d Description 5 A process for the preparation and47031'5‘4"7

fractionation of a m xture of dinethyl et her and chl oronet hane with
nmet hanol as extractant 10 The present invention relates to a P&S
process for the preparation of a m xture of di nethyl ether an

chl oronet hane, and to the fractionatiomthereof by means of
extractive distillation wth nmethanol as extractant. 15 Chl or onet hane
is industrially inportant as starting material for the preparation of
chl or of | uor ocadeserptiahi ch are then used as propel | ant gases in

aer osol pagks. D nethyl ether is increasingly being used as

propel l ant*¥in aerosol packs because it is halogen-free and thus has |ess
potential to degrade ozone. 20 Bot h conmpounds are produced as shown
in equations (1) and (Il) in the reacti on of methanol with HCO, which
i s frequently B8P¢reeaess fouthe preparationl and fractionation pf al pixturpf dimethyht al yst s

tca[ 'em:]r ?g_s (éHE 2$tprfz? %ﬁﬁ‘irsgﬁrér%te iane v%ﬁ_h methaqu )Zasc'e_agtr%rc{énga_l[ err] C]—I[ ir ]
HCl [err]CH err]-CA+Herr]O a + (re)
10 |
' The present invention relates to a process for the preparation of a mixture
of dimethyl ether and chloromethane, and to the fractionation thereof by
means of extractive distillation with methanol as extractant.

15  Chloromethane is industrially important as starting material for the
preparation of chlorofluorocarbons which are then used as propellant
gases in aerosol packs. Dimethyl ether is increasingly being used as
propellant in aerosol packs because it is halogen-free and thus has less
potential to degrade ozone.

20
Both compounds are produced as shown in equations (I} and (i) int the
reaction of methanol with HCI, which is frequently carried out industrially on
y-Al, O catalysts to increase the reaction rate:
25 Aly,0g
2 CH3QH — > CHz — O —CH; + Hy,0 ()]
A0
CHyOH + HAl —— CHa —Ql+ K0 (L)

3(5 In the previous prior art it was customary to regard the dimethyl ether
produced in the preparation of chloromethane as waste, and to dispose of
it by hydrolysis with sulfuric acid. However, since dimethyl ether is a
valuable product because it can be used as propellant, there was a need
for a process which makes it possible to exploit industrially the unavoidable
35  production of dimethy! ether.
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30 In the previous prior art it was customary to regard the dinethyl

&t her produced in the preparation of chloronethane as waste, and to
di spose of it by hydrolysis with sulfuric acid. However, since

di rethyl ether is a val uabl e product because it can be used as

propel l ant, there was a need for a prdcess which nakes it possible to
exploit industrially the unavoi dable 35 production of dinethyl ether.

2. The ni xttheemibdureiofeirhgthykather arahehlaromethane: ¢annet bewodtedagp bpr ked

up by di stij, I ccording to.the .prior art hecause, t boi |'i ng
points of the . sthRlaRERERGID the Bior 4 Bicatte Hist o iHERAE € e nyi
et her boiling poigimponents are~fy 86se tbs ansthde@instail éther By point =
-23.7[err] C, and g%{oéover the 5 ma)onents form an azeot rope.

The object was tHg 9@9@"&5“%"?)?@@59 Rinbn -2h{ Qepdd AMarepvesthess

which makes i§ pQgmpdrizntfolth ofigpé, pure dinethyl ether and pure
chl or onet hane. 10 Thi's object has been achi eved according to the
i nvention by a two-stage synt hetic process with subsequent

t hree- st age wor k | S| 0 extractive
distillat ?on W th rfeg@ﬁé?@?as {hﬁ%&(‘ﬂé\ﬁgp F@&%Qﬁrﬁtgq}})%rﬁgwqrbgmpgssa process
for the prepar at iwinichnthkes it poskibiecto prodadedtsoth pufe dimethyl etiidr addperdy! et her

and chl or onet haneéhlvvhi ct conpri ses a) reacting met hanol with
an excess of Hc choromethane.

10
This object has been achieved according to the invention by a'two-stage
synthetic process with subsequent three-stage workup process, the workup
comprising an extractive distillation with methanol.

15 The invention thus relates to a process for the preparation and
" fractionation of a mixture of dimethyl ether and chloromethane, which
comprises .
a) - reacting methanol with an excess of HCI,
b) reacting the mixture obtained in step a) with an excess of methanol,
20 ¢ feeding the mixture obtained in step b) to a first distiltation column,
d) taking off water from the bottom product from the first distillation
column,
e) : taking off the mixture containing methanol, dimethyl ether and
chloromethane which emerges at the top of the first distillation
25 column,
f) feeding the mixture obtained in step e) to an extractive distillation
column, . '
a) adding methanol as extractant in the upper part of the extractive
distillation colhmn,
30 h) taking off a mixture of methanol and dimethyi ether from the bottom
product of the extractive distillation column,
i) drawing off chloromethane from the top of the extractive distillation
column,
k) feeding the mixture taken off in step h) to a second distillation



D) reacting the m xture obtained in step a) wwth an excess of nethanol,
20 C) feeding the mxture obtained in step b) to a first distillation
col um, d) taking off water fromthe bottom product fromthe first
distillation col um, e) taking off the m xture

cont ai ni ng net hanol, dinethyl ether and 3 chl or onmet hane whi ch
energes at the top of the first distillation 25 col um, f)
feeding the m xture oBeldMied in step e) to an extractive di stillation

col um, g) ad part of the
extractive h @'él{}& stH%%n E‘gﬁf‘%@?‘%@@mhﬁ? Jﬁ?gg%?d‘doff a mxture
of nethanol and di net distillatidmszoldmom t he bottom c prodﬁct 011: t he
extractive distillation.col i ra 0 nmet hane from
the top of the et ac?‘i‘ #gﬁ'?thﬂtqﬂ&?f gtthefj SHhd s qiﬁ’fﬁtq{a%"n colupn,
feeding the rg xtwe t aeRingpért bﬂth%tlﬁéthﬁho!tdbtﬁnéd?ﬁpét@ %ﬁfdthé@ééo%ns

3 col um, { takin nmet ano fromthe bott om
product of the seconddescm:)ed in steps a)iandib J@ld on col um, t aki ng

feeding part of Che mirus e Bnaiilia e oLt %ahbf‘sﬂtﬁﬁs&%%la” fgdne "
descri bed in steps a) addlﬁob,)desa:ntied in step @), ofnlie&bahmtjntbglge uppm'lpa(rj‘lmftha[)t dof
t he net hanol obtai ned | p addition, described in
step g), of nethanol & @%@Bé‘?”ﬁ‘g??‘"of t he extractive

distillati omgol um. Is preferred to use a catalyst for the

esterification re ctlon descrlbed i n
I’Eais preferred to use a catalyst for the esterification reaction described in

steps a) and b). Suitable examples are y-Al,O, catalysts.

Delivery of the mixture described in step c) preferably takes place by

15 liquefying the mixture, which results as a gas, in a condenser, delivering
the condensate with a pump and vaporizing it again before entry into the
first distillation column.

The extractive distillation is preferably carried out under pressures between
20 1 and 25 bar. All the columns used can be of any suitable design, and
packed columns are preferably used.

in one embodiment of the invention, part of the product stream obtained in

step m) is taken off and fed into the reaction described in steps a) and b).
25  This embodiment allows the ratio of the amounts of chloromethane and

dimethyl ether produced to be influenced by shifting the equilibrium.

Figure ! shows a flow diagram for a preferred embodiment of the process
according to the invention, which is explained in detail hereinafter.

30  Methanol (1) vapor is fed through fine (3) into a two-stége esterification
reactor (6). In addition, gaseous HCI (2) is fed through line (5) into the
reactor (6). The two-stage esterification reactor can be designed in the
form of a two-stage tubular reactor. In the first stage, HCI and methanol are
added to the reactor. The amounts of the reactants are such that the



a) and b). Suitable exanples are y-Al[err]Jerr] catalysts.
%Ea??iergl of cha m xture described in step c) preferably takes place by 15
l'iquefying the mxture, which results as a gas, in a condenser, gjellveL| ng
the condensate with a punp and vaporizing it again before entry into the
first distillation col um. The extrédtive distillation is
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subst ance forl0HCI thessegont st ofithe veadtive whithuby fievisd Bt BAGRed with a

catalyst. The reaction can be carried out with liquid or gaseous reactants.
The reactions indicated in equations (1) and (Il) take place in the reactor
(6). The resulting reaction mixture, which consists of dimethyl ether,
chioromethane, water and methanol, leaves the reactor (6) through line

15 (10) and can be condensed in the condenser (11). From there it passes
through line (12) to the pump (13) and then through line (14) to the
vaporizer (15). The vaporized reaction mixture is fed through line (16) into
the first distillation column (17). The water (25) of reaction is separated
from the other components, that is to say dimethyl ether, chloromethane

20  and methanol, in the first distillation column (17). The water (25) of reaction
is the bottom product in the first distillation column (17) and is drawn off
through line (24). The vapor, consisting of dimethyl! ether, chloromethane
and methanol, which is the top product from the first distillation column (17)
passes through line (18) where appropriate into the condenser (19). Part of

25  the top product frbrﬁ the first distillation column (17) can be returned
through line (21) to the top of the first distillation column (17), and the
remaining part passes through line (20) to the extractive distillation column
(26). Alternatively, the product stream can also be fed as vapor into the
extractive distillation column (26). Separation of dimethyi ether and

30  chloromethane takes place in the extractive distillation column (26).
Methanol is added as extractant through line (66) in the upper part of the
extractive distillation column (28). It is preferred to add methanol at a
temperature of from § to 50°C. Dimethy! ether dissolves in methanol and is
deposited in the bottom product. The bottom product, consisting of



stoichionetrically necessary for reaction with the methanol. The m xture of
HCI and net hanol flows through the first stage of the reactor, which may
be charged with a catalyst. In the case of a gas-phase reaction, the 5
reaction is exothermc so that cooling should be provided for both stages
of the reactor. The mixture of chlor&ethane, water and HCl | eavi ng
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passes througlté line (20) to the extract'ive on colu (26).
Al tematively, “the product streamcan also be fed as vapor into the

extractive distil agbf I ) r at.] Loet hyl.. et her and 30
chl or onet hane taklgds%é[;‘;é g‘ééew'i ﬁ%ﬁ@ﬁ?é@?ﬁ%&ﬂ?ﬁ Pgﬁ%ﬁo%&n& 2)( 26) .

Met hanol is addedthdeugixiinea@Bainto the esteiifidation rédafor (B CHegiHgRethepart of the
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' 20  the equilibrium.

The bottom product from the second distillation column (39) is pure
methanol. It is fed through line (49) to a pump (50) and from there through
line (52) partly through line (51) to the vaporizer (57}, and is fed through
25  line (58) into the ésteriﬁcation reactor (6). The other methanol pért—stream
is fed through line (563), where appi'opriate the heat exchanger (37), line
(54), the cooler (55) and line (56) into the upper part of the extractive
distillation column (26). Fresh methano! (60) is fed into the sysiem through
line (59) to compensate for losses. The bottom products from the three

30  distillation columns (17), (26) and (39) are each heated with the vaporizers
(23), (33) and (48).

The fqllowing table summarizes the top and bottom temperatures occurring
in the columns in the preferred pressure range ({temperatures in °C).



5 di ret hyl ether and nethanol, fromthe extractive distillation
¢ol um (26) is ~fed through line (34), punmp (35), line (36), where
appropriate the heat exchanger (37) and line (38), into the second
distillation colum (39). The top product taken off fromthe
extractive distillation colum (26) through 5 line (27) is pure

chl or onet hane, which can be liquefied in theecondenser (28). This
top product is drawn off through line (29) and can in part be
returned through Illine (30) to the|lextractiye distillation c (267,
otherwi se all of if—ot—sone-of |} _is fpé\ﬁéﬂl‘nll(‘lh |ilne (31&#%& he prgduct
store (32).] SepaCeiuinmn of Orewt hyl  ef nd nol tak de in
t he second 10 difstrtatromr ot ...6?33) T.?&g%mv* “nmf@gbﬁ nd
distillation column (17)(39) ip-2re di net hylo0et hef. THDS cqn tpm4f ed
through line (40) {to the cpn enser (BI)—Thrs{top luuu can
part be returned t ough@®nes (4py24 and (83) tlb th80sec nd 180
distillation cglunmm (39 t herw ge,@l | of arf of [ [
through | i nes (942)1 g_/lr_/lrz( ﬁrl //!R) f%gf hz:Lnl‘ duln%4<Pnr (495 1 1tgo
Alternatively, a dinethyl ether part- stream can be fed fromline (44)
through line (45) into the esterification reactor (6). Charging of the
esterification reactor (6) with dinethyl ether nakes it possible to change
the ratio of the dEX¥DPKI et her and chi oromet hane products by infl uencing
20 the equilibrium The bottom product fromthe second
distillation colum (39) is pure nmethanol. It is fed through |ine

I( 49) E gl? Fun?ﬂ( 507. 1etﬂ’dnétimmbt aved 5.3ty HGGbrc? f?ﬁ into dni éwer{ﬂélaﬁorpﬁbza’gg%f Si‘{ OU?E

i ne o the i 7 an e r oug i ne into the

esterification r ea@ﬁ%f‘”‘(é? ét&"r‘?ggsﬁe(tt’ NAder a B‘ﬁsﬁ”@ ofebar using a viAl,@ed

through line (53), camstepraaaem rewoh@asbeﬁie BlIGIAR g%{n sga@ﬂ line
e

(54), the cooler (55) and line (56) into the upper part o extractive
distillation colum (26). Fresh nethanol (60) is fed into the system

q fed

t hr ough Im@iw etrcoNPqng for | osses. The bottom products from
the three 30 distillation coI ums%? (26) and (39) are each heated
with the vapoilPzermethanol 0.01 th

chloromethane: 7.3 th

H,O: 3.29th

This reaction gas is completely liquefied in a condenser (11) under about
20 4 bar and at a minimum temperature of about 10°C. The resulting
condensate i§ delivered by pump (13) into the vaporizer (15).

The condensate is partially vaporized here under 10 bar and at about

100°C. It is possible to use as heating medium for this purpose the heat of
25  condensation liberated in the condenser (11). The vaporfliquid mixture

from the vaporizer (15) is completely fed into the first distillation cbiumn

(17). The latter is likewise operated_ under a pressure of about 10 bar and

with a top temperature of 45°C and a bottom temperature of 177°C. The

bottom product consists of about 3.3 t/h water (25) of reaction. The water
30  of reaction is free of the other products and can be fed into a biological

water treatment. The top product vapor downstream of the condenser (19)
thus consists of:



(23), (33) and (48). The follow ng table sunmarizes the top and

bottom t enperatures occurring in)the colums in the preferred

ange (tenperatures in [err]C).
Erngure range (temp 25 bar Col um Top Bott om
Top Bot t om (17) 7 - 20 100 70
224 : WQZtg -24 80 90 180 5
(39) -25 dime 3’1 ether: 64 8518 th 180 = Exanple: 10
7.1 t/h nethanol t/h HO are fed } an esterification reactor
(6). The t\/\/OE,H-Bsittj%&;o(fat reaction at 250[%‘%?’8 under a pressure ?ftﬁ bar
using a y-Al [err] chlerorhethane: catal yst prdguats a reaction gas o e
foll gvvi né coErposi tion: di mret hyl et her: 1.8 t/h 15 met hanol :
0.01 t/h chl or onet hane: 7.3 t/h H20: 3.29 t/h

5  with a small amount of water (about 5 ppm H,0).

Itis fed through fine (20) into the extractive distillation column (26). The
dimethyl ether is dissolved in 42 t/h methanol as extractant therein. Since a
_ certain amount of chioromethane also dissolves in the extractant, it is
10 stripped off in the lower part of the extractive distillation column (26).
Heating steam from the vaporizer (33) can be used for bottom heating. The
bottom product from the extractive distillation is a mixture consisting of

1.8 th  dimethyl ether
15 42 th extraction methanol
0.01th methanol excess from the reaction.

The bottom product contains about 1 ppm chioromethane. The top product
from the extractive distillation column (26) is 7.3 t/h chloromethane with a

20  dimethyl ether content of less than 20 ppm. The extractive distillation
column (26) is fikewise operated under a pressure of 10 bar. The extraction
methanol must be fed in as cold as possible, preferably at about 35°C,
fhrough line (56). The top temperature of the extractive distillation column
(26) is about 40°C, which makes it possible to condense the top product

25  using recycled cooling water. The bottom temperature is about 124°C, so
that heating with low pressure steam is possible.

The dischafge from the bottom of the extractive distillation column (26) is,
with the aid of the pump (35), preheated in the heat exchanger (37) and

30 fed into'the second distillation column (39). This column is also operated
under 10 bar. The top product is about 1.8 t/h liquid dimethyl ether at about

40°C. The content of chloromethane in the dimethyl ether is less than
20 ppm.



This reaction gas is conpletely liquefied in a condenser (11) under about
20 4 bar and at a m ninmumtenperature of about 10[err]C. The resulting
condensate is delivered by punp (13) into the vaporizer (15). The
condensate is partially vaporized here under 10 bar and at about

100[err]C. It is possible to use as heating nmediumfor this purpose the
heat of 25 condensation liberated in the &ondenser (11). The vapor/liquid
m xture fromthe vaporizer (15) is conpletely fed into the first

distillation colfiwerbottom prédﬂdt froTﬂilmé Qédcﬁfd dlﬁllhtlbﬁ%ﬁ@nﬁm)eﬁd%ch under a
pressure of aboyt 10 bar an erature of 45[err]C and a

atopte
bot t om t enper at G?@PSfa@fP?Pfeﬁq € a'ﬂ]@ pure metbéﬂ@ Iblesstban 20mpme dimethyhbout
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| t et
0.01 t/h 5 y {'hmgihléne (51), while f the extragthrymetha@l” lsmpiedansthen

t of t 20
nto the extr SLJ.‘%E SHMRFEIR 5N iy to b oo el g B Tsg) 1, {7
di ssol ved in 42 intoitheextraotive distitationastiumh (26)r ei n. Since a certain

anmount of chl oronet hane al so di ssolves in the extractant, it is 10
stripped off in the Iower part of the extractive distillation colum (26).



Heating steam fromthe vaporizer (33) can be used for bottom heating. The
bottom product fromthe extractive distillation is a mxture consisting of

1.8 t/h di mret hyl ether 15 42 t/h extraction rret B0
t/h  nethanol excess fromthe reaction. The bo mmumumlclml(m“r
contai ns about 1 ppm chl oronet hane. The t o product gomthe s =
extractive distillation colum (26) is 7.3 t/h chloronethane with a 20

di met hyl et her cdratentciaimg:ess than 20 ppm The extractive distillation
colum (26) is |likew se operated under a pressure of 10 bar. The extraction
met hanol nust be fed in as cold as possible, preferably at about 35[err]C,

through line (56)1, They pm@ewfa?%@gwparét‘bntéae f@&:&ﬁéﬂdnvcﬁagﬂn%d rhlggt i on

col um (26) _is about 40[err] makes It possible to condense
the top product Xmethyd pther and ghlosemetbane. whiokcemprisgs bot t om t enper at ur e
is about 124[grr]C, so that heating with | ow pressure steamis

possi bl e. The di scharge fromthe bottom of the extractive
distillation col uan ( 283cting, methanol with &n exeesaiol HYI, t he punp (35), preheated
in the heat exch 0 the second distillation colum

(39). This colu geré&%@"&%ﬁ?é‘?‘é‘&’e °€‘a'“ea gler /) Withan exress ghmsthanebt i s
about 1.8 t/h liaqyid (feé@ihﬂ!ﬂe Riixbre o%‘talﬁéu)h'\tstep by to élﬁfs?ﬂfsllﬁtloﬁ%hﬁﬂ‘i‘tem of

chl or onet hane i nné)he di net ether is | ess

8 The botto pr odal@agp Mﬁtﬁh@@é’&h@ﬁw@mducbffpmihédirsjmﬂ(lamn has a
column,

e) taking off the mixture containing methanol, dimethyl ether and
chloromethane which emerges at the top of the first distillation
column,

f) feeding the mixture obtained in step e) to an extractive distillation

15 column,

g) adding methanol as extractant in the upper part 6f the extractive
distillation column,

h) taking off a mixture of methanol and dimethyl ether from the bottom
product of the extractive distillation column,

20 ) drawing off chioromethane from the top of the extractive distillation

column,
k) feeding the mixture taken off in step h) to a second distillation
column', :
) taking off methanol from the bottom product of the second
25 distillation column,

m)  taking off dimethy ether at the top of the second distillation column,
n) feeding part of the methanol obtained in step 1) into the reactions
described in steps a) and b), and
o) feeding the remaining part of the methanol obtained in step [} to the
30 addition, described in step g), of methanol into the upper part of the
extractive distillation column.

2, The process as claimed in claim 1, wherein part of the product
stream obtained in step m) is fed into the reactions described in steps a)



tenperature of 132C and is pure nethanol with |ess than%
ether. It consists of the "extraction nethanol" and the "excess nethano
fromthe reaction. The "excess nethanol" (0.01 t/h) is re“m ﬂ’lﬂ)ﬂ'ﬂm
reaction through line (51), while the "extraction nethano!t¥ ﬂm
t he heat exchangers (37) and (55) in ofl@r to be fed anew t'hrdugh |*¥ne
(56) into the extractive distillation colum (26).

9 Pat ent cland: 1. A process for the preparation and

fractionation of a mxture of di met hyl ether and chl oromet hane, which
conprises 5 a) reacting nethanol with an excess of HC, b)

reacting the mxtd.e obitheiprocessrasstigimer) inwithbr SRt EeS S @fwﬂ@%@%ﬁ@b
c) feeding the r’Brxturte Bﬁalc&gd in step b) to a first distilla |orP
col umm, d) Prodists gok¥ned n sters ) and mare sordsnsed helore farthenusee fir st

distillation 1® thereof. col um, e) taking off the m xture

cont ai ni ng net hanol, dinethyl ether and chl or onet hane whi ch
energes at the top of the first distillation col um, f)
feeding the m xturg obhg | ne.extracti eBistiIIationlS
col um, g) addi ng%&g?%%n%ﬁtaﬁgggxib%ﬁtogﬁ@'mﬁ ttﬂ§' WBBEN tg mbdre; ne
extractive obtained i steple) &t camiensédiand fed in liquit) phaskal fitherf I a

m xture of net han(ﬂ og%(lf di mret hyl ether fromthe bottom pr oduct
of the extractive '\ TBation col um, 20 i) drawi ng of f chl or onet hane
fromthe top 8 the extractive distillation ' col um,

5. The process as claimed in any of claims. 1 to 4, wherein the reaction
mixture produced as gas during the feeding described in step ¢) is first
condensed and then vaporized again.

15 6. The process as claimed in any of claims 1 to 5, wherein the
extractive distillation taking place after step f) is carried out under
pressures between 1 and 25 bar.

7. The process as claimed in any of claims 1 to 6, wherein all the
20 columns used are designed as packed columns.

8. The process as claimed in any of claims 1 to 7, wherein in step g),
the extraction methanol is fed at a temperature between 5 and 50°C into

the extractive distillation.
25 .
9. The process as claimed in any of claims 1 to 8, wherein the mixture
described in step k) is heated before addition to the second distillation
column, and wherein the methanol mentioned in step 0} is cooled before
addition to the extractive distillation column.
" 30

10.  The process as claimed in claim 9, wherein the heating of the
mixture described in step k) takes place in a heat exchanger, and wherein
the cooling of the methanol mentioned in step o) likewise takes place in the
heat exchanger, and wherein the methanol is brought to a temperature



k) feeding the mxture taken off in step h) to a second distillation

¢ol um, 1) taki ng off methanol fromthe bottom ﬂl mm‘um “ll
second 25 distillation colum, t aki

ether at the top of the second dlstlllatlon colunn nf feedlng part

of the methanol obtained in step 1) into the reactions

described in steps a) and b), and 0)11 feeding the remaining part of

t he net hanol obtained in step 1) to the 30 addition, described in

step g), of net MdNR) isian low aspossikle iparcootsr. t he extractive

di stillation colum. 2. The process as clainmed in claiml

wherein part of the product streamobtained in step m is fed into

the reactions dedcri mpg pchéésewcla}med in any of claims 1 to 10, wherein the

10 and b). The process as clainmed In elther of clalns 1

or 2, wherein t ﬁeaqt@@ descrlbe@wrbaﬁwse) @bd &) isecarried syub péthithe aidiofd ar e

condensed b for her use 5 t her eof . 4, The process as

clainmed in any o? ains 1 to 3, wherein the mxture obtained in step

e) is condensed and fed in liquid phase to further processing. 10

5. The process as clainmed in any of clains 1 to 4, wherein the reaction
12.  The process as claimed in any of claims 1 to 11, wherein the

excesses of precursors mentioned in steps a) and b) are up to 20 % of the
stoichiometric amounts required for the reaction.
10
13.  The process as claimed in any of claims-1 to 11, wherein
1) part of the mixture obtained in step €) is returned to the top of the
first distiliation column,
and/or
15 2) the product obtained in step i} is partly returned to the top of the
extractive distillation column,
and/or
3) part of the product obtained in step m) is returned to the top of the
second distillation column.



m xture produced as gas during the feeding described in step c) is first

condensed and then vapori zed agai n. 15 6. The process as clained in
any of clainms 1 to 5, wherein the extractive distillation taking

pl ace after step f) is carried out under pressures between 1 and 25
bar. 7. The process as clained in any of clains 1 to 6, wherein
all the 20 col ums used are designed a acked col ums. 8. The
process as claimed in any of clains 1 to 7/, wherein in step g), t he
extraction netggfgl is fed at a tenperature between 5 and 50[err]C into

t he extractive 1 phthedtisclosure 9. The process as clainmed in any of
clains 1 to 8 wherein the m xture described in step k) is heated
before addition to the second distillation columm, and wherein the

nmet hanol nent i énprbcess fdrahe Prepdr .Of €. addition to the
extractive distillation col g}rmp gg&%ﬁg f'%?@&ﬁ‘ﬁﬁ'e"f;ﬁ By efdimethyted in
claim9, wher ePNeAOdRMeromethane with methan®l ag eikifacigCr | bed in step k)
takes place in a heat exchanger, and wherein the cooling of the

met hanol nentioned in step o) |ikew se takes place in the heat

h . andThisdneenti : L L
?1( changer, an ntidriveldtes ?@a@roééss%PH@Brebgra%onearﬂj rgct%gngtion of

a mixture of dimethyl ether and chloromethane by extractive distillation with
methanol as extractant. The mixture is prepared by reacting methanol with
hydrogen chloride. The mixture is then distilled to remove water and is
| subsequently subjected to an extractive distillation with methanol as
extractant, with chjoromethane resulting as top product, In another

distillation step, the remaining dimethyl ether is separated from the
methanol. '

Figure 1



¢

which is as |ow as possible in a cooler. 11. The process as

¢lainmed in any of clains 1 to 10, wherein the reaction described in
steps a) and b) is carried out with the aid of a 5 catal yst. 12.
The process as clainmed in any of clainms 1 to 11, wherein the excesses
of precursors nentioned in steps a) and b) are up to 20 % of the
stoichionetric anounts required for the reaction. 10 13. The process
as claimed in any of clains 1 to 11, wherein 1) part of the m xture
obtained in step e) is returned to the Lép of the first
di stillation col um, and/ or 15 2) t he product obtained in step i)
Is partly returned to the top of the extractive distillation
col um, and/ or 3) ~ rt of the product obtained in step n) is
returned to the toﬁ?of t he = second distillation colum.
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