PF 0000055683/ EM AS ORI G NALLY FI LED Purification of dinethylacetam de
{(DMAc) 5 Description The invention relates to a process for distillatively
purifying crude dinethylacetam de. For dinethyl acetan de, the abbreviated
term DMAC will be used hereinbelow. 10 DMAc is used predom nantly as a

“sol vent, for exanple as a solvent for the solution spinni ng of elastic

pol yur et hane bl ock copol yners which are_ known by the BF 88 Qﬁﬁ@éy%andex(r)
or Lycra(r), and also for the producti()ﬂ'of hol |l ow fi bers. 15 In order to be

abl e to obtaj Lah- | i fi in solution spinning, the follow ng
speci ficati CA% ME&ALLYeEELEDon the DMAc used here: water content <
100 ppm pH between 6.5 and 7 and specific electrical conductivity < 0.6
pS/cm or else < than 0.2 pS/cm The electrical conductivity of the pure
DMAC is broRynificagion af dimethylacetamide (PMAc)s content of inpurities such as
acids, especially acetic 20 acid, and salts, especially the amne salts of
acetic acid._The specifications of pure DMAc specified in relation to pH
and el ecfri de®scEBiuctivity correspond to a content of acetic acid of |ess
than 50 ppm by wei ght. DMAc which fulfills these specification requirenments

is referred fo hereinbel %as 25 pure DMAc, In contrast, crude DVMAcC refers
to a mxtur e EonfVPeidy &S Wit ci? dBesestot farul distiliptively, e PUHYING- geHfi®ed
speci fi cat i afimetglaceraridy. SFor @itethylbEantde)thé SdbrevitiedTBérh DMATORMERE S i N

addition to \ %ﬁ am nes, acetic acid and water. The total content 30 of
aci ds, predofchant '@’ AMtic acid, and additionally also traces of fornic
acid andO of hi gher carboxylic acids, in crude DMAC to be purified in
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15 In order to be able to obtain high-quality fibers in solution spinning, the following
specification requirements are made on the DMAc used here: water content
<100 ppm, pH between 6.5 and 7 and specific electrical conductivity < 0.6 uS/cm,
or else < than 0.2 yS/cm. The electrical conductivity of the pure DMAc is brought
about substantially by its content of impurities such as acids, especially acetic
20  acid, and salts, especially the amine salts of acetic acid. The specifications of pure

DMAc specified in relation to pH and electrical conductivity correspond to a
content of acetic acid of less than 50 ppm by weight.

DMACc which fulfills these specification requirements is referred to hereinbelow as
25  pure DMAc.

In contrast, crude DMACc refers to a mixture comprising DMAc which does not fuffill
the above-defined specification requirements. Crude DMAc comprises, as main
components in addition to DMAc, amines, acetic acid and water. The total content

30 of acids, predominantly acetic acid, and additionally also traces of formic acid and
of higher carboxylic acids, in crude DMAc to be purified in accordance with the
invention is not greater than 20% by weight based on DMAc.

In the present context, aqueous crude DMAc refers to crude DMAc having a water
35 content between 1 and 99% by weight, or else between 2 and 99% by weight,
also between 80 and 98% by weight, especially between 95 and 98% by weight,



or else between 1 and 6% by wei ght. Existing plants for distillatively
purifying DMAc are operated under reduced pressure, in order to effectively
suppress deconposition reactions of the DMAc 5 and thus to ensure
conpliance with the specification requirenents. However, it has been found
that the specification requirenents freguent |y cannot PhHe0eNSSEBB/EM i n
distillation plants which have been opefated under reduced pressure as
hitherto customary. 10 FR-C 1, 406, 279 descri bes a process for preparing DVAC
by reacting crereitetdsdrdl aMd 6% sl waighty| ami ne and distillatively separating
the reaction mxture in a twd- columm arrangenent, the first colum being
operated at atnospheric pressure or slightly elevated pressure, a bottom

t enper at ur e Bdsting eplaits§SfonndistildtNgly guribyingl DMACTHE adperatelietindee nredticecnd 105C

and a tenper t 1 Y he region_qf th ol f eed
which is di p%és%geﬁﬁ o e ?qﬁe&ﬁv%%gﬁé"%s f’%ée°"§% Sﬁ%.reaﬁPS%ﬁ?H@e o " ol umn,
a top st pearanddhys fosinsyrediomplibndeawitinthezpecification requitkmants. of f and a gaseous
or liquid bottom stream conprising DVMAc, acetic acid and

mononet hyl acet ami de. This bottomstreamis fed to a second colum, in about
20 the m ddlowevgr.dhhasmbearofound thpt dke spedificatiom rasiuiemeptsStaavantivceanmof si ng

purified D¥RCruAined m RSHIERSA SibhB MRiCHRR/E! leRDbpeffted BRAGH ¥ @RAPrésRfe Of
acetic acid, DMAc and nononet hyl acetam de. On the design and on the

operating cAMIEERASU§!BNAhe second colum, it is stated 25 nmerely that the
colum i19 of a classical type and the operating conditions are classical.

It can be t r ex | es that, the seco colum |[.s operated at a
pressure of aé%g W%$€ﬁascé%ggﬁ RracRys oL Brepadihd @g@@ b%m?ct'?%?ggﬁea%ﬂr i fied
DMAC still owitit dinmethyddraine 226 djspilfativélyasesptaratingcthd @adiignustixtare imuatweat er, and
t hus does no ' L gh: | £ | ' S ' for
pure DMAc 3 .Il{dc% fatrhrégetéﬂeﬁ\égggglr%]?c %ﬁ‘lnnﬁaH %@é@gﬁ#ﬁ%éﬂ%ﬁ%ﬁmﬂﬁﬁgg (lggpprobl em
whi ch frequestighlly elevated presspreact battom tempesateseckstwieor 135 ingh170¢Gnadep  of
amnes 113 pq@ﬁp%ﬁe%ﬂ?e’ﬁ% é)&q besﬁ'alnH tb%era%?rgmﬁ%ﬁ {tRSari RREBGn I N the
present process are predomnantly the volatile I met hyl am ne I ch has a
boi | i ng poi rihe &Ql%gﬂbﬁ colpmngfeed Whigh isadiseeseddn aberd theymmidieoithe selerm1EM

From the first column, a top stream comprising dimethylamine and water is drawn

off and a gaseous or liquid bottom stream comprising DMAc, acetic acid and

monomethylacetamide. This bottom stream is fed to a second column, in about

20 the middle region thereof, and separated into a top stream comprising purified
DMAc and a bottom stream comprising the ternary azeotrope of acetic acid,

DMAc and monomethylacetamide.

On the design and on the operating conditions for the second column, it is stated
25 merely that the column is of a classical type and the operating conditions are

classical. It can be taken from the examples that the second column is operated at

a pressure of 400 mm Hg and a top temperature of 143°C, and that the purified

DMACc still contains about 225 ppm of acetic acid and just as much water, and

thus does not fulfill the high specification requirements as defined for pure DMAc
30 for the purposes of the present invention.

A specific problem which frequently occurs in practice is the excessively high
content of amines in pure DMAc obtained by distillation.

35 The amines present in the present process are predominantly the volatile
dimethylamine which has a boiling point of approx. 7°C at 1 bar absolute, and in



-3 addition in particular nononethylamne. In order to be able to conply
W th the specification requirenment stated above for the pHin the range
between 6.5 and 7, the am ne concentration in the pure DMAC 5 nust not
exceed a val ue of about 5 ppm by weight. Armnes in higher concentration
‘woul d have to be neutralized by adding acids. However, eﬁ el ectrical
conductivity would increase inpermssibly with the ri sieF PROQGRe&#/FY
content. 10 In order to solve the problem of inpermssibly high am ne
concentrations in pure DMAc obtained by distillation, the Gernman patent
appl i cat i on ddHitidf 3 gartiQidr. rBonometoylamae. not been published at the priority
date of the present application therefore proposed a node of operation at
an increased pressure relative to customary processes, specifically a
pressure i n laieederdgibgrabls t%@qnmmmhﬁheﬁw@acatlonseqummeet stated abaveder of
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of substance m xtures having predom nant | van forces and w thout
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context. It dontdnherefore an object of the present invention to provide a
process for distillatively obtaining pure DMAC whi ch ensures conpliance
with the required 25 specifications, especially for the solution spinning
to produfe dhasdérdo solvgune probiem lof magermissiblyyinigh afhiife cencenttatians ippockuci ng
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processes. In a rocéss sho ensu e rermva of the water
from t he crusch 37@dIJIchb6>em1 Eublﬁbﬁde@t dhe riorityy dates pe theabregeni appligatiersi dual
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di sposal thereof wast ewat er. The ac?n evenent of obj ect starts froma
process for Cd!SEC’L"PEIW 3%‘409%?35? mﬁqulﬂmpreasursmﬁwgg'en@aétaaﬁiafétnﬁ%ﬂsateet am de
(crude OMAc) conprising DMAc, low boilers and high boilers, the |low boilers

and the hi boi |l ers bein noved. .t o obtain pure
gr‘-|owever, ?hus moéJe o(? operation is t}]ermodenamically unfavorable for the

distillative separation of substance mixtures having predominantly van der Waals
forces and without formation of hydrogen bonds, since the partition coefficient of
the lower-boiling components becomes smaller and the complexity of separation

20 thus larger with the increase in the pressure. This effect is particularly marked in
the case of the substance mixture to be separated in the present context.

It is therefore an object of the present invention to provide a process for
distillatively obtaining pure DMAc which ensures compliance with the required

25  specifications, especially for the solution spinning to produce elastic polyurethane
block copolymer fibers and for producing holiow fibers, and which does not have
the disadvantages of existing processes.

In addition, the process should ensure the removal of the water from the crude

30 DMAc in a degree of purity, especially with a residual content of DMAc of below
50 ppm, which allows the reuse or the problem-free disposal thereof as
wastewater.

The achievement of the object starts from a process for distillatively purifying
35 aqueous crude dimethylacetamide (crude DMAc) comprising DMAc, low boilers
and high boilers, the low boilers and the high boilers being removed to obtain pure



PF 0000055683/EM -4 DMAc in a colum or in a plurality of colums connected
In series. The invention conprises drawing off the pure DMAc as a liquid
sidestream from the one colum or fromthe last of the plurality of columms
connected in series. 5 It has been found that, surprisingly, it is possible
to deplete the amine concentration in the pure DVAC tBFg@(MW5§&UE 5 ppm by
weight by a distillative route and thu$é-conply with the required
specifications for pure DMAc. This result s surprising, since, in the

practical peINIAE eaesludh oflirtd plutity ofecoReRl @hhedted th ddrRsesses, it is
generally difficult to deplete conponents to residual contents below 10

ppm especially since zones having poor mxing, particularly in edge
regi ons of peekinvegtioncempoited dranimpbiftied puner BMABtasdh liquid Bleptrear ifioed

per formance fodistillati n ition, ver onpl ex, reactions take
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further theaoretical gE)I ate i's present in the columm above the draw point. In

the present BoPHBIRING,| SRCBoIN ethe PEFCEFal; peerpangscel ditiaven sePRaliohoi nt i s

bel ow 29 t heobudisks Nl iPYehbrally dAdt (cl@ePleR] campBIsIHIEtd Geslies Sebntdnts and hi gh
boilers to s bst@nces V\/nos.e" boilin oint. i s above thear?oi lin 8i nt of
OvRc. T t ndPSRESDAPTY SHOEEEIY PIBGF BN TS Eviag POOR NG BaGYRt I PAOSng | &
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the azeotrop D) ' acet | ' | k1O Lhes, and
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15 present separating process, some of which lead to the new formation of amines.

In view of this, it has been found that, unexpectedly, the desired low amine
concentration in the pure DMAc product of value can be achieved when it is
withdrawn from the distillation as a liquid side draw.

20
As usual, side draw means that at least one further theoretical plate is present in
the column above the draw point.

In the present context, low boilers refer to substances whose boiling point is below
25 the boiling point of DMAc (166°C at atmospheric pressure), and high boilers to
substances whose boiling point is above the boiling point of DMAc.

In the present process, low boilers are in particular water, and in addition
dimethylamine and diethylamine.

30
High boilers are in particular the azeotrope of DMAc with acetic acid, and in
addition ethanolamines, and also what are known as heavy ends, i.e. high
molecular weight decompaosition products in the form of highly viscous liquids or
solids.

35

A column in stripping mode refers to a column which has separating internals only



35 A colum in stripping node refers to a colum which has separating
internals only PF 0000055683/EM -5 below the feed of the mxture to be
separated in the colum. In contrast, a columm in rectifying node has
-separating internals only above the feed of the m xture to be separated in
the colum. 5 As is well known, a dividi ng wal | col uimPF 8080aP5683/EM ol umm
havi ng a dividi ng wal l arranged in thed IFongi tudi nal direction of the colum
and prevents mxing of liquid and vapor streanms in subregions of the
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boi | er s haveve sepaeaatedmibiedoluinom t he crude DMAc starting m xture and the
pure DMAc product of value has to be drawn off as a nedium boiler. 15 For
this separation task, those skilled in the art wll select the nost
favorabl & o‘kﬂ lsmelldmwwngnmﬂdlmwah colueni nefeiry tala abluouskavirgka ldgldlng walaccount
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i s frequent|gplu@intdriopid b ¥edfheavhad GHaral@l BBIdRC hn Bppkrdofigied @m0l um
for the performance of the process according to the invention. The

fundament al "€8R8ENd & /PYer Qﬂmbanedll ‘?H"HT‘%‘*QM | colum with a dividing wall
which 29 is arranged vertically in the |longitudinal direction of the colum
and prevent X|n UId n strea i n sybregions of the colum
has been spszIEitFn? &S Hgﬁ'\af@r igetag 3?‘5%%3%?/63@ %”6 b%”ﬁ&ﬁf’?g%?)@demﬁvﬁd nmanner
known to t hofsen she ¢rudel DMAG stertiagtmixtuiDand thespupa DMAQUpradist ofidsiaathageous f or

it to have p erted, design. The separating internals
whi ch are tﬁ%é &rirt%s 9 aa\%'oaregl ?uw%dﬂgﬁe i ndi vidual case are determ ned by those

skilled in the art in accordance with customary process technol ogy

consi dergt i OG- thfs0bedafARANGESRT thEOD Skt il Ak LRANN URRY theé SRRE klokble
column configuration in the individual case taking into account economic
considerations, especially the composition of the crude DMAc feedstream and the
required specification for the pure DMAc, current energy costs, etc.

20 For economic reasons, especially capital and energy costs, it is frequently
particularly advantageous to select a dividing wall column for the performance of
the process according to the invention.

The fundamental construction of a dividing wall column with a dividing wall which

25 is arranged vertically in the longitudinal direction of the column and prevents
mixing of liquid and vapor streams in subregions of the column has been specified
above.

The dividing wall may be configured in a manner known to those skilled in the art;
30 itis particularly advantageous for it to have a loose, especially inserted, design.

The separating internals which are the most favorable in the individual case are
determined by those skilled in the art in accordance with customary process
technology considerations. For reasons of construction technology, especially

35  structured or unstructured packings are to be preferred for the dividing wall
column; trays are less suitable.



.35 structured or unstructured packings are to be preferred for the dividing
wall colum; trays are |ess suitable. PF 0000055683/ EM -6 The
determ nation of the nunmber, optinmal in the individual case, of separating

-stages in the region of the dividing wall will be undertaken by those

skilled in the art according to general process technBF8§900aH6E3/EM at i ons
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predefined specification for the product of val ue, the | ow boil er

concentration at the | ower end of the dividing wall
pr edefi ned
upper end of

addi ti on,

tgiyaigfy olWlie) nyBRer, Retimalinethg gdividuale¢asse @

plurallty of s, connected in.s he.present se ti ntask
especially & rE% On(ﬂn r]eéTC]rpé?quﬁ t%i‘r?ﬁ@%tﬁo?)sf'éeo{ srfméj%ﬁ‘(’rwﬁlat @e Qi ge draw
col umm, i5n vdncobintthese eppﬁrcmlly)m dependmgwgebnfthe predefined dpedificatiore tdrdivan. Thi s

col um confi
purificatio

Dependi ng ordqeisenelompessidt Bonrﬂﬁﬁfmﬂb V@mdenm@rrgsmdmlyt Hbe phigh t Hoiler

requi rement Scon@@ntH?%n%‘t”ir% e%Hq) oy SQBF@%ﬁI &%ﬁ&%rxééé&?%redetnné@y be

advantageous 1N he col'um COﬂ |gurat

aV|ng maln co

does not exceed a
ﬁ{eng and, corr ondi Q%I y, ..t he high Bm | er con(%entratl on at the
e Igai S¢RA@ENg 10 I n

i tstagiaspnstlse begiort of thie lividihgiWall aiinbé gHAdertdken DytheROSIGkATh the

um and si

dependi ng upon the

HLQU? t ropgallj%\ﬁé Iﬁﬂ)&\e(fl&)ﬁéér% ?N %@%ﬁ\%“serr f etbg?o ﬂ{@]\{vw ative

de

draw col um ‘tat'}‘%raw off the sidestreamfromthe main colum in liquid form

and to gperate the side draw columm in stripping node.
configurati
the art wl

i ndi vi dual

and use in

trays,

mai n umm and si de

In the colum
raw columm, those 25 skilled in

V] Nng.
R ASReRT 5 ok Hoyise PRy FOBIGHRPOHOEIPOSPa LB AFUY Sba | n t he
camﬁnm:em@bmg ih @efiessfop Ry yrepémc&paraheﬁ Ipersm| egaec?u;a 2l ebunad | ons,
tIC ar tra random packl ngs or, _structure
A table | niariawEtor bbb ol MAR LIRS S Aoa Srau ShIE i RERIEE | o o
trays, 30 rmmd(DM/@nraG(nengﬂedrfrom thecside elchvpacllammgi‘hlsfamlurmxaorpﬂgardmbme cap

rays.  LUnnGlaiaRanyt LAKiagkald for aNBuAE Y RRER ordialer B dd iy and ari ¢

ngs I Ngs,

| ntal ox(r) r@lﬁﬁmbmmla’lg@c(mmtl ntos(r),

20

25

30

35

Depending on the composition of the crude DMAc stream, the purity requirements
on the pure DMAc and on economic considerations, it may be advantageous in
the column configuration having main column and side draw column to draw off
the sidestream from the main column in liquid form and to operate the side draw
column in stripping mode.

In the column configuration having main column and side draw column, those
skilled in the art will determine the separating internals which are best suited in the
individual case according to customary process technology considerations, and
use in particular trays, random packings or structured packings.

Suitable internals are customary internals such as commercially available trays,
random packings or structured packings, for example bubble-cap trays, tunnel-cap
trays, valve trays, sieve trays, dual-flow trays and grid trays, Pall Rings®, Berl®
saddles, wire mesh rings, Raschig Rings®, Intalox® random packings and Intos®,
but also structured packings, for example Sulzer Mellapak® Sulzer Optiflow®,
Kithni Rombopak® and Montz-Pak®, and also fabric packings. Preference is given
to high-performance structured packings.

fgs(r),



but al so structured packings, for exanple Sul zer Ml | apak(r), Sulzer
Optiflow(r), Kuhni Ronbopak(r) and Montz-Pak(r), and al so fabric packings.
Preference is given 35 to high-performnce structured packings. PF
0000055683/ EM -7 The above-descri bed structured packi ngs nmay equally be
used in the colum configuration having dividing wal IPco?Q9a8683rEM di anet er
of the colums with regard to hei ght ant-positioning of feeds and 5 outlets
may be determ ned by the known concept of theoretical plates in conjunction

with the intrgg r@io%e%@b&ﬁie@dstrdcmr@d W%Ekmdfé"% ERUHNG "be D&Y Ghe ebiupml Pl ate
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of the main € I'on above the d|V|d|ng sheet in the
dividing wall colum is laid domn according to customary process technol ogy

consi der at | 4% i RdW HiarPBr, Shne! MRoRALAIHaBARIER o bt doftfinf LA Gy and

the perm ssible [oss Vi a irst co e nunber
of theor eti ®HNIHPARAU anjanrichaertqfithg|esy vg@&'@m@mn@neﬂwé aseerAaees Withther of the
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the range from5 to 3 HWS@EM“ fE r wthin the range Lrom 0 to 25, nore

preferably $6hi2FF (& Ge18. n%BNtﬁ@nﬁﬁﬁ Af oRsy (Ghe’
di vi di ng waMauek! umallért e (Elnu{aﬂ@j@btiqneﬂaCthehﬁlmHéIbEdVMatHﬂer&tedhﬂﬂ(t ony@n-apor at or

g oAb gles bR BTS¢ oy "a0eors! Y, he temperarure
within a range from40 to 130C, preferably within a range from50 to 80C,
nore pr quer afl?u ynuW*betJ Pth@ofeﬁ@g%lgtég erWe Fe%IO%Oa%OVQ% Feré'a of the crude DMACc

stream to be purified, i.e. for the upper region of the main column or for the region

above the dividing sheet in the dividing wall column is laid down according to

customary process technology considerations as a function of low boiler content in

the crude DMAc and the permissible loss of DMACc via the top of the first column.

20
The number of theoretical plates in the stripping section of the main column or of
the dividing wall column below the dividing sheet is preferably laid down within the
range from 5 to 30, in particular within the range from 10 to 25, more preferably
within the range from 12 to 18.

25

The main column or the dividing wall column are preferably each equipped with a
bottom evaporator and a condenser at the top of the column.

Advantageously, the temperature at the top of the main column or of the dividing
30 wall column is controlled within a range from 40 to 130°C, preferably within a
range from 50 to 80°C, more preferably within a range from 50 to 70°C, and the
temperature in the bottom of the main column or of the dividing wall column in
each case within a range from 90 to 200°C, preferably within a range from 110 to
170°C, more preferably within a range from 120 to 140°C.
35
Irrespective of the column configuration selected in the individual case it may be



temperature in the bottomof the main colum or of the dividing wall colum
in each case within a range from90 to 200C, preferably within a range from
110 to 170C, nore preferably within a range from 120 to 140C. 35
-Irrespective of the columm configuration selected in the individual case it
may be PF 0000055683/ EM -8 advantageous to operate tHeF 860QAPa683/BM whi ch
the pure DMAc is drawn off, i.e. especBally the dividing wall colum and
the side draw col um connected downstream of the main col um, at a top

pressure < ta'ﬂ&éhtégétﬁfs ta%@}% the cdirfh %ﬁb\lvbflcﬁtth@p&r@mMA@%élﬁaWn' dif, i ge range
fromO0.1to 0 %F\ 4 re 5 prefer at ato ressure. ip the
range from ¢SBEE3Yo tb? Bg‘f‘ ‘a%swgﬁt@m"“rﬁ 'g %‘f‘e o‘ﬂf@Y"aF&H Na CORR heric
p&essure or dlm&dnetnealtt? rm‘sthie;emam EoRST I &t he@dSpneBsuréa{tthQn” fAbart @bsolutecI ]
advant ageou I inmensions. Ln a ce i,C aci t he

hi gh boi | erspe%'(ffefa@n? 8 tg)g ‘grgg%&?sf@gﬁ? l{gnﬁ\/l&(?"bg EPC%W So\/‘ﬁ? u@orem nce
acetic ali d paefdrabiiat d topnprasshirg in th@i r‘aege fowd.R2dpé.4 lbar atsomt&aeraiaonaie

| mpossi bl e L JpléHt%nt eétﬂﬁ)'shpferﬁ:e ; e | g @'CS(% F\?/ é'tmog %r?yleg l lati on.

Typi cal l'y, acetic aci ref neutT and
the remai ni rRgrtiviax faadvantageousl Amatiar«giuyn @V’@p@lpml on The vapors,
substantially the DMAc, are recycled into the distillation and the

remai ning residue is di sposed of. The 15 neutralization and the subsequent

concent r at i JA 2ggitieRy laRnese peid. Wﬁ)f“gieb@?f pidpent abie Gampsisss die BMAeprpdiet

Advant ageousdfWalueh§ineé a&éticl a’ﬁid 4%d PMAJ fofrtal Kigh bailiReafrast. saBthdigers| y. 20
The process acco t hus. pr

ventlo ovi de sur |S|ngly
o mor e raniBPosile cbolil REmealYy Beraies Seat” POl PrbPMBe s deiaBhe w1« b
regard to }Aﬁ[y@tcally;mewgcldﬁﬁ metefmeahltlauymhmvl:auzedtwntraaldali anDGh“et rlemallrﬁrligde The
invention is i]Jlustrated in deta bel ow wi t nc rawi n
bnd o 55 iR Aot BV aperAlirt: ThENYRPreh sh Bun il e Byl 3, O
process scheseyaed intdithe ddistijiatior Iam:lothmmramdmgSfbsEiugursedEpasqw ot efhke schene
Wi th malq i COAe%EFQHi%'ﬂgn sdngethgrsq}ﬁsg(ﬁ’de%moncentration by evaporation may be either

continuous or batchwise.
Advantageously, the distillative purification is operated continuously.

20  The process according to the invention thus provides, in a surprisingly simple
manner, pure DMAc which fulfills the required specifications with regard to water
content, electrical conductivity and in particular pH.

The invention is illustrated in detail hereinbelow with reference to a drawing and to
25 aworking example.

The individual figures show:

Figure 1  a process scheme with dividing wall column and
30
Figure 2  a process scheme with main column and side draw column.

Figure 1 shows a dividing wall column DWC with dividing wall DW which is
arranged in the longitudinal direction of the column and divides the column interior

35 into a feed region A, a withdrawal region B, an upper combined column region C
and a lower combined column region D.



_Figure 1 shows a dividing wall colum DWC with dividing wall DWwhich is
arranged in the longitudinal direction of the colum and divides the colum
interior 35 into a feed region A a wthdrawal region B, an upper conbined
-colum region C and a | ower conbined colum region D. PF 0000055683/ EM -9
The feedstream 1, crude DMAc, is fed to the feed regi doF RORI056RB3/BM/i di ng
wal |l  colum DV\C From t he Iovver conbi n®d col um region D, a bottom stream 2
is drawn off, fromthe upper conbined colum region C a top stream 3 and
fromthe 5 vvithdravval region B a sidestream4 conprising pure DVAc. Fi gure

2 sh h I i tio j
and o oi de” APBAPCRGAR SRR daes B heclee graped: h R SV Bhcvhnner | a
in figure 1,co|umn DWW ﬁreedthstlowamnambfped solagncegide MNAbotkem streemn2 is t he 10

gf)ttom stre ream tf{:bqnmee&gj% '%P Hr&;@ nfrre %t@gt&?g@ef&ql U fp(/)tﬁ,] t%sé stream

the top s rom nal n col um
stream 3y amdthdrawad regicmB esidestreamdt qnmmlsm‘wrmﬂi\/lﬂc is withdrawn in the
present enbodi nent as the top streamfromthe side draw colunm SC as stream
4. 15 Wrking exanple A dividing wall colum DW as shown schematically in
figure 1, haldwig 2§h0W§WP@QSSCS&ﬁefﬁPéQFe%COMQO|Cﬁgf'93¢“@ﬂ0\ﬂ| having Main|colwvwhi ch
ext ended bety€aRd bhfieldaly coiimmBe. ﬁ'H@sﬁ@érﬁs hf@ﬁsﬁjﬁaﬁ‘éﬂ infhéb e GRINAEF NG the

pl ates from bol}nt(?g mto top.in_the colum, was fed W a crude DVAc stream 1
o

havi ng the a5 Uey Te disp g F?%Stremnws'f%%‘d%\@"%‘f asfttRaMhy) &8 ne 30
;1)8810 di met Pwottpmrmmadﬁ érg(t)r%%réyentwwmerwaw tHe. ra%rmboowmm m,aasast@am agl d
ppm C .aci Qsphori ¢ .aci m_an vy ends
0. 2% by wei 3“{}1 TH rSBmpt"ggg%upéeﬁeH H@’%Him\ﬂ“&f &% a@@lﬁ?ﬁ\ﬁ"rbs@’a’v\%ss appr ox.
250 nbar. Atstrebm Sawmd hbe gdtteaas cbmprlsinglotmré)WAstwmermisL withdeawnl irkélvé se from
the 30th 3 retl I i [ 0, omthe
w t hdr awal ?pé%%gw‘r{]’e@tbogﬂetnﬁggyfevto |4r%}gegvHJa ?'ﬁ to?EFdeeO%%ﬁ%ﬁj "ﬂ{ ‘?gr]ra}:?eérta me of
125.5C and Had the follow ng conposition:

15

Working example

A dividing wall column DWC as shown schematically in figure 1, having 57

theoretical plates, having a dividing wall DW which extended between the 18th
20 and the 38th theoretical plate, counting the plates from bottom to top in the

column, was fed with a crude DMAc stream 1 having the following composition:

DMAc 99.1% by weight, dimethylamine 30 ppm, dimethylformamide 0.2% by
weight, water 0.3% by weight, acetic acid 1000 ppm, formic acid 350 ppm,
25  phosphoric acid 50 ppm and heavy ends 0.2% by weight.

The top pressure in the dividing wall column DWC was approx. 250 mbar.

At the same height as the crude DMAc stream 1, i.e. likewise from the 30th

30 theoretical plate, a liquid sidestream was drawn off from the withdrawal region B
of the dividing wall column DWC at a temperature of 125.5°C and had the
following composition:

DMAc 99.9% by weight, dimethylformamide 720 ppm, acetic acid 30 ppm, water
35 80ppm and dimethylamine < 5ppm. The composition corresponded to the
specification requirements for use in fiber production.



DVAc 99. 9% by wei ght, dimethylformanide 720 ppm acetic acid 30 ppm water
35 80 ppm and dinethylamne < 5 ppm The conposition corresponded to the
specification requirenents for use in fiber production. PF 00000556831EM
-10 What is clainmed is: 1 A process for distillatively Furlg&rég c&zeous
crude di net hyl acetam de (crude DMAC) conprising DVAc, J68B4&Mind hi gh
boilers, the low 5 boilers and the higH boilers being renpved to obtain
pure DMAc in a colum or in a plurality of colums connected in series,

whi ch conpr i waat istiisimeisof f the pure DMAc as a |iquid sidestream (4) from
the one colum or fromthe last of the plurality of colums. 10 2. The
process according to claim1l, wherein the one colum is a dividing wall

colum (DWO)1. wi tA procissi thir ngjstillatively [PYifyirtg aggeslisi nrwbedihteﬂgilatoetﬁmﬂdé

di i f th h d

g eetion,of L1, AT Sl 0S9ALE PR PLERER 0y MRS 10
| ower corfbi ned cobailers eedjitoe hidh) boikensi tlem rameveDMacobtgindparenDBAL ihram 15
the wi thdrawal regj@fn V\E% prllﬁrgﬂéq)'f\é é@ﬂh%ctgéallﬁjg@nés%}m &JWJ)-FESS pr ocess

according to claim1, erein l'ura colums a

(MO) and a side diraWineafiie w&Pmeoa%bqtp@.ﬁ@em (4 frane thsvene ¢qlwnmthe si de

draw col um (SC) . ordfbrd thelibgt o@fﬁécyﬂﬁr%h@%@éldinﬂg to any of claims 1 to 3,
wherein the colum from which the pure DMAc is drawn off is operated at a

top pressure of less than 1 bar absolute, preferably at a top pressure in

the rangm fram 0. Thd 9roc@s§ abeurding 36 |cidim, 1, Ratidréin théong cdlungn 108 dimﬁgure in
the range fromOo. 2

b bsal ut d
claim2 or 4, vvhe‘P’%IF ﬁ°|'t"H8 (BX%%@“H{% QCSI'F’%PS(@" @Yg f%{a(é@qiir@a&%ﬁ@%d t dravval
poi nt for the purdirdoiée obthe qobmirt whisk dividestthe colammentedogihto a feetivegidn vi di ng
val | col umm. 30 6 THGREAGRP ReghSit ) TbR b bl &idhARedioh fPand i oh 1S

oper at ed
lower combined column region (D), and the pure DMAc is drawn off from
15 the withdrawal region (B) of the dividing wall column (DWC).

3. The process according to claim 1, wherein the plurality of columns are a
main column (MC) and a side draw column (SC) and the pure DMAc is
removed from the side draw column (SC).

20

4, The process according to any of claims 1 to 3, wherein the column from
which the pure DMAc is drawn off is operated at a top pressure of less
than 1 bar absolute, preferably at a top pressure in the range from 0.1 to
0.7 bar absolute, particularly at a top pressure in the range from 0.2 to

25 0.4 bar absolute.

5. The process according to claim 2 or 4, wherein the feedpoint for the crude
DMAc and the withdrawal point for the pure DMAc are positioned at the
same height in the dividing wall column.

30

6. The process according to any of claims 1 to 5, which is operated

continuously.

7. The process according to any of claims 2 to 6, wherein the stripping
35 section of the main column (MC) or of the dividing wall column (DWC) has
from 5 to 30, preferably from 10 to 25, more preferably from 12 to 18,



continuously. 7. The process according to any of clains 2 to 6, wherein the
stripping 35 section of the main colum (MC) or of the dividing wall colum
(DWC) has from5 to 30, preferably from10 to 25, nore preferably from 12
to 18, PF 0000055683/EM -11 theoretical plates. 8. The process according to
any of claims 2 to 7, wherein the dividing wall col uniiF 0DRE5H55683/ENe mai n
colum (MC) each have a bottom evaporatdr- 5 and a condenser at the top of
the colum. 9. The process according to any of clains 2 to 8, wherein the
tenperature at ttheorb@dal platdshe di viding wall colum (DWC) or of the main
colum (MC) is set within a range from40 to 130C, preferably within a
range from50 to 10 80C, nore preferably within a range from50 to 70C, and
t he tenperatture The proeedsoadcording td bey df elhithisny tovd wheminitne dilddiby wall of t he

main colum (MO _inpn. e W .t hin [ fr 0.to 0 referably
wthina range el BRCIY fotal, Padph APED ek e Boo St o 120 1o
140C. 15510. The gndorexmwieasaat thertgp obtheroplupin.cl ains 3 to 9, wherein the nmin
colum (MC) has a gaseous side draw and the side draw colum (SC) is

operated in rectifying node.
9. The process according to any of claims 2 to 8, wherein the temperature at

the top of the dividing wall column (DWC) or of the main column (MC) is
set within a range from 40 to 130°C, preferably within a range from 50 to

10 80°C, more preferably within a range from 50 to 70°C, and the temperature
in the bottom of the dividing wall column (DWC) or of the main column
(MC) in each case within a range from 90 to 200°C, preferably within a
range from 110 to 170°C, more preferably within a range from 120 to
140°C.

15

10. The process according to any of claims 3 to 9, wherein the main column

(MC) has a gaseous side draw and the side draw column (SC) is operated
in rectifying mode.



