Description 5 A process for the separation of dinethyl et {i#fa5aadrss

chl or onet hane in m Xt ures The present invention relates to a
process for the separation of dinethyl 10 et her (DVE) and chl or onet hane
(CM in mxtures. Chl oronet hane is industrially inportant as
starting material for the preparation of chlorofluorocarbons which
are then used, for exanple, as pgopel l ant gases. Dinethyl ether is

i ncreasingly being used as propellant 15 in spray cans because it is

hal ogen-free andDéduriptibas | ess potential to degrade ozone.

The reactions resulting in dinmethyl ether and chl oronet hane take pl ace
under very simlar conditions: 20 [err]

[err] 5 A process for the separation of dimethyl ether and chloromethane in
mixtures

The present invention relates to a process for the separation of dimethyl
10  ether (DME) and chloromethane (CM) in mixtures.

Chloromethane is industrially important as starting material for the
preparation of chlorofluorocarbons which are then used, for example, as
propellant gases. Dimethyl ether is increasingly being used as propeliant

15  in spray cans because it is halogen-free and thus has less potential to
degrade ozone.

The reactions resuiting in dimethyl ether and chloromethane take place
under very similar conditions:

20 AlLLO,
2CHOH———» CH;—O0—CH,+H,0 (I

A0,
CH,OH + HCl———— CH;—Cl + H,0 (M

25 In the preparation of chioromethane which, as shown in equation (i), can
take place, for exarnple, on y-Al, O, catalysts, there is always also
formation of dimethyl ether as shown in equation (1). The chloromethane/
dimethyl ether mixture produced in this way cannot be worked up by
distillation according to the prior art because the boiling points of the

30  components (dimethyl ether: boiling point = -24.9°C, chloromethane:
boiling point = -23.7°C) are very close to one another, and the components
moreover form an azeotrope.

The mixture of dimethyl ether and chioromethane has hitherto been
35  worked up to isolate pure chloromethane by hydrolyzing the dimethyl ether
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The invention thus relates to a process for the separation of

chloromethane and dimethyl ether by extractive distiliation, which
comprises

15 a) feeding a dimethyl ether/chloromethane mixture into an extractive
distillation column,
b) adding an organic liquid, an aqueous salt solution or water as
extractant in the top part of the extractive distillation column,
c) taking off chloromethane vapor at the top of the extractive
20 distillation column,
d) taking off a mixture of dimethyl ether and extractant at the bottom of
the extractive distillation column,
e) feeding the mixture taken off in step d) into a distillation column,
f) taking off dimethy! ether vapor at the top of the distillation column,
25 Q) taking off the pure extractant at the bottom of the distillation column
and then feeding it again into the extractive distillation column.

Suitable extractants are monohydric alcohols, polyhydric alcohols,
alkanes, olefins, naphthenes, aromatic compounds, carboxylic acids,

30 ethers, aldehydes, ketones, esters, amines, nitriles or halogenated
hydrocarbons, in particular hexane, heptane, cyclohexane, benzene,
methanol, acetic acid, dipropyl ether, furfurol, ethyl acetate, triethylamine,

acetonitrile, chloroform, and water or aqueous salt solutions, and mixtures
thereof. '



conpri ses 15 a) feeding a dinethyl ether/chloromethane m xture into

- an extractive distillation colum, b) addi ng an
organic liquid, an aqueous salt solution or water as
extractant in the top part of the extractive distillation colum, c)
taki ng of f chl oronethane vapor at the top o3 the extractive 20
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t her eof . cool itto a temperature which is as low as possible using aZooler beforéhe
dIStI||atI0n colums can be of sui tabl e desi gn, and packed
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Fig. 1 shows a flow diagram of a preferred embodiment of the process
according to the invention, which is explained in detail below. A mixture of
chloromethane and dimethyl ether (1) is fed through line (2) into an
185 extractive distillation column (3) in which chloromethane and dimethyl
ether are separated. The cold extractant, which is preferably at a
temperature between 5 and 50°C, is added through line (34) to the top part
of the extractive distillation column (3). Suitable extractants are, besides
water, all organic liquids whose boiling point under atmospheric pressure
20 s at least 80 K higher than the boiling point of dimethy! ether under
atmospheric pressure, and which undergo no chemical reactions either
with chloromethane or with dimethyl ether. Addition of the extractant to the
extractive distillation column (3) results in precipitation of dimethyl ether in
the bottom, and chloromethane is taken off as vapor at the top and can be
25  passed through line (6) into a condenser (7) where it can be precipitated. If
an extractant which is immiscible with chloromethane is used, such as, for
example, water, the condensate from the condenser (7) can be passed
through line (8) into a phase separator (9). The chloromethane phase
passes from there through line (11) to the product store (12). The second
30  phase, which can be, for example, an aqueous phase, can be returned
from the phase separator (9) through line (10) to the extractive distillation
column (3) in order to be reused as extractant. If an extractant which is
miscible with chloromethane is used, or if the concentration of extractant in
the chioromethane is unimportant, then the phase separator (9) is omitted.



carried out under pressures between 1 and 25 bar. 5 In a preferred
enbodi nent of the invention, the m xture nentioned in step e) is,
before being fed into the distillation colum, passed through a heat
exchanger in which it is heated. It is |ikewi se preferred for the
extract ant mentioned in step g) to bé precool ed through said heat
exchanger, and to cool it to a tenperature which is as |ow as
possi bl e usi ng dndthisicase,thé pradud reflibeinfacthe exdractive distidatéon celuniny@) can
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20

The process can be carried out in all parts of the system both under

atmospheric pressure and under elevated pressure. The procedure under

pressures between 1 and 25 bar is preferred because, otherwise, a low

temperature is neec?ed to condense the distillates because of the low

25  boiling points of dimethyl ether and chloromethane.

Example:

A product mixture consisting of 1.8 t/h dimethyl ether and 7.3 t/h

30  chloromethane is fed into an extractive distillation column (3). This
extractive distillation column is operated under 10 bar, which means that
chloromethane can be condensed at 40°C. The extractant is water, which
is fed at 36 t/h and at 35°C into the extractive distillation column (3). Under
the prevailing conditions, the boiling point of the bottom product in the



4 In this case, the product reflux into the extractive distillation
"colum (3) can be adjusted so that the top product is chloronethane
of maxi mum purity. The m xture of dinethyl ether and the extractant
collects in the bottomof 5 the extractive distillation colum (3),

whi ch is heated by the vaporizer (4). This m xture is passed through
line (5) to the punp (14), fromthere t hrough line (15) where
appropriate to the heat exchanger (16), anddfrom there through Iine
(17) to the distillation columm (18). Dinethyl ether is separ at ed
fromthe extractﬁmaqt'r\redfliﬁtliaﬂpa@pb#mft(ﬁ)u&ﬁ261&)Th®cWGt¢methana@ontht vapor
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of the extractlve distillation column (3) is transferred into the dimethyl
ether. The bottom product from the distillation column (18) consists of pure
extraction water at a temperature of about 170°C and is, after cooling to

15 35°C, again fed into the extractive distillation column (3).



Exanpl e: A product m xture consisting of 1.8 t/h dinethyl ether
-and 7.3 t/h 30 chloronethane is fed into an extractive distillation
colum (3). This extractive distillation colum. is operated under 10
bar,. which neans that chl or omet hane can be_con C The
extractant is water, which is fed at636t @MWH Cinto the
extractive distillation colum (3). Under =condi ti ons,
the boiling poi ntPaténttdi@imsot t om product in the
5 extractive distillation colum (3) is 124[err]C. The chl oronet hane
cont ent di ssolved in the extractant is stripped out in the |ower part

of the colum. 1, T’h@robeﬁé ﬂmmé edparation o chlosométhand dndidistietrsd BiHeret her
and 36 t/h extraction and the chl oronet hane content in the

product streami ?Vle’ﬁfﬁ‘?i'VQ'H@t'"%t'm WhIChHEOMAEEES r om t he extractive
~distillationgs 7.3 t/h chloronethane, the di net hyl ether content in
this case being I ess than 20 ppm The di scharge fromthe bottom of
the extractive didtil Ifeedinog adimethy! etherichlqramethane mixture intoan exteactive
colum (18) where di d extraction water are separ at ed.
The top product in tﬁaﬁlgtslgﬁ?ﬁfu_ t/h dinmethyl ether at a 10 tenperature
of about 40[err] ®) Theddingamnoegana bquidpar aguecusisaltisolRlioppnwater as this

of the ext ractive di stPYREREIN £ ahbar ey e SPRAER PR ENEORHA Gl et ny

et her. The bwtom)proctalahgfdmmrbmeihme Vapdriatthe tdpioftheEjractivesi st s of

pure extraction tleﬁ Ft t enperature of about 170[err]C and is,
after cooling to 15 @'PT@%l n fed into the extractive distillation
colum (3). d) taking off a mixture of dimethyl ether and extractant at the bottom of

the extractive distillation column,
e) feeding the mixture taken off in step d) into a distillation column, .
15 ) taking off dimethyl ether vapor at the top of the distillation column,
g) taking off the pure extractant at the bottom of the distillation column
and then feeding it again into the extractive distillation column.

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

20 step b) comprises monohydric alcohols, polyhydric alcohols, alkanes,
olefins, naphthenes, aromatic compounds, carboxylic acids, ethers,
aldehydes, ketones, estefs, amines, nitriles, halogenated hydrocarbons or
mixtures thereof.

25 3 The process as claimed in claim 2, wherein the extractant added in
step b) is hexane, heptane, cyclohexane, benzene, methanol, acetic acid,
dipropyl ether, furfurol, ethyl acetate, triethylamine, acetonitrile, chloroform
or mixtures thereof.

30 4. The process as claimed in any of claims 1 to 3, wherein the
extractive distillation described after step a) is carried out under pressures
between 1 and 25 bar.

S. The process as claimed in any of claims 1 to 4, wherein the top



Patent cl ai Ims: 1. A process for the separation of chl or onet hane
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distillation colum, b) addi ng an o?ganlc I|qU|d an aqueous sal t
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taking off a rrixtunrfef_of di ret hyl ether and extractant at the bottom of

the extractive distillation colum, e) feeding the m xture taken
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the pure extractant at the bottom of the distillation colum

and then feed ngcPlumnsaised aerasigned.as RackadbcUBNS| | ati on col um.

2. The process as clainmed in claiml, wherein the extractant added in 20
step b) conprises nonohydric al cohols, polyhydric al cohols, alkanes,
ol efins, naphthedes, dhermrocessasplaimes in ary bbslgine 13eBdwheesinéhes,
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extractive distillation.
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8. The process as claimed in any of claims 1 to 7, wherein the mixture
mentioned in step €) is preheated before being fed into the distillation
column, and wherein the extractant mentioned in step g) is cooled to a

temperature which is as low as possible before being fed into the
15  extractive distillation column.

9. The process as claimed in claim 8, wherein the mixture in step e) is

preheated in a heat exchanger, and wherein the extractant in step g) is

precooled through the heat exchanger and cooled to a temperature which
20 is as low as possible through a cooler.

10. The process as claimed in any of claims 1 to 9, wherein
1) if chioromethane and the extractant are immiscible, the product
taken off in step c) is condensed, the condensate is separated in a
25 phase separator, the extractant phase is returned to the extractive
distillation column, and the remaining chioromethane is taken off,
or
2) if chloromethane and the extractant are miscible, the product taken
off in step ¢) is condensed, and part of the condensate obtained in
30 this way is returned to the extractive distillation column,
and/or |
3) the product taken off in step f) is condensed, and part of the
condensate produced in this way is fed in part to the top of the
distillation column.



25 3. The process as clainmed in claim2, wherein the extractant added

in step b) is hexane, heptane, cycl ohexane, benzene, nethanol,
acetic acid, di propyl ether, furfurol, ethyl acetate, triethylam ne,
acetonitrile, chloroform or m xtures thereof. 30 4. The
process as clainmed in any of clains 1 to 3, wherein the extractive
distillation described after step a) is carried out under pressures
between 1 and 25 bar. 5. The process as clainmed in any of clains
1 to 4, wherein the top 7
product s t akeAbstraci of thealisclogurend f) are condensed before being used
further. 6. The process as clained in any of clains 1 to 5,
wherein all the 5 col umms used are designed as packed col ums. 7.
The process ap ﬁrbébﬁ@fbr'tﬁe %@ba?&tlcﬁi & dinelhyl @tier 4h@ ERidRofBehane in
extractant in step b) is at a tenperature between 5 and 50[err]C into
t he ext midures di stl I I ation. 10 8. The process as clained in

any of clainms 1 to 7, wherein the m xture

The present invention relates to a process for the separation of dimethyl
ether and chloromethane in mixtures by two distillation steps. In the first
step, the mixture is subjected to an extractive distillation with water,
aqueous salt solutions or organic liquids as extractant, the top product
being chloromethane. In the second step, the dimethy! ether is separated
from the extractant.

Figure 1



mentioned in step e) is preheated before being fed into the distillation
colum, and wherein the extractant nentioned in step g) is cooled to a
tenperature which is as | ow as possi ble before being fed into the 15
extractive distillation colum. 9. The process as clained in
claim8, wherein the mxture in step €) is preheated in a heat
exchanger, and wherein the extractant in step g) is precool ed t hrough
the heat exchanger and cooled to a tegpgrature which 20 is as |ow as
possi bl e t hrough a cool er. 10. The process as clained in any of
claims 1 to 9, wherein 1) i f chloronethane and the extractant are
i mm sci bl e, the product _ taken off in step c¢) is condensed,
the condensate is separated in a 25 phase separator, the
extractant phase is returned to the extractive distillation
colum, and the remai ni ng chl oronet hane is taken off, or

2) i f chloronmethane and the extractant are mscible, the product taken
off in step ¢) is condensed, and part of the condensate obtained in 30
this way is returned to the extractive distillation colum,

and/ or - 3) the product taken off in step f) is condensed, and part
of the . C roduced in this way is fed in part to the
top of the tifon col um.
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