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Process and devicé for cleaning vinyl chloride
Description

5 Us Patent 3 843 736 discloses a process for isolating'
vinyl chloride from the reaction mixture obtained in the
incomplete thermal cracking of 1,2-dichloroethane at a
superatmospheric pressure of preferably from 8 to 40 atm.
absolute and temperatures between about 450 and 650°C in

10 the absence of catalysts, with the gas mixture leaving
the cracking zone, comprising wvinyl chloride, hydrogen
chloride, unreacted 1,2-dichloroethane and byproducts,
being conveyed in partially condensed form into a first
distillation stage to distill off the hydrogen chloride

15 and subsequently being donveyed into a second distilla-
tion stage to distill off the vinyl chloride, the bottom
product of the second distillation stage then being
worked up in a known manner for the purpose of recycling
the unreacted 1,2-dichlorocethane, and with the wvinyl

20 chloride drawn off at the top of the second distillation
stage and liquefied being partially pumped back into
about the middle of the first distillation stage, in
which process the vinyl chloride drawn off and liquefied
as product, which still contains small amounts of hydro-

25 gen chloride, is fed to the top of a degassing zone from
which a part of the vinyl chloride is evaporated by means
of a circulation evaporator together with the entire
entrained hydrogen chloride, the evaporated vinyl
chloride is condensed and pumped back into about the

30 middle of the first distillation stage provided for
distilling off the hydrogen chloride, while very pure

vinyl chloride is taken off from the bottom of the
degassing zone. s~

This patent also mentions that the ismall -apounts--.of

35 hydrogen chloride which are removed in t,he degassmg zone |
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first distillabilgnintxgpdueedi dixd poactice, therefore, the degassing
zone was then operated in such a way that these amounts
10 of water were separated off wvia the bottom of the
degassing column, together with hydrogen chloride, for
which purpose the towers filled with sodium hydroxide
were again required. If this separation of the water were
not carried out via the bottom of the degassing column,
18 the water would be circulated together with the recycled
vinyl chloride and lead to corrosion in the affected
parts of the plant. However, such corrcsion is unaccept-
able not only for economic reasons, but especially for
safety reasons.

20 It has now been found that the towers filled with sodium
hydroxide can be omitted if the degassing column is
operated in such a way that the major part of the water
is taken off at the top and removed, advantageously by
drying. The dry, hydrogen chloride-containing wvinyl

25 chloride recirculated to the process can no longer cause
corresion.

The invention accordingly provides a process for isolat-
ing vinyl chloride, which comprises distilling off the
hydrogen chloride from the reaction mixture formed in the
30 incomplete thermal cracking of 1,2-dichloroethane at
superatmospheric pressure and temperatures of from about
450 to about 650°C in the absence of catalysts in a first
distillation stage and distilling off the vinyl chloride
in a second distillaticn stage, with the vinyl chloride
35 drawn off at the top of the second distillation stage and
liquefied being partially recirculated as runback into

-
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vinyl chloride drawn off being fed to the top of a
degassing zone from which a part of the vinyl chloride
together with the entire entrained hydrogen chloride and

5 water is evaporated and, after substantial removal of the
water, recirculated into the £first distillation stage,
while pure vinyl chloride is taken off from the bottom of
the degassing zone.

The invention further provides an apparatus for preparing
10 vinyl chloride having a cracking zone (1), a first dis-
tillation stage (2) for separating off hydrogen chloride,
a second distillation stage (3) for distilling off vinyl
chloride from higher-boiling constituents and a third
distillation stage (4) for separating off hydrogen
15 chloride and water from the vinyl chloride, which com-
prises an apparatus (5) (drying zone) via which the
hydrogen chloride and water separated off in the third
distillation stage (4) are recirculated together with
vihyl chloride to the first distillation stage (2) and in
20 which the water is substantially removed.

The apparatus of the invention is schematically shown in
the figure. Besides the apparatus (1) to (5) already
mentioned, this includes:
(6) the feed line for 1,2-dichloroethane to the cracking
25 zone (1),
(7) a line for the cracking products to the first dis-
tillation stage (2),
(8) a line for the hydrogen chloride separated off,
(9) a line for the higher-boiling products to the second
30 distillation stage (3),
(10) a line to a condenser (11) for the liquefaction of
the vinyl chloride,
(12) a2 line for a substream of the liquefied vinyl
chloride back to the second distillation stage (3),
35 (13) a line for separating off high-boiling byproducts,
(14) a line for a second substream of the liquefied vinyl
chloride to the third distillation stage (4),
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In the separation of the water according to the inven-

tion, a highly corrosive mixture of wvinyl chloride,
10 hydrogen chloride and water enters the drying zone. It is

known that under such circumstances polymerization of the

vinyl chloride can occur (catalysis by traces of metals).

Surprisingly, however, even on prolonged operation in

metal apparatus, no deposit of polyvinyl chloride could
15 be found.

The substantial removal of the water according to the
invention can be carried out in the manner known for acid
fluids. This can be carried out by condensation of the
water, but preferably by drying, for example using agents
20 which undergo chemical transformation, for example liquid
desiccants such as concentrated sulfuric acid or solid
desiccants such as phosphorus pentoxide or calcium
chloride. Preference is given to desiccants which retain
the water adsorptively, such as molecular sieves and, in
25 particular, silica gels.

The drying zone preferably comprises at least two dryers
connected in parallel, with the water-containing mixture
to be recirculated being conveyed through the one, while
the other (or the others) is (are) regenerated or freshly
30 charged. It is naturally also possible to operate a
plurality of drying apparatus in series. The materials of
value, vinyl chloride and hydrogen chloride, liberated on
regeneration can be recirculated to the process.

In a preferred embodiment of the invention, the drying
35 apparatus are configured in such a way that for
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with the vinyl chloride drawn off at the top ?)}‘ t he _secolnd |
distillation stage_and liquefied being partially recirculated as _
runback into & r‘?ﬁ%gsﬁ%oﬂbe dr¥enrtinn.obhe spe svaemme takeni offgviiaquefi ed
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conducted through the dryer(s).

It is advantageous to install the dryers as close as

10 possible to the degassing zone, since the greatest water
concentration prevails at the top of this column, par-
ticularly when the gas phase is to be dried. In this
case, the dryer can be installed at the beginning of the
vapor line.

15 Even if, according to the invention, sodium hydroxide
towers and the like can be omitted, the invention of
coﬁrse also- includes embodiments in which such apparatus
are retained, for example for safety reasons. In this
case, these apparatus then have considerably higher

20 operating lives and a correspondingly reduced formation
of salt and wastewater.

If subsequent treatment with sodium hydroxide or similar-
acting agents is omitted, not only are these materials
and the apparatus saved, but the expense of servicing and

25 maintenance thereof is also saved. Furthermore, the
entire apparatus can then be operated in a closed system.
This also eliminates emissions or the facilities used for
their prevention during opening, c¢leaning and charging of
these apparatus.

30 The invention is illustrated by the following examples.
Example 1

A vinyl chloride stream of 39 kg/h having an average



_3. [This ShectHasReenReplaced o ontire entrained hydrogen chloride and wat er
IS evakﬂll 'ml tm ter substantial renpval of the wat er, recircul ated
into t [ | ati on st age, while pure vinyl chloride is taken
off fromthe bottomof 5 the degassing Sone. The invention further

(1 & tirst 4pEse HtfliionSes s S 4o, PUBBRR . FHEOWE [ arbhen
chl ori de, (length 200 mm, diameter 80 mm) filled with a wire mesh
having a mesh spacing of 125 um and charged with 740 g of
silica gel (commercial "Blaugel®™, fine-pored, particle
5 size from 1 to 3 mm); the pressure at the inlet of the
tube is 16 bar. After a running time of 21 hours, the
silica gel has adsorbed 15.45 g of water, corresponding
to a loading of 2.1% by weight. The water content in the
vinyl chloride flowing out is 7.1 ppm.

10 For desorption, low-pressure steam is passed through the
apparatus. After 180 minutes, the residual loading of the
silica gel is < 0.3%.

Example 2

In a pilot plant, a vinyl chloride stream of 39 kg/h is
15 conveyed through a cylindrical container for 19 hours.

Dimensions and charging otherwise correspond to the

coﬁtainer described in Example 1. After a running time of

19 hours, the loading of the silica gel is 3.07% by

weight. The water content of the dried vinyl chloride is
20 6.5 ppm.

For regeneration, the container is heated to about 120°C
(internal temperature), with a stream of nitrogen of
100 1/h being passed through the apparatus. After
3 hours, the loading of the silica gel is 0.25%.

25 Example 3

In a pilot plant, a vinyl chloride stream of 34 kg/h
having an average water content of 30 ppm is pumped at a
pressure of about 16 bar through a tube (length 200 mm,
diameter 80 mm) filled with molecular sieve (WESSALITH
30 US 330, Degussa, Hanau). After a running time of
88 hours, the molecular sieve has adsorbed 738 g of water
which corresponds to a loading of 31.9% by weight, based
on the adsorbent. After desorption for 23 hours at 250°C,
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hi gher n \ j tuents and a third distillation stage (4) for
Separa en chl oride and water fromthe vinyl chloride,

whi ch com prises a device (5) (drVihg zone) via which the hydrogen

chl ori de and ter separated off i,n the thir Istil,la- 15 tion stage

(4) are reci Fo5d- Miet Mg Hs3Raut 154 IgPﬁggtfo the first

distillation stage (2) and in which “the water is substantially

removed. _gxaéﬂ} vice of the invention is schematically shown in the
Besi des e

figure. apparatus (1) to (5) already 20 nentioned, this
I ncl udes: (6) the feed line for 1,2-dichloroethane to the cracking
zone (1), ' i égég I $niat [ hS -
tillation st éA eSQPZS)t%é%{l %ffggg'e gsPiCéne o@gftﬂ';e?p%% r g"%%‘feﬁ?%ﬂ‘%&'ég%’zr at ed
of f, (Prtags | FEUPEALSARg hP ghlrk®oiaf nglﬁl’gdﬁftg]spif’eﬁq hdaydagnda

5 hydrogen chloride content of about 4 g (1,000 ppm) and a
water content of about 6 mg (16 ppm) is drawn off in
gaseous form and conveyed through a drying apparatus. The
drying apparatus comprises a tube having a length of
200 mm and a diameter of 15 mm. It is filled with 35 g of

10 silica gel (commercial *"Blaugel", fine-pored, particle
size from 1 to 3 mm). After 100 1 of the specified gas
stream had been conveyed through this dryer, the loading
of the desiccant was 12.8% by weight. The gas flowing out
had an average water content of 0.5 ppm.



di gtﬂim@m%ﬁg%&@, (10) a line to a condenser (11) for the

i que ﬂ”llm, the vinyl chloride, 30 (12) aline for a
subst ﬂm;]uefied vi nyl chl oride back to the second
distillation s (3), (13) a Itrke for separati ngH@EfIBWHN2HRi | i ng
bypr educt s, . (14) aline for a second substream of the |iquefied vinyl
chloride to CA81M& rd distillation stage (4), 35 (15) a line fromthe
third distillation stage (4) to the drying zone (5), (16)

a line for tl].e. dr IAe%rrchésussr efoczg '?sféfé{‘ﬂué‘ ngar.l%gle nchloride, which com-

prises distilling off the hydrogen chloride from the
reaction mixture formed in the incomplete thermal
5 cracking of 1,2-dichloroethane at superatmospheric
pressure and temperatures of from about 450 to about
650°C in the absence of catalysts in a first distil-
lation stage and distilling off the vinyl chloride
in a second distillation stage, with the vinyl
10 chloride drawn off at the top of the second distil-
lation stage and liquefied being partially recircu-
lated as runback into the second distillation stage
and the remaining liquefied vinyl chloride drawn off
being fed to the top of a degassing zone from which
15 a part of the wvinyl chloride together with the
entire entrained hydrogen chloride - and water is
evaporated and, after substantial removal of the
water, recirculated into the first distillation
stage,- while pure vinyl chloride is taken off from
20 the bottom of the degassing zone.

2. The process as claimed in c¢laim 1, wherein the
removal of the water is carried out with the aid of
a desiccant.

3. The process as claimed in claim 2, wherein the
25 desiccant used adsorbs the water.

4. The process as claimed in claim 3, wherein the
desiccant used is a molecular sieve or silica gel.

5. An apparatus for preparing vinyl chloride having a
cracking zone (1), a first distillation stage (2)

30 for separating off hydrogen chloride, a second
distillation stage (3) for distilling off vinyl

chloride from higher-boiling constituents and a

third distillation stage (4) for separating off

hydrogen chloride and water from the vinyl chloride,

* c L N H *




-4- chl oride and residual vinyl chloride back to the

first distillation stage (2), (17) a line for the water separated off
and-, (18) a line for the clean vinyl chloride. 5 In the separation of
t he water according to the inven- ti8n;y a highly corrosive m xture of
vi nyl- chl ori de, hydr ogen ihloride and water enters the drying zone. It
is < known that %%%HF 8 ARt BRER%2PRE y AR} | 4dEVdRIoROREY Via yjny|

chloride can occurwiich atlysilydioden Gl ¥ ideadld wath) sSpaRaitsd aiey,
however, even on p{rg)l

n . Lat | 0. t al par at us,, no_depqsit of
pol yvi nyl chlori de cot%%%%&%gifggﬂa?gmn sg’?ﬁ% (s'ﬁgﬁraﬁnrleglir 25FER of the
wat er according tdegrther witlentinyl chldxidentad eheofiriat distidldasr known
for acidg tion stage (2) and in which the water is substan-

tially removed.

6. The apparatus as claimed in claim 5, which comprises

a dryer charged with an agent which physically
adsorbs water.

10 7. The apparatus as claimed in claim 5 or 6, which
comprises dryers connected in parallel.
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15" fluids. This can be carried out by condensation of the wat er, but
preferably by drying, for exanple using agents whi ch undergo chem cal
transformation, for exanple |iquid desi ccants such as concentrated

sul fyric acid or solid desi ccant s- such as phosphor ugopess pii §igg or
calci'um 20 chloride. Preference is given to desiccants which retain

t he wat er adddgitrdacd y, such as nol ecul ar sieves and, in particul ar,
silica gels. The drying zone preferably conprises at |east two
dryers connected in parallel, with the water-containing m xture 25 to
be recircul ated bei ng conveyed t hrough the one, while the other (or
the others) is (are) regenerated or freshly charged. It is naturally

al so possible to_ operate a plurality of drying apparatus in series.
The materi al $fthe pPreparadion /| vipyér chionhdenhr bgemehl eraclking

liberated onc¥01,regdetlakrbethads, DenreeidiEt Al ik BRagRs082aSused
to distill off €£irst hydrogen chloride, then vinyl
chloride and finally entrained hydrogen chloride with
vinyl chloride. If, in the last stage, entrained water is
not drawn off via the bottom, it is recirculated with the
top product to the first stage and causes corrosion.
Removal of the water at the top of the third distillation
stage, advantageocusly by drying, prevents the corrosion.
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In a preferred enbodi nent of the invention, the drying apparatus are

configured in such a way that for regeneration they can be heated and

flushed with an inert - gas such as carbon di oxide, a noble gas or,
preferably, 35 nitrogen. Suitable aratus are, for exanple, tube heat
-5- = exchangers or containers having internal coils of tubing.

According to the invention, the gas streamtaken off via
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~the top of the degassing colum can be dried or the top produz‘fa’yé'n’agé
condepsed and the condensate can be 5 conducted through the dryer(s).
I t |sﬁdvant ageous to |nstaII he dryers as close as possi ble to the

degas?A ng zohe, -si ncasa\t he grea”c est water concentration prevails at the
top ol, this col un v« tTcul arly werr the gas phase is to be dried.
I n thIS 10 ~~case, ut‘hé' dryer “¢am be installed at the beginning of the

vapor |ine. Even if, accordi nppddesiigtiigivention, sodi um hydroxide
t owers ‘and :ttherrrike:" ca‘ﬂ‘!b‘é .omtted, the invention of course al so

i ncl'Udes enbodiient i mwhirthsuch devices 15 are retained, for exanpl e
for safety reddxomsess madidevice fonelaaming wénriechiavideave consi der abl y

hi gher operat - ing lives and a correspondingly reduced formation of
sal t and wast ewat er .

US Patent 3 843 736 discloses a process for isolating
vinyl chloride from the reaction mixture obtained in the
5 incomplete thermal cracking of 1,2-dichloroethane at a
superatmospheric pressure of preferably from 8 to 40 atm.
absolute and temperatures between about 450 and 650°C in
the absence of catalysts, with the gas mixture leaving
the cracking zone, comprising vinyl chloride, hydrogen
10 chloride, unreacted 1,2-dichlorocethane and byproducts,
being conveyed in partially condensed form into a first
distillation stage to distill off the hydrogen chloride
and subsequently being conveyed into a second distilla-
tion stage to distill off the vinyl chloride, the bottom
1s product of the second distillation stage then being
worked 'up in a known manner for the purpose of recycling
the unreacted 1,2-dichlorocethane, and with the wvinyl
chloride drawn off at the top of the second distillation
stage and liquefied being partially pumped back into
20 about the middle of the £irst distillation stage, in
which process the vinyl chloride drawn off and liquefied
as product, which still contains small amounts of hydro-
gen chloride, is fed to the top of a degassing zone from
which a part of the vinyl chloride is evaporated by means
25 of a circulation evaporator together with the entire
entrained hydrogen chloride, the evaporated vinyl
chloride is condensed and pumped back into about the
middle of the €£irst distillation stage provided for
distilling off the hydrogen chloride, while very pure

300 wvinyl chloride is taken off fxrom the bottom of the
degassing zone.

This patent also mentions that the small amounts of
'hydrogen chloride which are removed in the degassing zone

were formerly separated off by means of towers £filled
as with sodium hydroxide.

?Thls is the replacement sheet
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=1 f subsequent treatnment with sodi um hydroxide or simlar- 20 acting agents
Is omtted, not only are these materials and t he apparatus saved, but
t he expense of servicing and mai nt enance thereof is al so saved.

Furthernore, the entire apparatus caﬁ then be operated in a cl osed
system This also elinmnates enissiofisTor the facilities used for

oy e BmYRED0 06 kA S 08, WG Bl LBy o
Exanpl e 1 vinxl, chjrrddeo fede tot r-é&rrﬂesassing/ H°navﬁﬁglén¢anb¢$\ge 30
water content ghald anRMtsS ¢B WRAferd NrThidle 2atéDEnavoidable in prac-
tice; especially when running up the plant and during
interruptions in operation, traces of water are unavoid-
ably introduced. In practice, therefore, the degassi.ng
zone was then operated in such a way that these amounts
of water were separated off via the bottom of the
degassing column, together with hydrogen chloride, for
which purpose the towers filled with sodium hydroxide
were again required. If this separation of the water were
not carried out via the bottom of the degassing columnm,
the water would be circulated together with the recycled
vinyl chloride and lead to corrosion in the affected
parts of the plant. However, such corrosion is unaccept-

able not only for econcmic reasons, but especially for
safety reasons. '

10

15

It has now been found that the towers filled with sodium
hydroxide can be omitted if the degassing column is
operated in such a way that the major part of the water
is taken off at the top and removed, advantageously by
drying. The dry, hydrogen chloride-containing vinyl

chloride recirculated to the process can no longer cause
corrosion.

20

25 The invention accordingly provides a process for isolat-

ing vinyl chloride, which comprises distilling off the
hydrogen chloride from the reaction mixture formed in the
incomplete thermal cracking of 1,2-dichlorocethane at
superatmospheric pressure and temperatures of from about.
450 to about 650°C in the absence of catalysts in a first
digtillation stage and distilling off the vinyl chloride
in a second distillation stage, with the vinyl chloride
drawn off at the top of the second distillation stage and
liquefied being partially recirculated as runback into
the second distillation stage and the remaining liquefied
vinyl chloride drawn. off being fed to the top of a
degassing zone from which a part of the vinyl chioride

30

38
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.(length 200 mMm dianmeter 80 mm filled with a wire nesh

havi ng a nesh
spacing of 125 [err]mand charged with 740 g of

- 6- silica gel (conmercial "Blaugel", f.ine-pored, particle si ze
froml to 3 nm); the pressure at the inl.eg of the tube is 16 bar. After
a running tinme of 21 hours, the silica gel has adsorbed 15.45 g of
wat er ,

corres p(t@@ldtﬁ.ei with 8hkoaflitige Oénerﬂ:%dli/ hyir@ien U oddlder aggnt ent
In the vi n¥ra.t oy 25’ g*?ayoz(:)a ed ou& a%ter siB8tantial removal of the
water, recirculated into the first distillation stage,

while pure vinyl chloride is taken off from the bottom of
5 the degassing zone.

The invention £urther provides a device for preparing
vinyl chloride having a cracking zone (1), a f£irst dis-
tillation stage (2) for separating off hydrogen chloride,
a second distillation stage (3) for distilling off vinyl
chloride £rom higher-boiling constituents and a third
distillation 'sta.ge (4) for separating off hydrogen
chloride and water from the vinyl chloride, which com-
prises a device (5) (drying zone) via which the hydrogen
chloride and water separated off in the third distilla-
15 tion stage (4) are recirculated together with wvinyl
chloride to the first distillation stage (2) and in which
the water is substantially removed. '

10

The device of the invention is schematically shown in the
figure. Besides the apparatus (1) to (5)

already
20 mentioned, this includes: '

(6) the feed line for 1l,2-dichlorocethane to the cracking
zone (1),

(7) a line for the cracking products to the £irst dis-
tillation stage (2),
25 (8) a line for the hydrogen ehloride separated off,
(9) a line for the higher-boiling products to the second
distillation stage (3),

(10) a line to a condenser (ll1l) for the 1iquefaction of
the vinyl chloride,
30 (12) a line for a substream of the liquefied vinyl
chloride back to the second distillation stage (3),
(13) a line for separating off high-boiling byproducts,
(14) a line for a second substream of the liquefied vinyl
chloride to the third distillation stage (4),
35 (15) a line from the third distillation stage {4) to the
drying zone (5),

(16) a line for the dried mixture comprising hydrogen
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. For desorption, |owpressure steamis passed through the appar at us.
After 180 m nutes, the residual |oading of the silica gel is < 0.3%

10 Exanple 2 .In a pilot plant, a vinyl chloride streamof 39 kg/h
S conveyed through a cylindrical contalner for 19 hours.
D nensi ons and chargi ng ot herW| se correspormd to the cont ai ner

descri bed i n Exanpl ter run f 0 t he .| oadi ng
of the silica gelrm %ﬂ}f)ﬁf b?n “‘3&}‘8?1 %@' véfsle‘?r%& oft%t Hh&Yr i ed
vinyl chloride is €£irs® digigidlation stage f@3yenerati on, the container is
heated to aboug{14y0£ 1ine féfltﬁ{é‘l%%@ lg:gh o\iet Qna stream of nitrogen
of 20 100 1/ ?18

assed . throu aratus. After
€l n.'ging for the cle vinyl ¢ Fc)>:r:.'|.cle.

5 In the separation of the water according to the inven-
tion, a highly corrosive mixture of wvinyl chloride,
hydrogen chloride and water enters the drying zone. It is
known that under such circumstances polymerization of the
vinyl chloride can occur (catalysis by traces of metals).

10 Surprisingly, however, even on prolonged operation in

metal apparatus, no deposit of polyvinyl chloride could
be fcund.

The substantial removal of the water according to the
invention can be carried out in the manner known for acid
15 fluids. This can be carried out by condensation of the
water, but preferably by drying, for example using agents
which undergo chemical transformation, for example liquid
desiccants such as concentrated sulfuric acid or solid
desiccants such as phosphorus pentoxide or calcium
20 chloride. Preference is given to desiccants which retain

the water adsorptively, such as molecular sieves and, in
particular, silica gels.

The drying zone preferably compriseé at least two dryers

. connected in parallel, with the water-containing mixture
25 to be recirculated being conveyed through the one, while
the other (or the others) is (are) regenerated or freshly
charged. It is naturally also possible to operate a
plurality of drying apparatus in series. The materials of -

value, vinyl chloride and hydrogen chloride, liberated on
30 regeneration can be recirculated to the process.

In a preferred embodiment of the invention, the drying
apparatus are configured in such a way that for
regeneration they can be heated and f£lushed with an inert
gas such as carbon dioxide, a noble gas or, preferably,

35 nitrogen. Suitable apparatus are, for example, tube heat

This is the replacement sheet
’Q‘*{! S 1987
Date:



.3 hours, the loading of the silica gel is 0.25%
a pilot plant,

Exampl e 3

a vinyl chloride streamof 34 kg/h havi ng an aver age

In

water content of 30 ppmis punped at a 25 pressure of about 16 bar through

a tube (length 200 nmm

( VESSALI TH

hours, the nol ec

corresponds t oeﬁu#%%%%ﬁgv%f r%%%bv\gfvggg %é}:sega:at]gﬁoilgnofv\%u%%}g%.r bent .

After desorption for 23 hours at 250C, t he residual
13% by wei ght.

10

15

20

25

30

US 330, Degussa, Hanauj. S5pfter a runni ng tinme of

According to the invention, the gas stream taken off via
the top of the degassing column can be dried or the top
product can be condensed and the condensate can be
conducted through the dryer(s).

It is advantageous to install the dryers as close as
possible to the degassing zone, since the greatest water
concentration prevails at the top of this column, par-
ticularly when the gas phase is to be dried. In this

case, the dryer can be installed at the beginning of the
vapor line.

Even if, according to the invention, sodium hydroxide
towers and the like can be omitted, the invention of
course also includes embodiments in which such devices
are retained, for example for safety reasons. In this
case, these devices then have considerably higher operat-

ing lives and a correspondingly reduced formation of salt
and wastewater.

If subsequent treatment with sodium hydroxide or similar-
acting agents is omitted, not only are these materials
and the apparatus saved, but the expense of servicing and
maintenance thereof is also saved. Furthermore, the
entire apparatus can then be operated in a closed system.
This alsc eliminates emissions or the facilities used for

their prevention during opening, cleaning and charging of
these appara.tus.

The invention is illustrated by the following examples.

Example 1

A vinyl chloride stream of 39 kg/h having an average

water content of 29.5 ppm is pumped through a tube
(length 200 mm, diameter 80 mm) £illed with a wire mesh

having a mesh spacing of 125 um and charged with 740 g of

Thig is the replacement sheet
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T Exanpl e 4 A substream of the top streamfromthe third

distillation stage conprising 0.37 kg of vinyl chloride having a
hydrogen chl oride content of about 4 g (1,000 ppm) and a 5 water content
of about 6 ng (16 ppn) is drawn off in _gaseous form and conveyed

through a drying apparatus., The drying apparatus conprises a tube
gag; ng a 'engtdanﬁa gefoqcmedialdhémhswf %insnbokaa' Spfa'rltli@ﬂ Wi th 35

silica ge conmner ci al | auge flne- ore‘:h g {icle 10 si ze
from1 to 3 mBlZent 40801307 he ﬁeEFFF@Brﬁagt e iplet, PhafhSeen
conveyed througibé his d6ybar.t Afterad nunning otindcofie2ichantanazhe?. 8% by

wei ght. The gaéi{iwggl%s adaoﬂ?éjd ai's.qi@rg?‘%ﬁ V@ﬂr.c%ﬂgsp%fn&% pPpm

5 to a loading of 2.1% by weight. The water content in the
vinyl chloride flowing out is 7.1 ppm.

For desorption, | low-pressure steam is passed through the

apparatus. After 180 minutes, the residual loading of the
silica gel is < 0.3%.

10 Example 2

In a pilot plant, a vinyl chloride stream of 35 kg/h is
conveyed through a cylindrical container £for 19 hours.
Dimensions and charging otherwise correspond to the
container described in Example 1. After a running time of

15 19 hours, the loading of the -silica gel is 3.07% by
weight. The water content of the dried vinyl chloride is
6.5 ppm.

For regeneration, the container is heated to about 120°C
(internal temperature), with a stream of nitrogen of

20 100 1/h Dbeing pé.ssed through the apparatus. After
3 hours, the loading of the silica gel is 0.25%.

Example 3

In a pilot plant, a vinyl chloride stream of 34 kg/h
having an average water content of 30 ppm is pumped at a

25 pressure of about 16 bar through a tube (length 200 mm, .
diameter 80 mm) £filled with molecular sieve (WESSALITH
US 330, Degussa, BHanau). After a running time of
88 hours, the molecular sieve has adsorbed 738 g of water
which corresponds to a loading of 31.9% by weight, based

30 on the adsorbent. After desorption for 23 hours at 250°C,
the residual loading is about 13% by weight.
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Cl ai nms 1. A process for isolating
vinyl chloride, which com

prises distilling off the hydrogen
chloride fromthe reaction mxture forned in the inconplete

thermal 5 cracking of 1,2-dichlorgeghane at superatnospheric
pressure and tenperatures of from about 450 to about 650[err]Cin

t he absence ofgﬁﬁﬁﬁigs gs in a first distil- 1ation stage and
distilling off t vinyl chloride in a second distillation stage,
with the vinyl 10 chloride drawmn off at the top of the second distil-

A substream of the top stream f£rom the third distillation
stage comprising 0.37 kg of wvinyl chloride having a
hydrogen chloride content of about 4 g (1,000 ppm) and a
5 water content of about 6 mg (16 ppm) is drawn off in
gaseocus form and conveyed through a drying apparatus. The
drying apparatus comprises a tube having a length of
200 om and a diameter of 15 mm. It is filled with 35 g of
silica gel (commercial "Blaugel®, £fine-pored, particle
10 size from 1 to 3 mm). After .100 1 of the specified gas
stream had been conveyed through this dryer, the loading

of the desiccant was 12.8% by weight. The gas f£lowing out
had an average water content of 0.5 ppm.
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lation stage and |iquefied being partially recircu-

| at ed as
runback imto the second distillation stage and the remaini ng

| i quefied avvn of f being fed to the top of a
degaSS| ng H“m m ““ a part _of the vinyl chloride together
¢ Lemise entral ned hydrog8n-chloride and water is

evaporated and, after substanti al rem)vﬁ 19!1; t he wat er,
recirculated into the first distillati 2ims stage, while cl ean Vi nyl

chloride is talen o#f pfr:ncns?Ofor isollhsipgt wdnydf chngra’ggasyhnghzgpg-
2. The process as gabERdalBee) Al oVt hPabbien chloride E2dh theo! Lhe
water is carried ou e ald

Th
process as cl ai med FﬁaGF&PFh WFEW‘PWZ%“ t eiﬂgg’i‘giﬁﬁf &?@3‘“&& s

sor bs
the water. s cracking of 1,2-dichloroethane at superatmospheric

pressure and temperatures of from about 450 to about
650°C in the absence of catalysts in a first distil-
lation stage and distilling off the wvinyl chloride
in a second distillation stage, with the wvinyl
10 chloride drawn off at the top of the second distil-
' lation stage and liquefied being partially recircu-
lated as runback into the second distillation stage
and the remaining liquefied vinyl chloride drawn off
being fed to the top of a degassing zone from which
a part of the vinyl chloride together with the
entire entrained hydrogen chloride and water is
evaporated and, after substantial removal of the
water, recirculated into -the £first distillation
stage, while clean vinyl chloride is taken. off from
20 the bottom of the degassing zone.

15

2. The process as claimed in claim 1, wherein the

removal of the water is carried out vgith the aid of
a desiccant.

3. The process as claimed in claim 2, wherein the
25 desiccant used adsorbs the water.

4, The process as claimed in claim 3, wherein the
desiccant used is a molecular sieve or silica gel.

A device for preparing vinyl chloride having a
cracking zone (1), a first distillation stage (2)
30 for separating off hydrogen chloride, a second
distillation stage (3) £for distilling off wvinyl
chloride from higher-beiling constituents and a
third distillation stage (4) £for separating off
hydrogen chloride and water from the vinyl chloride,

35 which comprises a device (5) (drying zone) via which
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4. din claim3, wherein the desi ccant used
s a- W;mgﬂ BEi“Bg j mrgl lica gel. 5. A device for preparing
Vi nyl cracking zone (1), a first distillation

stage (2) 30 for separating off hygdrogen chloride, a second
distillation stage (3) for distilling off vinyl chloride from

hi gher-boi l i ng cons uﬁ{?ﬁﬁuééﬁ d t (4)

for separating off th x °r'.e""rﬁlec orrém;& %l%\g%“'&? f’%’eéﬂg

chloride, 35 thdrdn ddsbiitdas andevﬁese( 5)X4ddr ey zeﬁéfcuilatmch
together with vinyl chloride to the first distilla-

tion stage (2) and in which the water is substan-
5 tially removed.

6. The device as claimed in claim 5, which comprises a

dryer charged with an agent which physically adsorbs
water.

7. The device as claimed in claim 5 or 6, which
1o comprises dryers connected in parallel.
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-O- t he hydrogen chl ori de and water separated off in the

‘third distillation stage (4) are recircul at ed together with vinyl
chloride to the first distilla- . tion stage (2) and in which the
water is substan- 5 tially remvedO - 6. The device as clained
in claim5, which conprises a dryer charged with an agent which
physically AND DEVICRUEIR, cLEANING vING. SafloRGpRs ¢l al med in claim
5 or 6, whic conprises dryers connected in parallel.

Abstract ’

In the preparation of vinyl chloride by thermal cracking
of 1,2-dichloroethane, three distillation stages are useqd
to distill off first hydrogen chloride, then vinyl
chloride and €£inally entrained hydrogen chloride with
vinyl chloride. I£, in the last stage, entrained water ig
not drawn off via the bottom, it is recirculated with the
top product to the first stage and causes corrosion,
Removal of the water at the top of the third distillation
stage, advantageousl'j by drying, prevents the corrosiom,

Figure 1
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