according to the invention. The
process acording to the invention with closed off-  gas line (20) and
-recycling of tHe2gRichiloznatliane: (EDE) iki nbtaisedi busfeedingl chlonines t he
et hyl ene | oss ,_q.Bg 419 Of t 1 &hsediaeth WO
06/ 03361 dhd ectilnd b "i‘r&%aée‘éﬁ%%_ g EDC, &

Cl ai ms 1 park-mtxeass ofp ther sgactigni mixguzre bedeghfind teox) figsh

feedi ng chl ori Rerapdtatiiltn,citthd Ridpddiided B Bddng separated off from

more readily volatile components and these being recycled
to the reaction.



mhlch contains a catalyst systemof iron(lll) 5 chloride and a halide

of,a metal of the first or second nmain group of the Periodic Table
of 't he El enents and snmal | anmounts of oxygen, a part stream

of “the reaction mxture being fed to flash evapo- %bﬁ&?#%@%"
vapori zed EMWOBI¥L separated of f from 10 nmor e readlly

constituents and isol at ed, whi ch conprises returning said nore
readily volatile constituents to the reaction, the conbination of
the fol | owi ng process features bHilng excepted: the netal

chloride in the catalyst systemis sodiumchloride, 15 t he nol ar
rati o of sodiumchloride to iron(lll) chl oride remaining below 0.5
during the entire reaction, the flash evaporation proceeds in a
vessel under reduced pressure and et hyl ene-contai ni ng of

gas is recycled to the reaction by a conpressor. 20 2. as
claimed in claim1l, wherein the reaction proceeds enperpt ure
of about 50 to 200[ effT, . 15
bar gauge pressure. 3. The progess as clained ing 2,
wherein the flash 25, evggpor ati on proceedsgat a pressure of 3.5
bar absol ute : -
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