-1 - PFO000054416/WN as originally filed 5 Purification of dinethylacetam de
(DMAC) The invention relates to a process for distillatively purifying crude
di mret hyl - acetam de. Di nethylacetanm de is abbreviated to DVMAc herei nbel ow.
DVAc is used predom nantly as a solvent, for exanple as a solvent for
solution 10 spinning of elastic polyurethane bl ock copol yners which are
known by the brand names Spandex(r) or-Lycra(r), as wHHRO0GB054616/WYe
production of hollow fibers. In order to be able to obtain high quality

fibers in solution spinning, the DMAc used is required to fulfill the
f ol | owi ngasgiginaly flett | ons: water content < 100 ppm 15 pH between 6.5 and 7,

and specific electrical conductivity < 0.6 JxS/cm or of less than 0,2
(xS/cm The electric conductivity of pure DVMAc is basically caused by its
content of inpurities, like acids mainly acetic acid and salts, especially
the anerine salts of acetic acid. The given specifications of pure DVAC

W th respect —togHvatue and—etectric conductivity correspond 0 a cont ent
of acetic acid of 20 less than 50 weight-ppm DMAc which fulfills these
speci ffcation requi r enenPurifieationfof dimethylacefamide@MA® as pure DVAC. In
contrast, crude DVAc refers to a m xture conprising DVMAC whi ch does not
fulfill the above-defined specification requirenents. 25 Existing plants for
distillative purification of DVAc are operated under reduced pressure, in
order to effedhe\isventdupplaesstodepmuepssioridistiliatzety punsfyodg Eide dimdthylhus to

ensure the achiev . S i fi.cat ). i nts.,.-2- However, it
has been foun&ﬁﬁ@%ﬁ%@%ﬁ%@@% ilso%b%?%/éﬁ?dr @gmce&?%léﬁeel%% y cannot be

fulfilled in distillation plants which have been operated under reduced
pressure as IDMAend osedysgtdominyntl padecolvernt forkRxkmnple A0HsAvéhidessoluti@s a

proce for producin AC eaction of acetic,acid wth dipethyl.am ne
P adlt i nat | SRREEEAT sBM, polfurelBRE iR PpoiBiels Fpk afy Khoh by R'Hing
t wo- col um- ar mameeSpntcx® bel fdra®,tas ellianforitke prgduction of hollow fibers.

In order to be able to obtain high quality fibers in solution spinning, the DMAc

used is required to fulfill the following specifications: water content < 100 ppm,
15 pH between 6.5 and 7, and specific electrical conductivity < 0.6 |xS/cm, or of less

than 0,2 (xS/cm. The electric conductivity of pure DMAc is basically caused by its

content of impurities, like acids mainly acetic acid and salts, especially the

anerine salts of acetic acid. The given specifications of pure DMAc with respect

to gH-value and electric conductivity correspond to a content of acetic acid of
20 less than 50 weight-ppm. o

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

In contrast, crude DMAc refers to a mixture comprising DMAc which does not
fulfill the above-defined specification requirements.

25 Existing plants for distillative purification of DMAc are operated under reduced
pressure, in order to effectively suppress decomposition reactions of DMAc and
thus to ensure the achievement of the specification requirements.



operated at atnospheric pressure or slightly above atnospheric pressure, a
bottom tenperature between 165 and 170C, a tenperature at the top between
-95 and 10 105C and a tenperature in the region of the columm feed, which is
| ocated at about the m ddle of the colum, of between 100 and 200C. A top
stream containing dinethyl am ne and water on a gaseous or |iquid bottom
*stream containing DMAc acetic acid and nononet hyl acetam de are drawn off
fromthe first colum. This bottom st+2eamis fed to about the m ddle region

of a SeCOM&v&gk p i %nsf ﬁﬁﬁﬂets@@&ﬁéa’?mhr}fa@%?enﬁe%& ﬁ&cﬁu%ﬂﬂgeo ofl ni ng

purified ream conta rnea rope of
acitic acid,bednigled e dlsﬁﬂﬁmlwyﬂs whicht kave dpeen %ﬁflﬂéd ﬂln@ﬁfdﬁﬁﬂréﬁé iPBPYTY and
operating cod@qﬁtﬁérg;@lsﬁna}*ue second colum there is 20 only nentioned that a
cl assic colum type and assic operating conditions had been used. In the
exanples there is indicated that the second colum is operated at a
pressure of Békniem I'ER-@Sd 1@10’6921@9t emoﬁbast ar proekssl 43C pastliicidpaDNMAe byri fi ed
DMAc had a re3|tdual ﬁtent ot :%6 EF ﬁc({et ctfam d _as vveII A8 of about
225 ppm wat'€F¢ OBy, AERF 1] ith e 4pfl He8LRaLop EparatipR Ot

requi rement seadion 2fxteéi med itwotdvdupnessengempantentheafipbti catunom Hang pur e
DMAc. It is 0, | de a
process for SRTATY i Apfip R gRESRE shafy b T prlclteri Y eurk s BOt

achi evenrent tempethare bejwieerd 65 gpédﬁﬂu 8aa itgnperatutie phthei toplhgiwear 9z ondit i ons

SPi nfy ng T ory gl MenleRfhicSn GO %%bﬁ/%f%ehéﬁﬁmgltggd( WHBRLY BRftcblaper s as
wel | as hoIIow ers C

tains as mal n _conponents besi des DMAC
anerines, actop Et hey anigdlenaf ha éPluml'lhé) cestwessy 1609 a&@e%qoccaé’i don St d i ncl ude

DMAC to be Puhidiigg dwethylhemmeosw wadr 609 bRe 'o@rhq’iﬁﬁfboﬂ&h ﬁi@!ﬁﬁﬁd 20

wei ght - As wat er - ai nin ude DVAc, there . is der st rein bel ow
a crude Bm&qm%mn&%g@cetwimf{ pepqRethyh acetymige a r@ml Q%O §Pm €0 of

bet ween 2 tOfu@BchlemghThB{OEﬁiﬁdm ktﬁatane&nfeaaoaibdu%e\mﬁidgret refbonsefes beohyy bet ween
-0 -
95 a&d 98 we O(ilumn ahd gerparates(f) therem SR top sa%ream cow?aigmtg p{(l)riﬁdé% Dl%/[Ac and a
bottom stream, containing the terneary azeotrope of acitic acid, DMAc and

monomethyl acetamide.

As to the dimensioning and operating conditions of the second column there is
20 only mentioned that a classic column type and classic operating conditions had
been used. In the examples there is indicated 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 had a residual content of about 225 ppm acetic acid as well as of about 225
ppm water. Therefore, it does not meet the strict specification requirements, as

25 defined in the present patent application for pure DMAc.

It is an object of the present invention, therefore, to provide a process for

distillatively purifying crude DMAc which ensures the achievement of the required

specifications, in particular for solutions spinning for producing elastic
30 polyurethane block copolymer fibers as well as hollow fibers.

Crude DMACc contains as main components besides DMAc anerines, acetic
acid and water. The content of acetic acid in acid include DMACc to be purified by
the process of the invention does not exceed 20 weight-%. As water-containing

35 crude DMAc there is understood herein below a crude DMAc with a water
content between 1 and 99 weight-% or also of between 2 to 99 weight-% and
between 80 and 98 weight-% especially between 95 and 98 weight-%, or also
between 1 and 6 weight-%.

40



Mor eover, the process should ensure the separation of the water from crude
.DMAC in a degree of purity, especially with a residual content of DMAc of

| ess than 50 ppmwhich allows its rinse or its unproblematic deposing in
waste water. 5 We have found that this object is achieved by a process for
distillatively purifying crude dinethylacetam de (crude DVMAc) conpri sing
DMAc, | ow boilers and high boilers by-3enoving the |Iow boilers and the high
boilers to obtain pure DMAc in one of the colum configurations |listed

her ei nbel ow.y, \A%e)ov% rfﬁ%%r&%ké’@ﬂoﬁ’iﬁtetﬁs@edﬁg sepadlise of lo¥ THe I‘?x?]aterlf} fnllhg@ dividing

wal I col um, rises operatin um i n col um
confi gurat i th(Aq in angchhef plinity déspgeialdy Wil wmualrﬁ@@ﬂnmnﬁm\éﬁt iofjlasati on (11)

at a top pretﬁ§1'r'56 lltl]@h aﬂé’iW fs ihQBrGts%in R#erﬁat%eg@é]ﬁ ity Gste Warek! has been

found that, surpr |ng at atno eric ssure or at a pressure

sl'igHtly aboWe have Emmd attlmgbnét iSGiCblﬁ‘é@dsW @pmcmfdedlsall%te’g}ye@rﬁﬂnsur| ty of
the DVAc Obt&h&@&'m%})(hﬂéc%idnhhv\#rﬁﬁb @ R@ENEA@HW b&%drt §hd hia@n in the

case of eX|st|ng processes under "reduced pressSure and

theref ore atboillefipRy rmqving ellémollﬁﬁrﬁﬁ’érthﬁ b@?oflﬁﬁ tp oltadn REret fimati on of

impurities dyR dffhe &fhuiflf cONMASAtiond isted héreBelogact i ons. I n contrast, the
i nventors have found that, surprisingly, it is precisely a pressure and

therefore a tenperature rise which are required for the achi evenent of a
pure product(Ipaviamam dobwen withspiestréaencaimnhwpurities. DVAc has a boiling

poi n§. at at pher e f 166C. 25 In the present context, |ow

boi Iieq's ref é}HC@) ‘%@g %ﬁ%‘é’e boiling point is below the b0| | ing point
of DMAc and hi gh boil ers to substances whose boiling point is above the
boi | i ng poi C i cul ar
vater Jand i pritgomerfied Qe R ke IRERER col ifh AE LRI ApRghiBRLD) 1 "% o
in particul aandeﬂlnéimdlamw%lscoham ltac@bmnéaoi}glgn@fyl (ID.as 2 top gwssufbnb&m ar

vei ght deconpgsd trbR.PiPHYBhSabkslufehe form of highly viscous liquids or

15 It has been found that, surprisingly, working at atmospheric pressure or at a
pressure slightly above or below atmosphetic pressure provides a degree of purity
of the DMACc obtained by distillation which is substantially better than in the case
of existing processes which are operated under reduced pressure and therefore at
substantially lower temperatures for reducing the formation of impurities due to

20 decomposition or side reactions.

In contrast, the inventors have found that, surprisingly, it is precisely a pressure
and therefore a temperature rise which are required for the achievement of a

pure product having a lower proportion of impurities.
DMAC has a boiling point at atmospheric pressure of 166°C.

25 In the present context, low boilers refer to substances whose boiling point is below
the boiling point of DMAc and high boilers to substances whose boiling point is

above the boiling point DMAc.

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

dimethylamine and diethylamine.



solids. 5 A colum in stripping node refers to a colum which has separating
-internals only belowthe feed of the mxture to be separated in the col um.
In contrast, a colum in rectifying node has separating internals only
above the feed of the mxture to be separated in the colum. As is well
known, a dividing wall colum refers to a colum having a 10 dividing wall
which is arranged in the |ongitudinal di-rection of the colum and prevents

m xing of liquid and vapor streanms in regions of the colum. The dividing

wal | di vi desyrighengiphya w Shiclar o HRMES TERNSISo 1Py RabESTE. NGH ON,

wi t hdr awal an up nmbi ned col umm 'r egi on an al so 'a

conbi ned co|ruﬁ1ﬁcu érgwe}ght omnoszlh@l produgihin ﬁ’épfﬁ%?f highbyagikcous diguidsior er s and
hi gh boil er sgpljaye to be renoved fromtheir starting m xture and the product
of value, pure DVMAc, has to be obtained as the nmediumboiler. This
separating task can be solved in particular by one of the follow ng colum
gonf ijsgur ati f)zfn&:ohlﬁﬁh id htrivphi modolretfmshtw'a Bolam ﬁl&ﬁ:h_rmmepaghmt:gnrﬁmﬂbl ) a

i viding wa unm t he,invention, .in eac t he

above- 1 i st e %Y @8??‘888@?%%@“6 &9 be S%?teﬁfeﬂbeo(fq‘j ﬁ' WHI2EE fhe 1 ow
boi | er, wat e:ro,lummsn rred;nfymg Ibexknhawmanng dhtegnalsr empvaéadvdnalse feedbd thper at ed at
a pressure 'filtxttlﬂ? § %ofuﬂml 8 bar absolute, 25 i.e. at atnospheric

pressure or uce or I ncreased pressure conpared to
at nospheri c pressure The top pressure in the abovenentioned columms is

preferably igs 1§'ewélf‘rl£h%vJH Oz{ndnpld (%t Qvah éollﬁﬂ{n o8R! W & cHRﬂh’?n Wa® n%r gbly in

the range froml . Is_also possible that the
si dett r eam c@mmg W@Hc‘éshlﬁhﬂs émﬁaeguaahq mg(twlpall diregtian of Hppesduen and 4 top

pressure in ﬁ&l@@erﬁ@ﬂﬁﬁmgrm@ulﬁ ARl %a&rb@feaﬁiasi@ nsPéEfter afilmnf mMad 0.8 to
1.5 bar absol.ute mlig‘PﬁE rably from1.0 to 1.3 bar absngFAa 5 The crude
DVAC st r eam SXiiitgevall g ¢ ColpMy RieHaEIng knqyy PR g {eemslu

withdrawal region, an upper combined column region and also a lower

combined column region.

15 In the present separating task, low boilers and high boilers have to be removed
from their starting mixture and the product of value, pure DMAC, has to be
obtained as the medium boiler.

This separating task can be solved in particular by one of the following column

configurations:
20 M a main column with a sidestream column or ..
(I a dividing wall column.

According to the invention, in each of the above-listed column configurations, at
least the column in which the low boiler, water, has not yet been substantially
removed has to be operated at a pressure in the range from 0.5 to 1.8 bar absolute,
25 i.e. at atmospheric pressure or at slightly reduced or increased pressure

compared to atmospheric pressure.

The top pressure in the abovementioned columns is preferably in the range from
0.8 to 1.5 bar absolute, more preferably in the range from 1.0 to 1.3 bar absolute.



feeding in the liquid state is advantageous for energy reasons. In all
columm configurations, the separating internals used may in principle be any
- known internals, in particular trays, random packi ngs or structured

packi ngs. 10 Suitable internals are customary internals such as commerci al
trays, random packings or structured packings, for exanple bubbl e-capped
*trays, tunnel-capped trays, valve trays, sieve trays, dual-flow trays and
mesh trays, Pall rings , Berl saddles;5wire mesh rings, Rasching rings(r),

I ntal ox(r) saddles, Interpak(r) random packings and Intos(r), and al so
structured pﬁqglaBG%osﬁlﬂE tl@&f@lﬁ@ﬁlﬂesﬁ'éhrﬁ%ld}ﬂ 1na&ﬁiﬁf1f1)conﬂélr§l%nzﬁ iSRtsbf | ow(r),
Kuhni Ronbopackét% and Mont z Paﬁéi 21 qu}é% aéjrlc cki ng% Preference is
gi ven to hi gRPPEFT 8 hiQRPECSHHE kY HigLangs Pered '%‘“ﬁp e Eqb}yg{%répar ating
i nternal s hawigng 1|5t3g abeiay, hordpeeferably fvam 1J0a0 1@ badr aBdodute.bel ow the feed of
the crude DMAC streamto be purified, i.e. in the stripping section of the

mai n colum in colum configuration (1) and in the 20 stri pping section of
the dsvi di ngThekiudedMae sireamahniba fabeittiegin giseous ¢1 in)liquidhfprmi, altksughl s havi ng

aci o di et ny! ke A TRGERE A | AEREARAYS AREEL SRR i < et orm ned by the

t hroughputs desired in each case 25 and can be easily determ ned by those

skilled in th?a@gﬁlaﬁ%ﬁoéoﬁﬁ%lﬁﬁﬁlﬁg gﬁa‘?ﬁm finteRIAY &@@Fﬂa?@h; é);r_l Eipf of the

colums with reg It oning outI s can be
det er ni ned b¥newRiINkGTBHS lww@ébl@r tﬂyss wéé@@tpaelangsmrémgqud PaggAgi- nati on wi t h
the selected internals. 30 As is known, a theoretical plate refers to that

unit of the golurm Whi c causes enrj chrent OL the | ess %Ol atile corrponents
in ad®or dancevirp IPWénaﬂ‘IE"rﬁ‘b?ﬁ%é‘fﬁ DIIHALS| SUGR a5 FOTHRFG I AR Ve P er e i s

i deal m xing pa¢m1@gslcd s&udtursqusaem S ﬁbasﬁnmlebuusble@up;iddhfay@,nmﬁﬂa dappéde i s no
ent r ai nnent

Chemsoner BarsiileSedisnitre b, ek ity oaisuirsh P BN Sl BT, 108s) |

saddles, wire mesh rings, Rasching rings®, Intalox® saddles, Interpak® random
packings and Intos®, and also structured packings, for example Sulzer Mellapak®,

15 Sulzer Optiflow®, Kuhni Rombopack® and Montz Pak® and also fabric packings.
Preference is given to high-performance packings.

Preference is given to using separating internals having long delay times, in
particular trays, below the feed of the crude DMAC stream to be purified, i.e. in the
stripping section of the main column in column configuration (I} and in the

20 stripping section of the dividing wall column in column configuration (II). The
internals having longer residence times ensure increased dissociation of the acetic
acid-diethylamine adduct.

The diameter of the columns is determined by the throughputs desired in each case
25 and can be easily determined by those skilled in the art by the general rules of

engineering.

The design of the columuns with regard to height and positioning of inlets and
outlets can be determined by the known concept of theoretical plates in
combination with the selected internals.

30 As is known, a theoretical plate refers to that unit of the column which
causes enrichment of the less volatile components in accordance with the
thermodynamic equilibrium, provided that there is ideal mixing, liquid and
gaseous phase are in equilibrium and there is no entrainment of liquid drops
(cf. Vauck, Mullen:



The nunber of theoretical plates for the region above the feed of the crude

.DMAc 5 streamto be purified, i.e. for the upper region of the main colum
in colum configuration (1) or for the region above the upper end of the
dividing wall in the dividing wall colum, is determ ned by customary

- process technol ogy considerations depending on the |ow boiler content in
the crude DMAc and the perm ssible |os& of DMAc via the top of the first
colum. 10 The nunber of theoretical plates in the stripping section of the

mai n col um ' tyl 40f VLSl | um
bel ow t he di Qﬁlﬁdﬁﬁéﬁ.ﬁﬁfﬁ ?ﬁ‘g‘hg’g‘fﬁnﬁ&%#f‘?ﬁ%‘]&% ‘ééﬁﬁ?Y‘?';a\éukgé S%%é&%& e
det er ni ned wWWeiihaim,H888)ange from 5 to 30, in particular within the range

from10 to 25, nore preferably within the range from 15 12 to 18. The main
colum of colum configuratjion (1) or the, dividing wall %ol unn _are

preferably ekbhnwabsrobEheotical plagsfardhs wgiosabaye ticdred of e sBEIMAS: the top
of tshe col ugifbar?fd belypanfis@ eI Iby thet ket eFaIOH E Whe nRlin tHRMOM &flufnle nain

colum or the viding.wall _colum js set wthi e r.ange from 70 to 130C,
S eforant v viRiEAing (DR der W Sratom abavs 1hq ugperpl of N hERSs yAOM fe,' Che
range from 98ividing Owgllanslubtig ist doRematedr g tustbarbgirbogesofechheloggi n col um
or of the dividi wal |, col,Lum are , each, set within the r e fr 150 to
200G, pr of er SHISETRIPRY denendme o ihe 1oy Rollse Canight 1y g spice BMERC pddlRe- )

wi t hin t he rpargéssibloiosd DMACHE e tdpef dik $irsticblminye purificati on of crude
DMAc,q s advantageously carried out in a colum configuration (I) whose main

colum has a gaseous sidestream and whose sidestream colum is operated in
rectifyi ng nbbenumber of heeretiead plated imthefstripping s¢ation of dhé impin geluow il ) this
differs fromahafebesdinidd (7 AMCaviimiswal bbb wRiliaRg 4l imexanp! e
in the t\/\o-co(ﬁurm pro éss_ no@a‘%,he statelo Wt heoar_t ,_eﬁ\t er altl I gl% beclguse it is
not equi ppedcelR canBigiration (Ibsiprederablydlebumanpsevithinitie gAnge HOMbAKRI30mi th | ess
separating sipgesoul dYRWiBRY B radde fFER 100 28 MRds bRAGELINYvitHRe (B ngektdhed in
the art in ah%ew nunber of routine experinents or calculations on the basis
and 1‘rblependi 0o t he conposition of the sidestreamfromthe main colum
which is

The main column of column configuration (I) or the dividing wall column are

preferably each equipped with a bottom evaporator and a condenser at the top of

the column.

20 Advantageously, the temperature at the top of the main column or the dividing wall
column is set within the range from 70 to 130°C, preferably within the range from
85 to 115°C, more preferably within the range frem 95 to 105°C and the
temperatures in the bottom of the main column or of the dividing wall column are
each set within the range from 150 to 200°C, preferably within the range from
25 160 to 190°C, more preferably within the range from 170 to 180°C.

The distillative purification of crude DMAc is advantageously carried out in a
column configuration (1) whose main column has a gaseous sidestream and whose
sidestream column is operated in rectifying mode. The sidestream column from
column configuration (I) this differs from classic distillation columns, as they are
30 used for example in the two-column process of the state of the art, inter alia
because it is not equipped with a bottom reboiler and because it is dimensioned
with less separating stages. Moreover, it can be dimensioned by the man skilled in
the art in a few number of routine experiments or calculations on the basis and

depending on the composition of the sidestream from the main column which is



-7 feed to the sidestream colum. The sidestream colum can be equi pped with
normal colum internals, colum packings being preferred. The main col um
preferably has a snaller dianmeter above the gaseous sidestream 5 takeoff
conpared to the region of the main colum bel ow the gaseous sidestream
takeoff. The distillative purification can further be carried out in a
colum configuration (I) in which the main colum has a liquid sidestream
and the sidestream columm is operated-in stripping node. 10 The hi gh boiler
t ake-of f of the mentioned colum configurations (1) or (lIl) contains in

addi tion 1o g&&l foCin@GidkstaR dolfinPl PR GilieQleatPLHBmnDMAChe REERPSE WMAC and

acetic acid forma high boiling azeotrope. Therefore, the conplete thernal
separ ati on byoana cplumy intsenaky colupn RCKHREPPEREPIMEE s not possi bl e. The high
boiling azeotrope of acetic acid and DMAc fromthe bottomof the main 15

colum or the_dividi wal | . col u IS a of f and can be used in a

et got ¢ addRROEme gDl B Sy et Reve Basns Stkardh,
neutral i zat i eakewvffidompateddab ithearegionasfokemaimeplime bEMKCthie \pasacmp sidastroagn t he
product obt ai;ﬁ]%d by neutralization in a falling filmevaporator or viper

bl ade evapor pr- optionally at reduced pressure. The neutralization and
the evaporation followi ng neutralization 20 can be done either continuously

or disconti “%Esdiéfﬂllaﬁgé’ ﬁﬁﬁﬁ&%ﬁ%ﬂ fudtile bgi (?&E‘Iiiel[d §l§ti %% OHlh ORELRRSS
oper at ed cont’i nuousl'y. e process according to the invention thus provides,

in a surprisi(Bginy whighpkhe maghrretume rhigea bigned wideshegny| 4nd the sidestreagui r ed
speci ficati O%Bﬂ&ﬁl{ﬂd’ %ﬂn%ﬁingl?gtlﬁBdé?ont ent, pH and el ectrical

conductivity, by distillation at atnospheric 25 pressure or at slightly
reduced or increased pressure conpared to atnospheric pressure. Conpared to

a nodg of opergthighhdilRfl@ke LEBICRIMBARMSH Columdscohfignefidm (NARWHREGHih® be
necessary i n.thg .FI’I or art for the purification & g\%the e o(;m
operation at ‘BAIFPR fapesricacidpisp dhpioduct fiaalye, DMAcbrrapse, DM gndrpy ¢
economi cal | y acviiabAdd ésmeca ahilgy boiling egavtope. Chiriréfare,ankle oparnpleta1g costs.
I n addition, }he 30 capaci,ty..of. t.he r.at.us ri with the increase in the
operating pr éé%r&}aé ,se%qr%t&()é) b)y dlstlllattlon of RRAE 3¢id2nd DMAc ¥ ot possﬁ)le.
The high boiling azeotrope of acetic acid and DMAc from the bottom of the main
15 column or the dividing wall column is drawn off and can be used in a energetic
advantageous way for recovering the DMAc contained there by neutralization with
alkali and recoveraing the DMAc by evaporating the product obtained by
neutralization in a falling film evaporator or viper blade evaporator, optionally at
reduced pressure. The neutralization and the evaporation foliowing neutralization

20 can be done either continuously or discontinuously. -
Advantageously, the distillative purification is operated continuously.

The process according to the invention thus provides, in a surprisingly simple
manner, crude DMAc which fulfills the required specifications with regard to
water content, pH and electrical conductivity, by distiliation at atmospheric
25 pressure or at slightly reduced or increased pressure compared to atmospheric
pressure. Compared to a mode of operation under reduced pressure, as hitherto
appeared to be necessary in the prior art for the purification of DMAC, the mode of
operation at or virtually at atmospheric pressure is substantially more economically
viable, especially with regard to capital and operating costs. In addition, the
30 capacity of the apparatus rises with the increase in the operating pressure, since
the gas flow rate at a constant gas composition falls as a consequence of the higher

gas density.



the gas flowrate at a constant gas conposition falls as a consequence of
the higher gas density. -8 The invention is illustrated by a drawi ng and an
exanple which follow Figure 1 shows a preferred exanple of the process
according to the invention in which a colum configuration (1) having a
mai n colum MC and a sidestream 5 colum SC is selected. A crude DVAc
streaml1l is fed to the mddle region of the main colum MC. A |ow

boil er-containing stream 3 is renoved ag-the top of the colum and a high
boi | er-containing stream4 fromthe bottom of the colum. A gaseous stream

Is 10 removag. vl é\ﬁi%nﬁé ﬁﬁt?&{tﬁc%%ﬂﬁ%?ﬁéalﬂ gﬁhﬁxhieparﬁi W hi gh-boil i ng

inmpurities 1 I npal r e ‘speci acetic acid, and
is purified in the si destream col utm SC which is operated in rectlfylng

mode to obtap ?e ?'éﬁ@vﬁ Coeﬁéd E£4h e%? tﬁeh;fio&&@ alorliite tﬁgf]é’fmenl@‘lﬁﬁpl e Ina
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DMAC stream 6 at the top of the column.

Example

In a column configuration (I) corresponding to the schematic diagram in figure 1, a
15 liquid crude DMAC stream 1 having following components:

DMACc 99.2% by weight, dimethylamine 6 ppm, DMF 0.2% by weight, water 0.3%

by weight, acetic acid 100 ppm, formic acid 350 ppm, phosphoric acid 50 ppm and

heavy ends 0.2% by weight was fed at a temperature of 20°C to the 30th

theoretical plate of a main column having 57 theoretical plates, the plates being
20 counted from bottom to top.

A gaseous sidestream was removed at a temperature of 171.9°C from the 9th
theoretical plate and had the following composition:

DMAc 99.9% by weight, DMF 720 ppm and acetic acid 280 ppm.

The specification-impairing concentration of acetic acid of 280 ppm could be

25 reduced in the sidestream column to a non-specification-impairing 20 ppm in the
top stream 6 which is removed as the pure DMACc stream. The main column
MC and the side column SC were operated at atmospheric pressure.



We claim 1. A process for distillatively purifying crude water-containing
di nmet hyl acetam de (crude DMAc) conprising DMAc, | ow boilers and high

- boilers by renoving the 5 |l ow boilers and the high boilers to obtain pure
DMAc in one of the colum configurations |isted hereinbelow (1) a main
colum (MC) wth sidestreamcolum (SC) or (Il1) a dividing wall colum
(DWC), 10 which conprises operating at |l east the main colum (MJ) in colum
configuration (1) and the dividing waltl eol um (DWC) PROGEOEHIE/WW
configuration (lI1) at a top pressure in the range fromO0.5 to 1.8 bar
absolute. 2. A process as clained in claim1l, at least the main colum (M)
in colum configuration (1) and the dividing wall colum (DWC) in colum 15
configurati ogyd dihilp:are operated at a top pressure in the range from0.8 to
1.5 bar absolute, preferably in the range from1.0 to 1.3 bar absolute. 3.
A process as clained in claiml or 2, wherein the sidestreamcolum (SC) in

col um confi gusrdtéssmof dh)sullstmmﬁpamgdn brudetwm}ﬁerm@wibllmg ditethhRcétamire from

0.5to0 1.8 b bsol ut
oot oeabi B DD SopBShS TR, e R b s a5 BB WS 7 any
of clainms 1 1ow doilesseami theskighriadileng to mbmrimqoluse DM iy oherd thie calymni mes,

preferablytr Iy | i.p.the stripping section of the main colum1
(MO in col urm c%lnafllogfjl&?&ﬁ%eﬁ%ﬂogf in the stripping section of the

dividing wall colum (DWC) in colum configuration (11). 25 5. A process as

clainmed in any of I ai gn&iilérﬂ 8]@[@_2%{%1&@959“50@9@%0 preferably from 10

to 25, nore prefe ny rom eoretica ates -2 are provided in
the stripping secfldon afdividmgniah corasm{DWE), or of the dividing wall
colum (DWC). 6. A process as clained in any of clainms 1 to 5, wherein the

main colum(MC) ., 5 or the dividing wall colum, (DWC) are each equi pped with
a bofl®om evapdfighocomprises operating “at least the main column (MC) in column

configuration (I) and the dividing wall column (DWC) in column
configuration (II) at a top pressure in the range from 0.5 to 1.8 bar absolute.

2. A process as claimed in claim 1, at least the main column (MC) in column

configuration (I) and the dividing wall column (DWC) in column

15 configuration (II) are operated at a top pressure in the range from 0.8 to 1.5 bar
absolute, preferably in the range from 1.0 to 1.3 bar absolute.

3. A process as claimed in claim 1 or 2, wherein the sidestream column
(SC) in column configuration (I) is operated at a top pressure in the range from
0.5 to 1.8 bar absolute, preferably from 0.8 to 1.5 bar absolute, more preferably
20 from 1.0 to 1.3 bar absolute.

4, A process as claimed in any of claims 1 to 3, wherein separating internals
having long delay times, preferably trays, are installed in the stripping section
of the main column (MC) in column configuration (I) or in the stripping
section of the dividing wall column (DWC) in column configuration (II).

25
5. A process as claimed in any of claims 1| to 4, wherein from 5 to 30,
preferably from 10 to 25, more preferably from 12 to 18, theoretical plates



and a condenser at the top of the colum. 7. A process as clained in any of
.clains 1 to 6, wherein the tenperature at the top of the main colum (M)
or of the dividing wall colum (DWC) is set within the range from70 to
130C, preferably within the range from85 to 115C, nore 10 preferably within
the range from95 to 105C, and the tenperatures in the bottomof the main
colum (MZ) and of the dividing wall copum (DWC) are each set within the
range from 150 to 200C, preferably within the range from160 to 190C, nore

preferably within the r e froml170 t 80C, imed in any
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is carried ouwallgolmmgDOMEO).configuration (1) whose nmain colum (M) has a
gaseous sidestreamtake off and whose sidestrearn colum (SC) is operated

inrectifying node. 9. A process as clainmed in claim8, wherein the main
col umm (M6) haAspracessras| dleimediiarmayaf chtimsel tohd Whesebuthe snaiasoluartMEX eof f

conmpaged to tBPtt{e%x?ﬁg vl QRSO rﬁ%&mﬁquﬁﬁ gi&’ﬂ’@&ﬁ egélﬁﬁﬂkhs

si destream t akeof f rocess as alns I'to 7,
wherein the dﬂ@dapmm%at BEAPrQ dhﬁﬁ?QiWnPs carried out in a colum
configuration (I) in which the main colum (MC) has a liquid sidestream and
the sidestreamcolum (SC) is 25 gperated in stripping node. 11. A process

as cl ai ned- i nAaPfgcess axelaineg in a@boflémﬂwﬂlﬁeré W@eﬁﬁbthafeé@erﬁibﬁ‘?taﬁ theder Pl .
the main column (MC) or of the dividing wall column (DWC) is set within the

range from 70 to 130°C, preferably within the range from 85 to 115°C, more

10 preferably within the range from 95 to 105°C, and the temperatures in the
bottom of the main column (MC) and of the dividing wall column (DWC) are
each set within the range from 150 to 200°C, preferably within the range from 160
to 190°C, more preferably within the range from 170 to 180°C.

8 A process as claimed in any of claims 1 to 7, wherein the distillative
15 purification of crude DMAc is carried out in a column configuration (I)
whose main column (MC) has a gaseous sidestream take off and whose

sidestream column (SC) is operated in rectifying mode.

9. A process as claimed in claim 8, wherein the main column (MC) has a
smaller diameter above the gaseous sidestream takeoff compared to the region
20 of the main column (MC) below the gaseous sidestream takeoff.

10. A process as claimed in any of claims 1 to 7, wherein the distillative
purification is carried out in a column configuration (I) in which the main
column (MC) has a liquid sidestream and the sidestream column (SC) is

25 operated in stripping mode.

11. A process as claimed in any of claims 1 to 10, which is operated

continuously.



