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COMMONWEALTH OF AUSTRALIA
Patents Act 1952

DECLARATION IN SUPPORT OF A CONVENTION APPLICATION UNDER PART XVI.
FOR A PATENT

In support of the Convention application made under Part XVI.
of the Patents Act 1952 by HOECHST AKTIENGESELLSCHAFT of 45
BriningstraRe, D-6230 Frankfurt am Main 80, Federal Republic
of Germany and Uhde GmbH of 10 - 15 Friedrich-Uhde-StraBe,
D-4600 Dortmund 1, Federal Republic of Germany for a patent
for an invention entitled:

A PROCESS FOR THE PRODUCTION OF VINYL CHLORIDE THROUGH THERMAL, CRACKING OF
1,2~-DICHLOROETHANE

We, 1) Ulrich Tergau, 3 Am Dornbusch, D-6239 Eppstein/Taunus,

) Adalbert Otto, 26 BienerstraBe, D-6238 Hofheim am Taunus,
3) Peter Vogel, OverbeckstraBe 18, D-4600 Dortmund 1
) Hans Hermann Meynen, SicherstraBe 47a, D-4600 Dortmund 50

do solemnly and sincerely declare as follows:

1. We are authorized 1) and 2) by HOECHST AXTIENGESELLSCHAFT and
3) and 4) by Uhde GmbH the applicants for the patent to make this
declaration on their behalf.

2. The basic applications as defined by Section 141 of the Act were
made in the Federal Republic of Germany

under No. P 36 34 550.4 on October 10, 1986 and

under No. P 37 04 028.6 on February 10, 1987

by HOECHST AKTIENGESELLSCHAFT and Uhde GmbH

3. a) Gerhard Link, 55a AubachstraRe, D-6500 Mainz

b) Walter Frohlich, 11 Kampenwandstrafe, D-8269 Burgkirchen

c) Keinhard Krumbd&ck, 40 Lohnerstrafe, D-8269 Burgkirchen
)
)

d) Georg Prantl, 16 Pergerstrafe, D-8263 Burghausen
e) Iwo Schaffelhofer, 2 KettelerstraRe, D~-8263 Burghausen
a) - e) Federal Republic of Germany

are the actual inventors of the invention and the facts upon which
HOECHST AKTIENGESELLSCHAFT andUhde GmbH are entitled to make
the application are as follows:

The said HOECHST AKTIENGESELLSCHAFT and Uhde GmbH

are the assignees of the said

Gerhard Link, Walter Frohlich, Reinhard Krumbdck, Georg Prantl,
Iwo Schaffelhofer

4. The basic applicationsreferred to in' paragraph 2 of this
Declarationwere the first applicationsmade in a convention
country in respect of the invention the subject of the application.

Declared at Frankfurt am Main, Federal Republic of Germany, this
Declared at Dortmund, Federal Republic of Germany, this}Sep.. 16th, 1987

HOECHST AKTIENGESELLSCH?i) Uhde GmbH
a/ MUy
rokur

Authorlzed Signatory Pr'okurlst Director
ppa. Tergau i.V. Otto ppa. Vogel — Meynen &:
To the Commissioner of Patents
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(57) A process has now been found which makes it possib.e to
ttitize the heat contained in the cracking product gasss,
to clean the warmed 1,2-dichloroethane from solid and
relatively high-boiling, Lliquid contaminants and to com-
pensate for production variztions in a flexible manner,
a relatively high cracking conversion being achieved at
a comparable run time than is the case using the process
according to the prior art.

CLAaIm
1. A prccess for the production of vinyl chloride through

thermal elimination of hydrogen chloride from 1,2-dichloro~
ethane in a cracking furnace, liquid 1,2-dichloroethane
being warmed indirectly and evaporated using the hot,

vinyl chloride-containing gas leaving the cracking fur-
nace, and the gaseous 1,2-dichloroethane being introduced

to the cracking furnace, wherein the %,2-dichloroethane
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is warmed to boiling in a first container with the vinyl
chloride-containing gas and is transferred from here

into a second container in which it is partially evapo-
rated, without further warming, under a lower pressure
than in the first coﬁtainer, the evaporated 1,2-dichloro-
ethane being fed into the cracking furnace and the non-
evaporated 1,2-dichloroethane being fed back to the first

container.

14. An apparatus for carrying out the process as
claimed in one or more of claims 1 to 13, comprising
two closed cylindrical containers (1; 2) whose length
to diameter ration is 2 to 8, which are arranged
substantially parallel above one another at a distance
with cylinder axes which are horizontal or slightly
inclined to the horizontal, the first, lower container
in which the liquid 1,2-dichloroethane is heated up
near to its boiling temperature by an coiled pipe (3)
which carries the hot vinyl chloride containing
gas—-mixture leaving the cracking furnace, is connected
with the upper, second container (2) which contains the
boiling, liquid 1,2-dichloroethane, through at least
one rising pipe (4) which leads from the uppermost part
of the first container (1) into the second container
(2), ends open in the upper half of the latter and
transfers boiling 1,2-dichloroethane from the first (1)
to the second (2) container; at least one connecting
pipe (5) which recycles residual liquid
1l,2-dichloroethane, leads from the lower part of the
second container (2) to the lower part of the first
container (1); the first container (1) contains an
aperture (7) through which liquid 1,2-dichloroethane
and solid impurities are drawn off; the second
container (2) contains an aperture (6) through which
vapourized 1,2-dichloroethane is drawn off and fed into
the cracking furnace, has a liquid-level measurement
device (8) and at leat one further aperture (9) from
which a pipe leads into the lower part of the second
container (2), through said pipe fresh liquid
1,2-dichloroethane is fed into-the second container
(2).
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HOECHST AKTIENGESELLSCHAFT HOE 87/F 902J Dr.S-ba
Werk Gendorf

UHDE - GmbH

A process for the production of vinyl chloride through

thermal cracking of 1,2-dichloroethane

Description
The invention relates to a process as claimed in claim 1
for the production of vinyl chloride, and to an apparatus

as claimed in ctaim 14 for carrying out the process.

Incomplete thermal cracking of 1,2-dichloroethane at pres-
sures from 1 to 4 MPa and temperatures from 450 to 550°¢
for the production of vinyl chloride has been carried out
for many years on a large industrial scale. One problem

in this process is the by-products which are formed at the high
temperatures and which can lead, inter alia, to formation
of coke and blockages in the pipes of the pyrolysis fur-
nace. It is therefore usual to remove these by-products

by distillation from the unreacted 1,2-dichloroethane
before it is recycled into the process.  However, unde-
sired by-products again form in this purified 1,2-dichloro-
ethane during heating and, particularly, during evapor-
ation before cracking; these by-products can lead to prob-
Lems during cracking caused by baking-on to the cracking

tubes.

For partial removal of these by-products, it is known from
German Offenlegungsschrift 2,313,037 to partially evapor-
ate 1,2-dichloroethane in the upper part of the pyrolysis
furnace at a temperature from 200 to 250°C and a pressure
from 20 to 35 atm (about 2 to 3.5 MPa), to remove, in a
separator, the Liquid part of the mixture of vaporous and
Liquid 1,2-dichloroethane, and, after filtration, if ap-
propriate with admixing of fresh 1,2-dichloroethane, to
feed it back into the upper part of the pyrolysis furnace
while the 1,2-dichloroethane vapors escaping via the head
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of the separator are passed into the lower part of the
pyrolysis fOrnace and cracked there. The partial evapor-
ation of the 1,2-dichloroethane can take place in an ap-
paratus which is heated separately from the pyrolysis fur-
nace using fuel. A pump is used to transport the Lliquid

1,2-dichioroethane.

The pump .and filters make the apparatus for this process
expensive and susceptible to faults. It permits utili-
zation of the heat contained only in the exhaust gases
from the pyrolysis furnace, but not the heat contained in
the cracking product gases. It cleans the heated 1,2-
dichloroethane only from solid (coke) particles, but not
from Likewise undesired, Liquid contaminants which, accor-
ding to experience, form coke during subsequent cracking.

In practice, maximum cracking conversion of 54% is achieved.

In order to use the heat which is contained in the vinyl
chloride-containing cracking product gases, it is known
from German Offenlegungsschrift 2,913,030 to cool these
gases in a heat exchanger through which liquid 1,2-dichloro-
ethane flows as coolant through the jacket side. This
1,2-dichloroethane is fed to the cracking zone in gas

form after heat take-up. Purification of the 1,2-dichloro-
ethane during or after warming is not provided, and a
higher conversion than by the process of German Offen=
Legungsschrift 2,313,037 cannot be achieved. A further
disadvantage is the rigid coupling of the energy-providing
cracking product gas to the 1,2-dichlorcethane stream to

be warmed, it not being possible to cdmpensate for vari-

ations which always occur during production.

A process has now been found which makes it possible to
utilize the -heat contained in the cracking product gases,
to clean the warmed 1,2-dichloroethane from solid and
relatively high-boiling, liquid contaminants and to com-
pensate for production variations in a flexible manner,

a relatively high cracking conversion being achieved at

a comparable run time than is the case using the process
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according to the prior art.

The novel process for the preparation of vinyl chloride
through thermal elimination of hydrogen chloride from
1,2-dichloroethane in a cracking furnace, Lliquid 1,2-di-
chloroethane being indirectly warmed and evaporated using
the hot, vinyl chloride-containing gas leaving the cracking
furnace, and the gaseous 1,2-dichloroethane being intro-
duced into the cracking furnace, comprises warming the
1,2-dichloroethane to boiling in a first container with

the vinyl chloride-containing gas, and transferring it

from there into a second container in which it ié partially
evaporated without further warming under a lower pressure
than in the first container, the evaporated 1,2-dichloro-
ethane being fed into the cracking furnace and the non-
evaporated 1,2~dichloroethane being fed bacl to the first

container.

The evaporated 1,2-dichloroethane is replaced by feeding
in fresh, Liquid 1,2-dichloroethane, the lLevel of the
Liquid 1,2-dichloroethane in the second container advan-
tageously being maintained so that a large Liquid surface
area is available. In a preferred embodiment of the novel
process, the fresh, lLliquid 1,2-dichloroethane is fed into
the second container, the temberature previcusly being
requalted using temperature-control agents, such as, for
example, water, steam, liquids which contain 1,2-di-
chloroethane and which are employed again at another

point of the process, or oil. In this embodiment, the
Level of the Liquid in the second container is expediently

used as the regulating variable.

The amount of the evaporated 1,2-dichloroethane can vary
within broad Limits. Advantageously, 1,000 to 10,000 kg
of 1,2-dichloroethane per hour and, in particular, 2,000
to 5.000 kg of 1,2-dichloroethane per hour are evaporated
per square meter of surface area of the Liquid taken as
resting in the second container. The surface area of the

Liquid taken as resting can easily be determined from the
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dimensions of the second container, taking into account
the lLevel of the liquid. In fact, the surface is in con-
stant motion while the process is being carried out,
through which it {s somewhat larger than the surface
taken as resting. However, it is extremely difvicult to
determine the rapidly changing, actual surface area, if

not even impossible.

The temperature at which the fresh, liquid 1,2-dichloro-
ethane is fed to the two containers which are used for
evaporation can vary within broad Limits, the Llower Limit
being determined by the heat contained in the cracking
product gases and it being possible for the upper Limit
to be a few degrees below the temperature at which 1,2-
dichloroethane evaporates from the second container. The
1,2-dichloroethane used for the process according to the
invention ic expediently already prewarmed. The fresh,
liquid 1,2-dichloroethane is advantageously fed to the
second container at a temperature from 150 to 220°C, in
particular from 170 to 21D°C, this temperature being se-
lected so that it is at least 20°C below the temperature
at which 1,2-dichloroethane in gas form leaves the second

container. The pressure of 1,2-dichloroethane during pre-

warming until introduction into the second container should

be sufficiently high to prevent premature boiling of the
fed Liquid.

Various methods are suitable for prewarming the liquid,
fresh 1,2-dichloroethane, for example it can take place
by means of steam, heated, high-boiling Liquids, for ex-
ample mineral oil or molten diphenyl, using the hot com-
bustion gases of the burner installcd especially for this
purpose, or through electrical heating. 1In a preferred
embodiment of the novel process, the fresh, Liquid 1,2~
dichloroethane is warmed, before it is fed into the
second container, in the convection zone of the cracking
furnace using the exhaust gas which the burners heating
the cracking furnace produce. In a further preferred em-
bodiment of the novel process, the fresh, Lliquid
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1,2-dichloroethane is warmed using a heating medium which
is itself warmed in the convection zone of the cracking
furnace using the exhaust gas which the burners heating
the cracking furnace produce. Suitable heating media for
this are, as already stated, heated, high-boiling Lliquids,
such as mineral oil, silicone oil or molten diphenyl, and

also, in particular, steam.

The 1,2-dichloroethane is warmed indirectly to boiling in
a first container with vinyl chloride-containing gas. A
heat exchanger is expediently utilized for this purpose,
the hot vinyl chloride-containing gas flowing from the
cracking furnace through at Least one pipe, which can be
essentially straight or can be bent in a helical, spiral
or meander shape. This pipe is surrounded by the Lliquid
1,2-dichloroethane to be warmed. It is advantageous when,
during the indirect warming of the 1,2-dichloroethane in
the first container, the hot, vinyl chloride-containing
gas from the cracking furnace is cooled at an average
cooling rate, per second, of at Least 1/15 of the temper-
ature in degrees Celsius, at which this gas enters the
indirect warming zone for the 1,2-dichloroethane, until

a temperature is reached which is at least 5°C above the
evaporation temperature of the 1,2-dichloroethane in the
second container. If, for example, the hot vinyl chloride-
containing gas enters the first container at a temperature
of 525°C, the average cooling rate should be at least
525/15 = 35°¢ per second. If the 1,2-dichloroethane in
the second container evaporates, for example, at 260°C,
the temperature of the vinyl chloride-containing gas on
leaving the Tirst container should be at Lleast 265°¢.

The cooling rate of the vinyl chloride-containing gas in
the first container can be very high. At, per second,
more than 1/5 of the temperature, in degrees Celsijus, at
which th“s gas enters the indirect warming zone for the
1,2-dichloroethane, it generally becomes industrially more
and more difficult to achieve the heat transfer necessary
for such high cooling rates. The upper Limit for the
temperature at which the vinyl chloride-containing gas
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leaves the indirect warming zone for the 1,2-dichloro-
ethane is, of course, determined by the entry temperature
of the vinyl chloride-containing gas into this zone, but,
for economic reasons, it is generally not more than 50°¢C
above the evaporation temperature of the 1,2-dichloroethane

in the second container.

In the first container, the 1,2-dichloroethane is warmed
to boiling. The 1,2-dichioroethane thus warmed is trans-
ferred into a second container in which it is partially
evaporated, without further warming, under a lower pres-
sure than in the first container. This flow of the Lliquid,
warmed 1,2-dichloroethane from the first container into
the second and also the flow of the non-evaporated i,2-di-
chloroethane from the second container back into the

first advantageously takes place without the use of mech-
anical transport means, but instead through so-called
"natural circulation". This is caused by the 1,2-dichloro-
ethane at tie boiling point rising in at least one pipe
from the first container into the second container tocated
above the former, driven by the effect that the Lliquid
1,2-dichloroethane, initially containing relatively few
vapor bubbles, has a specific gravity less than that of
the Liquid containing no vapor bubbles, which causes it to
collect at the top of the first container and to .gzave
through a pipe Leading upwards. On the way upwards, the
pressure decreases, causing more and more 1,2-dichloro-
ethane to evaporate. This leads to the volume of the
Liquid/vapor mixture constantly increasing and the spec-
ific gravity of this mixture decreasing. Finally, the
Liquid/vapor mixture reaches the second, upper container,
in which it separates into the two phases. The vapor
phase is drawn off in the upper part of the second con-
tainer and fed into the cracking zone of the pyrolysis
furnace. The nonévaporated, Liquid 1,2-dichloroethane
collects in the Lower part of the second, upper container,
from which it is fed back throughatleast one pipe into the
Lower part of the first container. The Lliquid which con-
tains no vapor bubbles and which is cooler, and thus

—— i e .
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has a greater specific gravity, due to supply of cooler,
fresH 1,2~dichloroethane into the second, upper container
flows in this pipe back into the first, lLower container.
Here, it is warmed to boiling by the hot, vinylL chloride-
containing gas, and the cycle starts anew. The amount of
1,2-dichloroethane circulated (my) <can be calculated ac-
cording to the following formula frow the amount of fresh
1,2-dichloroethane supplied (my), its temperature (t,) and
the temperature (t4) of the Lliquid flowing in the pipe from
the second, upper container into the first, Lower container
and the temperature (tp) of the Liguid rising from the first

container into the second:

The amount of fresh 1,2-dichloroethane fed into the second
container, relative to 100 kg of the 1,2-dichloroethane
circulating per hour between the first and second con-
tainers, can vary within broad Limits, 2 to 20 kg, and in
particular 3 to 10 kg, of fresh 1,2-dichloroethane, rela-
tive to 100 kg of 1,2-dichloroethane circulating per hour,

are advantageously fed into the second container.

In a preferred embodimenf of the process according to the
invention, part of the Liquid 1,2-dichloroethane from the
first container, in which it is warmed to boiling, is
drawn off, if necessary separated from solid components,
and fed into a distillation column. A distillation column
in which 1,2-dichloroethane is distilled off overhead,

and which is present anyway in order to purify thermally
uncracked 1,2-dichloroethane before reuse, is advantageously
used for this purpose. In this case, only the coarser
solid components need be removed, if any at all, which can
be accomplished, for example, using a simple sieve. It
has proven particularly favorable to draw off from the
first container 0.5 to 7 kg of Liquid 1,2-dichloroethane
per hour ver 100 kg per hour of the Liguid 1,2-dichloro-
ethane freshly fed into the second container.
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The temperature at which the 1,2-dichloroethane evapor-
ated in the second container leaves this container can
vary within broad lLimits. This temperature is .advantage-
ously 170 to 280°C, in particular 220 to 280°C. This tem-
perature is expediently adjusted by regulating the pres-
sure at the head of a column for removing hydrogen chlo-
ride from the vinyl chloride-containing gas which Leaves
the first container after indirect heat exchange, the

head. temperature of this column being -20 to -50°¢.

The average residence time of the 1,2-dichloroethane in
the first and second containers together should not be
too Long, in particular at relatively high evaporation
temperatures of the 1,2-dichloroethane, since this favors
formation of by-products. The process is advantageously
tarried out at average residence times from 15 to 90
minutes, but lenger residence times are also .possible,
above all at lLower evaporaticn temperatures, but are often
also not desirable for economic reasons. In order to
achieve the maximum cracking conversions while keeping
the composition of the cracking products constant, it is
desirable to feed the 1,2- dichloroethane evaporated in
the second container into the cracking furnace at the
most constant rate per hour possible. This can be
achieved particularly well using the novel process as a

consequence of its favorable regulation possibilities.

The temperature of the pipes in the cracking furnace in
which the 1,2-dichloroethdane is cracked into vinyl chloride
and hydrogen chloride is expediently adjusted by regulat-
ing the fuel feed to this furnace, so that 60 to 70% by
weight of the 1,2-dichloroethane evaporated according to
the invention which is fed into this furnace are ther-
mally cracked. It is favorable here to heat the cracking
furnace conventionally used with several rows of burners
arranged above one another, in a fashion such that 1 to
2.3 kg of fuel are fed to the upper rows of burners for
each kilogram of fuel which is fed to the Lower rows of

burners. However, a different type of heating of the




10

15

20

25

30

35

- 9 -

cracking furnace is also possible.

The 1,2-dichloroethane evaporzted in the first container
can be fed either to the radiation zone or to the con-
vection zone of a conventional cracking furnace, "radi-
ation zone" designating the part of the furnace in which
the 1,2-dichloroethane transported in at least one pipe
is subjected to the direct radiation heat of the burner
flames which heat the furnace, whereas "convection zone"
designates the part of the furnace in which the 1,2-di-
c¢hloroethane transported in at lLeast one pipe is essen-
tially warmed only by the hot exhaust gases which the
burners produce. The evaporated 1,2-dichlorecathane is
advantageously fed into the cracking furnace at the begin-

ning of the radiation zone.

However, it may also be advantageous in certzin cases,
depending on the furnace design and the heating, to move
the feed point to the part of the convection zone which
is adjacent to the radiation zone and to use the remain-
ing part of the convection zone, for example, for pre-

warming the Lliquid 1,2-dichloroethane before evaporation.

The invention also relates to an apparatus for carrying
out the process described above; an example of such an
apparatus is represented in Figure 1. The various parts
of the apparatus are lLabeled in this figure with numbers
to which the numbers shown in parentheses below relate.
The apparatus comprises two closed, cylindrical containers
(1; 2) whose length to diameter ratio is 2 to 8, which

are connected to one another through pipes and of which
one container contains a coiled pipe (3), and wherein the
two containers (1; 2) are arranged substantially parallel
above one another at a distance with a cylinder axis which
is horizontal or slightly inclined to the horizontal, the
Lower container (1) contains the coiled pipe (3), at least
one rising pipe (4) lLeads from the uppermost part of the
Lower container (1) into the upper container (2) and ends
open in the upper half of the lLatter, at lLeast one

ot .
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connecting pipe (5) Leads from the ‘ower part of the up-
per container (2) to the Lower part of the Lower container
(1), the Lower container (1), in the Lower part , and the
upper container (2), in the upper part, each contain an
aperture (7; 6), and the upper container (2) has a lLiquid-
Level measurement device (8) and at least one further
aperture (9) from which a pipe Leads into the lower part
of this container. The two cylindrical containers are
arranged with horizontal cylinder axes in order to give
a greater Liquid surface area compared to a container
having a vertical cylinder axis. For the same reason,

the Length to diameter ratio in both vessels should not

be substantially below 2. The process according to the

invention can also be carried out in very slim containers
having a high Length: diameter ratio, but economic and
design misgivings are against selecting a ratio which is
too high. In general, 8 will not be exceeded The upper
container {Z2) need not necessarily be arranged precisely
vertically above the lower container (1), neither is it
necessary for the upper container (2) to be smaller than
the Lower. The upper container expediently contains a
dome (11) into which the aperture (6) is introduced. _The
. . _ . . T Sy
rising pipes (4) and the connecting pipes (5) shoulqkbe
arranged so as to be approximately uniformly distributed
over the lLength of both containers, a larger cross-section
faVorabLy being selected for the rising pipes (4) than
for the connecting pipes (5). The number and cross-section
of both pipe types depend on the lLength of the containers
(1; 2) and on the amount of lLiquid 1,2-dichloroethane cir-
culating in the two containers, the calculation for which
is described above. Furthermore, it is not absolutely
necessary to arrange the connecting pipes (5) opposite
each other 1in pairs.

The upper end of the rising pipe or the rising pipes (4)
is advantageously covered with a hood (10) so that an
annular aperture remains free between this hood and the

end of the pipe. This causes the separation of the

QAL Liquid phase from the gaseous phase in the upper container
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(2) to be improved.

The upper container (2) can have one or more apertures

(9) from which pipes lead into the Lower part of this
container. In a preferred embodiment of the apparatus
according to the invention, only one such aperture is

used from which a pipe lLeads into the lower part of the
container, a horizontal pipe lLoop (12) which is closed at
the end and which contains apertures distributed uniformly

along its Length being attached to the end of this pipe.

As stated above, the novel process makes it possible to
reuse the heat contained in the vinyl chloride-containing
gases leaving the cracking furnace and thus to save en-
ergy. The process can be carried out in an apparatus
which contains no-parts which are susceptible to faults
(pump and filters for hot 1,2-dichloroethane). Through
favorable regulation possibilities, the novel process can
be matched flexibly to production variations, and, at a
comparable cracking furnace run time, a markedly higher
cracking conversion can be produced than using correspond-

ing processes according to the prior art.

The following examples are intended to illustrate the in-
vention 1in greater detail, but it is not Limited to these

examples.

For comparison, a process is initially used which is -also
used on a large industrial scale for the preparation of
vinyl chloride by thermal cracking of 1,2-dichloroethane;
in this respect, see the flowchart represented in Figure
2.

902 kg of 1,2-dichloroethane having a temperature of 130°¢
are drawn off per hour from a pump reservoir (21) and

transported by means of the pump (22) under a pressure of
3.0 MPa and at a temperature of 125°C into the convection

zone (23) of the cracking furnace (23 plus 24).



e ——

v
8¢ 12
vt

3.1

10

15

20

25

30

35

_12_
In this zone, 1,2-dichloroethane is heated to the boiling
point, evaporated and transported further, with a tem-
perature of 270°C, into the radiation zone (24) of the
cracking furnace (23 plus 24). The superheating and par-
tial cracking of the gaseous dichloroethane to féorm vinyl
choride and hydrogen chloride takes place in the radi-
ation zone (24) to a temperature of 5339C. The radiation
zone (24) contains four rows of burners (25) arranged orne
above the other, of which, however, onL; the three Lower
rows are fed with fuel. 1In order to reduce the formation
of soot during evaporation of 1,2-dichloroethane, the

fourth, uppermost row of burners is not used.

The hot cracking product gases leaving the cracking fur-
nace through the pipe (26) are cooled in the subsequent
cooling stage to a temperature of lLless than 100°C under
a pressure of 1.6 MPa. After further cooling stages, the
removal of hydrogen chloride from the mixture produced
through thermal cracking takes place in a column which is
operated under a pressure of 1.3 MPa and a head tenper-

ature of -24°cC.

The exhaust gas cools to about 350°C through the heat
exchange in the convection zone (23) between the exhaust
gas which is passed around the pipes and the 1,2-dichloro-
ethane in the pipes. Further cooling of the exhaust gas
to about 150°C takes place in an economizer (27) through
production of hot water. In this economizer, 480 dm3 of
kettle feedwater per hour can be warmed from 80°¢C to
150°C under a pressure of 2.5 MPa. The warmed kettle
feedwater is fed to the steam generation stage via the
pipe (28). This steam is used elsewhere in the vinyl

chloride production process.

312.5 kg of vinyl'chloride per hour are produced, the
cracking conversion being 55% and the cracking furnace
5 of fuel

(methane) are used per kg of vinyl chloride produced.

run time being a maximum of 6 months. 0.115 Nm

The energy recovered from the exhaust gases through pro-=
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duction of hot water is 448.2 kd/kg ot vinyl chloride,

3 of fuel per kg of vinyl

corresponding to 0.0126 Nm
chtoride. The effective fuel consumption is thus reduced
to G.1024 Nm>/kg of vinyl chloride.

The 1,2-dichloroethane used has a purity of 99.731% by
weight, the remainder being by-products. For this com-
parison experiment and for the following examples, a
1,2-dichloroethane of the same purity and having the same

type and quantity of by-products is used.
Example 1:

A procedure is followed as shown in the flowchart re-
presented in Figure 3. From a pump reservoir (31), 834 kg
of 1,2-dichloroethane having a temperature of 130°¢ are
drawn off per hour and transported by means of the pump

(32) under a pressure of 4.0 MPa and at a temperature of
125°C into the Lower part of the convection zone (33) of

the cracking furnace (33 plus 41). The liquid 1,2-dichloro-
ethane is warmed to 220°C by the exhaust gases drawn off
from the radiation zone (41) of the cracking furnace, the
exhaust gases being cooled from 930°C to 710°C. The energy
equal ization between the region (33) providing energy for
the Liquid 1,2-dichloroethane, and the take-up of energy in
the first container (40) required for evaporation of the
1,2-dichloroethane takes place in the heat exchanger (34).
for this purpose, the level of *he Lliquid 1,2-dichloroethane
in the second container (35) is measured using a conven-
tional device (LIC), and, using this measurement as a regu-
lating variable, the necessary amount of kettle feedwater,
under a pressure of 2.5 MPa, is fed as coolant to the heat
exchanger (34). 210 dm3

sary for the cooling, the water warming from 80°¢C to 150°C,

of the kettle feedwater are neces-
and Leaving the heat exchanger (34) through the pipe (36).
The amount of energy recovered is 185.7 kJ/kg of vinyl

chtoride.

The 1,2-dichloroethane, cooled to about 185°C, is fed to
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the second container (35) via a pipe loop having uniformly
distributed apertures (37), and, in the second container,
mixes with the hotter 1,2-dichloroethane whkich has risen
into the second container from the first container (40)
through the pipes (38), part of this 1,2-dichloroethane
evaporating. In the first container (40), Lliquid 1,2-
dichloroethane is warmed to boiling through heat exchange
with the hot gas containing the vinyl chloride Leaving the
cracking zone (41) of the cracking furnace (33 plus 41)
through the pipe (48). The heat exchange is favored by
the "natural circulation", described above in greater
detail, of the 1,2-dichloroethane between the first con-
tainer (40) and the second container (35) via the rising
pipes (38) and downward-leading pipes (39). The Lliquid/gas
mixture in the rising pipes (38) has a temperature of
270°Cc, and the Liquid in the downward-lLeading pipes (39)
has a temperature of 265°C. According to the equation
given above, the amount of 1,2-dichloroethane circulating
between the first and second containers is 13,344 kg/hour.
6.25 kg of fresh, Liquid 1,2-dichloroethane are fed per
hour into the second container (35) per 100 kg of the
Liquid 1,2-dichloroethane circulating per hour between the
first container (40) and the second container (35). The
1,2-dichloroethane essentially evaporated in the rising
pipes (38) and the second container (35) is fed, free of
Liquid or solid components, through the pipe (42) into the
radiation zone (41) of the cracking furnace (33 plus 41)
in which the gaseous 1,2-dichloroethane is heated to 533°C
using four rows of burners located one above the other.
The Lower and upper rows of burners are provided with the

same amount of fuel.

During the superheating of the gas to 533°C, part of the
1,2-dichloroethane is cracked into vinyl chloride and
hydrogen chloride. As already stated above, the hct
cracking product gases are fed to the first container (40)
through the pipe (48) and leave this container with a

temperature of 275°C. The average cooling rate of the
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cracking product gases in the first container (40) is
46QC/sec., i.e. 1/11.6 of the input temperature (533°()
per second. These cracking product gases are fed to a
further cooling stage according to the prior art (not
represented in Figure 3) through the pipe (44), during
which they partly condense. From fhe mixture produced by
thermal cracking, hydrogen chloride is removed by known
methods in a column (likewise not represented in Figure 3)
at a head temperature of -24°C. The pressure. at the

head of this column is adjusted so that the gaseous, evap-
orated 1,2-dichloroethane Leaves the second container (35)
with a temperature of 270°C. In this container, 804 kg

of 7,2-dichloroethane evaporate per hour at a pressure of
3.7 MPa. 2,880 kg of 1,2-dichloroethane are evaporated
per hour per square meter of the liquid surface, taken

as resting, in the second container (35). 30 kg of liquid
1,2-dichloroethane are drawn off per hour from the lLower
part of the first container (40) and fed, via the pipe
(45), to a column in which 1,2-dichloroethane is distilled
off overhead (not represented in Figure 3). This is

3.6 kg of 1,2-dichloroethane drawn off per hour from the
first container (40) per 100 kg of 1,2-dichloroethane
freshly fed into the second container (35) per hour. The
average residence time of 1,2-dichloroethane in the first

and second containers together is 47 minutes.

The burners in tha cracking furnace are provided via the
pipe (43), with 0.103 Np>

vinyl chloride produced. The hot exhaust gases, which

of fuel (methane) per kg of

Leave the 1,2-dichloroethane prewarming zone at 710°C, are
cooled to 150°cC through production of steam and hot

water before entering the atmosphere. In the upper part

of the convection'zone (33) of the cracking furnace, cooler
water supplied via the pipe (51) is warmed and fed partly
to the kettle (50) through the pipe (46), and partly used
elsewhere in the process through the pipe (52). The hot
water from the kettle (50) is fed through the pipe (47)

to the ceatralt part of the convection zone (33) of the
cracking furnace and fed back to the kettle (50) through
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the pipe (49) after taking up heat from the rising exhaust
gases. Steam produced in this kesttle is withdrawn through
the pipe (53) and used elsewhere in the vinyl chloride
production process. 114 kg of high-pressure steam
(2.1 MPa, 215°C) are produced per hour and output through
the pipe (53). The energy recovered from this process is
843.9 kJ/kg of vinyl chloride. 201 dm°
150°C per hour are output through the pipe (52), and the

of hot water at

amount of energy recovered during this process is 178.8 kJ/

kg of vinyl chloride.

The conversion on cracking of 1,2-dichloroethane 1in the
radiation zone (41) of the cracking furnace (33 plus 41)

is 65%. 330 kg of vinyl chloride are produced per hour.

After a run time of 9 months, the heat transfer between the
hot vinyl chloride-containing gases from the cracking
furnace and the Lliquid 1,2-dichloroethane in the first con-
tainer (40) 1is virtually unchanged. The temperature dif-
ference between the hot gases from the cracking furnace,
which are drawn off from the first container (40) through
the pipe (44), and the gaseous 1,2-dichloroethane leaving
the second container (35) and being fed to the cracking
furnace through the pipe (42) is 10°Cc. No noteworthy
deposit is detected on the heat exchanger surfaces, neither
on the side of the hot cracking product gases nor on the
side of the lLiquid 1,2-dichloroethane. The energy re-
covered from the exhaust gases of the cracking furnace
through production of hot water and high-pressure steam

is 185.7 + (78.8 + 843.9 = 1,208.4 kJ/kg oTf vinyl chloride,
corresponding to 0.034 Nm3 of fuel (methane) per kg of
vinyl chloride. The effective heating-gas consumption 1is
thus reduced to 0.069 Nms/kg of vinyl chloride, i.e. only
67.4% of the amount (100%) arising from the comparison
experiment. Accordingly, the energy saving is 32.6%, be-
sides an increase in cracking conversion from 55 to 65%

and a prolonging of the run time of the cracking furnace
from 6 to 9 months.

3
i
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Example 2:

A prucedure is followed according to the flowchart re-
presented in Figure 4. The apparatus parts LlLabeled in
this chart with the same numbers as in Figure 3 have al-
ready been described in Example 1. The procedure in Ex-
ample 2 differs from that in Example 1 merely in the fol-

lowing respects:

From a pump reservoir (31), 834 kg of 1,2-dichloroethane
having a temperature of 130°C are drawn off per hour and
transported by means of the pump (32), under a pressure

of 2.9 MPa and a temperature of 125°C, directly into

the second container (35) via the heat exchanger (60) and
via the pipe (61), but without warming in the convection
zone (33) of the cracking furnace (33 plus 41). The heat
exchanger (60) is heated with 25 kg of high-pressure steam
(2.1 MPa pressure; 215°C) per hour from the kettle (50)
through the pipe (65). The feed of high-pressure steam

to the heat exchanger (60) is regulated through measure-
ment of the Level of Liquid 1,2-dichloroethane (LIC) in
the second container (35) as the regulating variable.

The 1,2-dichloroethane leaves the heat exchanger (60) with
a temperature of 161°C. The hot, vinyl chloride-contain-
ing cracking product gases leave the radiation zone (41)
of the cracking furnace (33 plus 41) through the pipe (48)
with a temperature of 533°C, pass through the first con-
tainer (40) and leave the lLatter with a temperature of
245°9C. The cooling rate of the hot cracking product

gases in the first container (40) is 51.7°C/sec., i.e.
1/10.3 of the input temperature (533°C) into this con-
tainer per second. After lLeaving the first container,

the cracking product gases are cooled further by conven-
tional methods, and hydrogen chloride is distilled off

in a column having a head temperature of -31°c.  The pres-
sure at the head of this column is adjusted so that 1,2-
dichloroethane Leaves the second container (35) at a pres-
sure of 2.6 MPa and a temperature of 240°C. 804 kg of

1,2-dichlornethane avaporate per hour in this container
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and in the rising pipes (38) and are fed to the radiation

zone (41) of the cracking furnace through the pipe (42).°

The temperature in the rising pipes (38) is 240°C, and
that in the downward-lLeading pipes (39) is 235°C.  From
the equation described above, the amount of Liquid 1,2-di-
chloroethane circulating between the first container (40)
and the second container (35) works out at 13,177 kg/hour.
6.33 kg of fresh 1,2-dichloroethane are fed per hour into
the second container (35) per 100 kg of 1,2-dichloro-
ethane circulating per hour between the first and second
containers. 30 kg of Liquid 1,2-dichloroethane are drawn
off per hour from the base of the first container (40)
through the pipe (25) and fed to a column in which 1,2-di-
chtoroethane is distilled off overhead, i.e. 3.6 kg/hour
per 100 kg of 1,2-dichloroethane fed per hour into the
second container (35). The average residence time of the
1,2=-dichloroethane in the first and second containers to-
gether is 47 minutes, and 2,880 kg of 1,2-dichloroethane
are evaporated per hour per m2 of the liquid surface

area taken as resting in the second container (35).

The four rows of burners arranged one above the other in
the cracking furnace (33 plus 41) are supplied, via the
pipe (43), with a total of 0.1074 Nm3 of fuel (methane)
per kilogram of vinyl chloride produced. In the upper
part of the convection zone (33) of the cracking furnace
3 of kettle feed water (pressure

2.5 MPa), which is supplied via the pipe (62) at 80°c,
are warmed to 150°C in an economizer and is fed partly
into the kettle (50) through the pipe (63) and is partly
reused elsewhere in the vinyl chloride production process
through the pipe (64). As in Example 1, the Liquid from
the kettlte (50) is warmed in the Lower part of the con-
vection zone (33) and fed to the kettle (50) through the
pipe (49).

As already stated above, part of the steam produced in
the kettle (50) is used for heating the heat exchanger
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(60). The major part of this steam, namely 167 kg/hour,
is utilized elsewhere in the process for the production

of vinyl chloride.

Through this, 1,236.2 kJ of energy are recovered per kg
of vinyl chloride. 136 dm>
temperature of 150°Cc are fed per hour for further use

of kettle feedwater at a

through the pipe (64), through which 121 kJ of energy are
recovered per kg of vinyl chloride. The total amount of
energy recovered is 1,236.2 + 121 = 1,357.2 kJ/kg of vinyl

3 of fuel (methane)

chloride, corresponding to 0.038 Nm
per kg of vinyl chloride. The effective heating-gas con-
sumption is thus reduced to 0.0694 Nm3/kg, i.e. only

67.8% of the consumption (100%) which was necessary in

the comparison experiment. Accordingly, the energy saving
is 32.2%. As in Example 1, no noteworthy deposits are
detected on the heat exchanger surfaces in the first con-
tainer (40) after a run time of 9 months, and the crack-
ing furnace run time is lLikewise at least 9 months.

330 kg of vinyl chloride are produced per hour, and the
conversion for the cracking of 1,2-dichloroethane is 65%.

Example 3:

A procedure is. followed using the flowchart represented
in Figure 5. From a pump reservoir (31), 785 kg of 1,2-
dichloroethane having a temperature of 130°C are drawn

off per hour and transported by means of the pump (32),
under a pressure of 3.6 MPa and a temperature of 125°¢C,
into the central region of the convection zone (33) of

the cracking furnace (33 plus 41). The liquid 1,2-dichloro-
ethane is warmed to 210°C by the exhaust gases drawn off
from the radiation zone (41) of the cracking furnace. The
energy equalization between the region (33) providing
energy for the Liquid 1,2-dichloroethane and the take-up
of energy in the first container (40) required for evap-
oration of the 1,2-dichloroethane takes place in the heat
exchanger (34). For this purpose, the lLevel of the Lig-
uid 1,2-dichloroethane in the second container (35) is
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measured using a conventional device (LIC), and, using
this measurement as the regulating variable, the necessary
amount of kettle feedwater, under a pressure of 2.5 MPa,
is fed as coolant to the heat exchanger (34) through the
pipe (54). 180 dm3 of kettle feedwater are necessary
for the cooling, the water being warmed from 100°¢C to
130°C and leaving the heat exchanger (34) through the
pipe (55). The amount of energy recovered is 73.5 kJ/kg
of vinyl chloride.

The 1,2-dichloroethane, cooled to about 195°C, is fed

to the second container (35) through a pipe loop having
uniformiy distributed apertures (37), and, in this con-
tainer, mixes with the hotter 1,2-dichloroethane which
has risen into the second container from the first con-
tainer (40) through the pipes (38), part of this 1,2-di-
chloroethane evaporating. The evaporated 1,2-dichloro-
ethane at 262°C and free of lLiquid or solid components,
is introduced into the Lower part of the convectiun zone
(33) of the cracking furnace through the pipe (5€&) and
is superheated there to about 400°C. Fronm here, it is
passed in to the radiation zone (41) through the pipe
(57) and heated to 525°C.

During the superheating of the gas to 525°C, part of the
1,2-dichloroethane is cracked into vinyl chloride and
hydrogen chloride. As described above, the hot cracking
product gases are fed to the first container (40) through
the pipe (48) and leave this container with a temperature
of 268°C. The average cooling rate of the cracking
product gases in the first container (40) is 41.5°C/sec.,
i.e. 1/12.6 of the input temperature (525°¢) per second.
These cracking product gases are fed to a further cooling
stage according to the prior art (not represented in
Figure 3) through the pipe (44), during which they partly
condense. From the mixture produced by thermal cracking,
hydrogen chloride is removed by a known method in a
column (Likewise not represented in Figure 3) at a head
temperature of -24°C. The pressure at the head of this
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column is adjusted so that the gaseous, evaporated 1,2-di-
chloroethane Leaves the second container (35) with a tem-
perature of 262°C. In this container, 776 kg of 1,2-
dichloroethane evaporate per hour at a pressure of 3.5 MPa.
2,780 kg of 1,2-dichloroethane evaporate per hour per
square meter of the Liquid surface area taken as resting,
24 kg of Liquid 1,2-dichloro-
ethane are drawn off per hour from the Lower part of the
first container (40) and fed through the pipe (45) to a
column in which 1,2-dichloroethane is distilled off over-
This is 3.0 kg of
1,2-dichloroethane drawn off per hour from the first con-
tainer (40) per 100 kg of 1,2-dithloroethane freshly fed

The average resi-

in the second container (35).

head (not represented in Figure 3).

to the second container (35) per hour.
dence time of the 1,2-dichlorcethane in the first and

second containers together is 48 minutes.

The burners in the cracking furnace are supplied through
the pipe (43) with 0.071 Nm>
gram of vinyl chloride produced.

of fuel (methane) per kilo-
In the upper part of
the convection zone (33) of the cracking furnace, 110 kg
of kettle feedwater at 100°C are fed per hour through
the pipe (51) and warmed to 130%c. The energy recovered
290 dm

of hot water at 130°C are output per hour through the

in this process 1is 45.5 kJ/kg of vinyl chloride. 3

pipe (58), the amount of energy recovered during this
process being 119 kJ/kg of vinyl chloride.

The conversion during cracking of 1,2-dichloroethane in
the radiation zone (41) of the cracking furnace (33 plus
41) is 65%.

hour.

312 kg of vinyl chloride are produced per

After a run time of 9 months, the heat traﬁsfer between
the hot, vinyl chloride-containing gases from the cracking
furnace and the Liquid 1,2-dichloroethane in the first
container (40) s virtually unchanged. The temperature
difference between the hot gases from the cracking furnace,

which are drawn off from the first container (40) through




H

XX ¥
coo0Q
L X-X-X} 15
LN

¢ 00

¢ 0 @

poe @
©008

q e 9
90 o

g e

)

s et

- 22 -
the pipe (44), and the gaseous 1,2-dichloroethane lLeaving
the second container (35) and being supplied to the crack-
ing furnace through the pipe (56) is 10°C. No noteworthy
deposit is detected on the heat exchanger surfaces,
neither on the side of the hot cracking product gases nor
on the side of the Lliquid 1,2-dichloroethane.

The energy recovered from the exhaust gases of the cracking
furnace through production of hot water is 119 kJ/kg of

vinyl chloride, corresponding to 0.003 Nm3 of fuel
(methane) per kg of vinyl chloride. The effective heating
3 ‘

gas consumption is thus reduced to 0.068 Nm~ per kg of
vinyl chlorii»  i.e. only 66.4% of the amount (100%)
arising from the comparison experiment. Accordingly, the
energy saving is 33.6%, besides an increase in the crack-
ing conversion from 55 to 65% and an extension of the

run time of the cracking furnace from 6 to 9 months.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:
A process for the production of vinyl chloride through
thermal elimination of hydrogen chloride from 1,2-dichloro-
ethane in a cracking furnace, liquid 1,2-dichloroethane
being warmed indirectly and evaporated using the hot,
vinyl chloride-containing gas leaving the cracking fur=
nace, and the gaseous 1,2-dichloroethane being introduced
to the cracking furnace, wherein the 1,2-dichloroethane
is warmed to boiling in a first container with the vinyl
chloride-containing gas and is transferred from here
into a second container in which it is partially evapo-
rated, without further warming, under a Lower pressure
than in the first container, the evaporated 1,2-dichloro-
ethane being fed into the cracking furnace and the non-
evaporated 1,2-dichlcroethane heing fed back to the first

container.

The process as claimed in claim 1, wherein fresh, Liquid
1,2-dichloroethane whose temperature is adjusted using
temperature-control agents through the Level of the

Liquid in the second container as the regulating variable,

is fed into the second container.

The process as claimed in claim 2, wherein 1,000 to 10,000
kg of 1,2-dichloroethane are evaporated per hour per
square meter of the surface area of the Liquid, taken as

resting, in the second container.

The process as claimed in one or more of claims 1 to 3,
wherein fresh, Liquid 1,2-dichloroethane having a temper-
ature of 150 to 220°C is introduced into the second con-
tainer, this temperature being selected so that it is at
least 20°C below the temperature at which the 1,2-di-

chloroethane in gas form leaves the second container.

The process as claimed in one or more of claims 1 to 4,
wherein 2 to 20 kg of fresh 1,2-dichloroethane are fed
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per hour into the second container per 100 kg of 1,2-di-
chloroethane circulating per hour between the first and

second containers.

The process as claimed in one or more of claims 1 to 5,
wherein the flow of the Liquid, warmed 1,2-dichloroethane
from the first container into the second and the flow of
the nonevaporated 1,2-dichloroethane from the second
container back into the first takes place without using

mechanical transport means.

The process as claimed in one or more of claims 1 to 6,
wherein part of the Liquid 1,2-dichloroethane is drawn
otf from the first container, separated from solid com-

ponents if necessary, and fed to a distillation column.

The process as claimed in claim 7, wherein 0.5 to 7 kg of
Liquid 1,2-dichloroethane are drawn off per hour from the
first container and fed to a distillation column per

100 kg of Lliquid 1,2-dichloroethane freshly fed per hour

into the second container.

The process as claimed in one or more of claims 1 to 8,
wherein the average residence time of the 1,2-dichloro-
ethane in the first and second containers together is
15 to 90 minutes.

The process as claimed in one or more of claims 1 to 9,
the vinyl chloride-containing gas leaving the first con-
tainer after the indirect heat exchange being fed to a
column for the removal of hydrogen chloride, the head
temperature of the column being -20 to -SO°C, wherein the
pressure at the head of this column is adjusted so that
the evaporated 1,2-dichloroethane lLeaves the second con-
tainer with a temperature of 170 to 280°cC.

The process as claimed in one or more of claims 1 to 10,
wherein the fresh, liquid 1,2-dichloroethane, before it

is fed to the second container, is warmed in the convection

ot rutemion
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zone of the cracking furnace using the exhaust gas which
the burners heating the cracking furnace produce.

12. The process as claimed in one or more of claims 1 to 10,
wnerein the fresh, liquid 1,2-dichloroethane, before it
is fed to the second container, is warmed using a tem-
perature-control agent which is itself warmed in the con-
vection zone of the cracking furnace using the exhaust
gas which the burners heating the cracking furnace pro-

duce.

13. The process as claimed in one or more of claims 1 to 12,

wherein the hot, vinyl chloride-containing gas leaving

acun
TN the cracking furnace is cooled, during the indirect warm-
°::Z‘ ing of the 1,2-dichloroethane in the first container, at
8,2 e an average cooling rate per second of at least 1/15 of the
RS temperature, in °C, with which this gas enters the in-
::o ’ direct warming zone of the 1,2-dichloroethane, until a
o, el temperature which is at least 5°C above the evaporation
temperature of the 1,2-dichloroethane in the second con-
5% tainer is reached.
i
* Y 4 An—apparatus—for—carryi
i::y one or more of claims 1 to 13, comprising two closed cy=
s 0005 Lindrical containers (1; 2) whose length to diameter-fatio R
: is 2 to 8, which are connected to one another thedugh
(::23 pipes and of which one container contains a iled pipe

(3), wherein the two containers (1; 2) a arranged sub-

stantially parallel above one another at a distance with

cylinder axes which are horizontat or slightly inclined

to the horizontal, the tower <ontainer (1) contains the
coiled pipe (3), at lLeast~one rising pipe (4) Leads from
the uppermost part of~“ the Lower container (1) into the
upper container ) and ends open in the upper half of the
Latter, at ledst one connecting pipe (5) lLeads from the
Lower pa of the upper container (2) to the lLower part
of the Lower container (1), the lower container (1) in

e Llower part and the upper container (2) in the upper

each contain an aperture (6; 7),..and the upper cop=———
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14. An apparatus for carrying out the process as
claimed in one or more of claims 1 to 13, comprising
two closed cylindrical containers (1; 2) whose length
to diameter ration is 2 to 8, which are arranged
substantially parallel above one another at a distance
with cylinder axes which are horizontal or slightly
inclined to the horizontal, the first, lower container
in which the liquid 1,2-dichloroethane is heated up
near to its boiling temperature by an coiled pipe (3)
which carries the hot vinyl chloride containing
gas—-mixture leaving the cracking furnace, is connected
with the upper, second container (2) which contains the
boiling, liquid 1,2-dichloroethane, through at least
one rising pipe (4) which leads from the uppermost part
of the first container (1) into the second container
(2), ends open in the upper half of the latter and
transfers boiling 1,2-dichloroethane from the first (1)
to the second (2) container; at least one connecting
pipe (5) which recycles residual liquid
1,2-dichloroethane, leads from the lower part of the
second container (2) to the lower part of the first
container (1); the first container (1) contains an
aperture (7) through which liquid 1,2-dichloroethane
and solid impurities are drawn off; the second
container (2) contains an aperture (6) through which
vapourized 1,2-dichloroethane is drawn off and fed into

the cracking furnace, has a liquid-level measurement
device (8) and at leat one further aperture (9) from
which a pipe leads into the lower part of the second
container (2), through said pipe fresh liquid
1,2-dichloroethane is fed into the second container
(2).
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15. The apparatus as claimed ir claim 14, wherein
the upper end of the rising pipe (4) is covered with a
hood (10) so that an annular aperture remains free
between this hood (10) so that an annular aperture
remains free between this hood and the end of the pipe
end.

l6. The apparatus as claimed in claim 14 or 15,
wherein the upper container (2) only contains one
aperture (9) from which a pipe leads into the lower
part of this container, a horizontal pipe loop (12)
which is closed at the end and which contains apertures
distributed uniformly along its length being attached
to the end of this pipe.

DATED this 30th day of April, 1990

HOECHST AKTIENGESELLSCHAFT AND UHDE GMBH

WATERMARK PATENT & TRADEMARK ATTORNEYS
2nd Floor

"The Atrium"

290 Burwood Road

HAWTHORN VICTORIA 3122

AUSTRALIA

3.9:SC(KJs)
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