0950/ 51455 1 *159159* Renoval of ammonia from sol utions i ncluding

o cose o ara it atve remeal ot “ammoni o om sonWMMANRR <. © *

include a | actam and anmoni a, which conprises effecting.sakd removal in a
distillation 10 apparatus (a) at an absolute pressure of |less than 10 bar.
Solutions including a | actam and anmoni a are produced in nunmerous chem cal

pr ocesses RefrovaExafaEmtona t fionprsedueions 0fcltye hyCcapasiaa¥tmbynd eact i on of
onega- am RemarPeEXylic acid derivatives 15 with water. Wrkup of these
solutions is problematic, since |actanms, especially caprolactam
customar |y have to neet extrenely high purity requirenents. 20 WO

95/ 14665 8%8"%:?%7%4664 descri be reacting 6-anminocapronitrile ("ACN') in
the liquid phase with water in the presence of heterogeneous catal ysts and
of a sol v&he poedetmiaventinn aelaites| tidi agproeess! Act amsaidlasiesni a. Wor kup
of this sekibiD dfs an@bnizStRs Goilaedond Ner)dkdlith! HldMRie’ @MPYEtaPfarymoni a
from amop@ss P! RiMlicR9comet ids0R ﬁégtgr?%esra g %eﬁgféi qg't guﬁlgleﬂﬁgc%n
pressune, aéﬂ?%oga“(laﬁ al{c;rore 2)[1-11 al bsoo is 0 .0 3I0n a_ sulrtable

t enper aLUPBPFEF 5D (Pe2EotUSHERIESR BYeSHRonPh &PS% Heahd0oPat he
distillation apparatus. It is an object of the present invention to

provi de aSepéehipnsmlingluding|e lactancendmmwinipr sxe sprdducede i viymermsoni a
f rom sol uchem$caBpriowebses NgFor lexainpbe ainl t@Tppbauctorharecfound that this

obj ect i s 1a6bafy ey R¥abbEol S @negdebhiskarbboxl e basid eRgvadyACCor di ng
to the jgnyepfi@iegol ution (1) includes a |actamand ammonia. In principle

there are no known limtations with regard to the lactam Preference is
given to | actans of C4-C20-onega-carboxylic 45 acids, such as
4- ani nobuFaREIR QT khese o9 M iOREa k8| BEQREAMatic, since lactams,

especially caprolactam, customarily have to meet extremely high
purity requirements.
20
WO 95/14665 and WO 95/14664 describe reacting 6-aminocapronitrile
("ACN”) in the liquid phase with water in the presence of
heterogeneous catalysts and of a solvent to form a solution
including caprolactam and ammonia. Workup of this solution is not
25 described.

The distillative removal of ammonia from ammonia-containing
solutions is generally carried out at high pressure, customarily
more than 14 bar absolute, to obtain a suitable temperature for

30 the condensation of ammonia at the top of the distillation
apparatus.

It is an object of the present invention to provide a technically
simple and economical process for removing ammonia from solutions
35 including a lactam and ammonia.

We have found that this object is achieved by the process defined
at the beginning.

40 According to the invention solution (I) includes a lactam and
ammonia.

In principle there are no known limitations with regard to the
lactam. Preference is given to lactams of C4-Cjg~-omega-carboxylic
45 acids, such as 4-aminobutanelactam, 5-aminopentanelactam,
6-aminohexanelactam (”caprolactam”), 7-aminoheptanelactam or
8~aminooctanelactam, particularly preferably caprolactam. These

R



6- am nohepagsl g¢hag ("caprol actant), 7-am noheptanel actam or

8- am nooc ane(act am particularly preferably caprolactam These 0050/51455
2 lactanms may be substituted, for exanple by Cl-C4-al kyl groups,

hal ogens, such as fluorine, chlorine or brom ne, Cl-C4-al koxy groups or
Cl- CA- carboxyl groups, but preferabl$ the lactams are not substituted. 5
M xt ur es béctamsh maycbansubehitalked, bfonsermpSachy | GlciCA+mlayd drmips,per se.
10 Such | pfl@qm-x_srrrﬁﬁubn 1 ?ﬂmnbmmﬂmﬁ ok hBr&ﬁ).i[r%QS mndt D4l koxy

am nonitr M cWaE BLga Y HHxyEX | r 4 RY
reaction %% q._%gg@proni t ryi?tl g, aﬁs.s de%éltér ?Eggéﬁ@yeggr%p?e@len I?ﬁQA 0 659
741, WO_9 f, 114665, WO 96/ 22874, WO 96/22974, WO 97/ 23454, WO
99/ 28298 or WD 99/47500. 15 The reactor exit stream of such a reaction

cont ai ns ¥ixtuwes ofnsuchplactgmsamaprmispde weed. of | actam The reactor exit
stream may include further conponents, such as unconverted am nonitrile,

excess wabeth Mritamsuses krdowaupBehsdé he reactor exit streamin the 20 case
of a reaction in the gas phase, or, if appropriate, organic solvents. The

process§,0 he i nvention .may utili as solvent (1) an m xfure of a

| act amign%u%hn?rlt?rﬁtaa,ﬁ sala%nqeaéégﬁgfeégwe TSPCERBI Z%lger é’a?thr\éF'pgﬁ‘?Jtn%t r eans

ment i oned®HOHEELEPESYHEN SEERT sy SR AXATRLEOLR HRE (CRsenefi ARRFRLasH BN a
i s distilPedrenption withit6-@minpraprenitnidessas ededcribed fhunexdndiar in

absol ut e, Ep+Z&ierealdl 741 oS80 A5HAN684 pawo BsFakBES, Wgl\sewragesswy the pressure

used i s abeyx2973Q WbeoRtIISANEHDCY9 AVIRNbrPRESSIN £r50,Stil I ation pressure
and di ggillation tenperature should preferably be selected so that an

essential ,H{ a_rgmrtl__i a strearprcan Prgest%lken %ff overhead_ii N vaporous form 35
The distifTation SPpaF LY FETE g Any eROEL oM ERG) B steaRE oBf
mul ti-st a'Q‘él%ll%ft PRPQRLd rPedp Pt st 05, lagt afesThe bERRItOT exafpstream may

include further components, such as unconverted aminonitrile,
excess water, water used to quench the reactor exit stream in the

20 case of a reaction in the gas phase, or, if appropriate, organic
solvents.

The process of the invention may utilize as solvent (I) any
mixture of a lactam and ammonia, advantageously one of the
25 reactor exit streams mentioned, or mixtures of such systems.

According to the invention ammonia is distilled out of solution

(I) at a pressure of less than 10 bar absolute, preferably less

than 8 bar absolute. Advantageously the pressure used is above
30 the atmospheric, ambient pressure.

Distillation pressure and distillation temperature should
preferably be selected so that an essentially ammonia stream can
be taken off overhead in vaporous form.
35
The distillation apparatus (a) may be any customary single-stage
or multi-stage distillation apparatus, as described for example
in: Kirk-Othmer, Encyclopedia of Chemical Technology, 3rxd Ed.,
Vol. 7, John Wiley & Sons, New York, 1979, pages 870-881, such as
40 evaporation chambers or rectification columns, for example sieve
plate columns, bubblecap plate columns, orderedly packed columns
or randomly packed columns.

Single stage distillation chambers, pure stripping column or
45 rectification columns with stripping and enriching sections can
be used here.



in: Kirk-gb8gps14585cycl opedia of Chem cal Technology, 3rd Ed., Vol. 7,
John Wley. & Sons, New York, 1979, pages 870-881, such as 40 evaporation
chambers or rectification colums, for exanple sieve plate colums,

bubbl ecap plate columms, orderedly packed colums or randomy packed
colums. Single stage distillation cHanbers, pure stripping colum or 45
rectifi cal® ch RESEEKRSd WP dEimens pt gy waRProns| essent isddy amsorim styeansed
here. 005oB&EL4ES 3t the atqy effetheddbstiiddiatinh apeanetuer gay mesd i al |y
amoni a spassa thrbaghes cdndehgetOpalky. tine tdistébddtinser appss@idss (a) may
be passeghdiHPWIR:1gnELIONSRG (8KAt dHhr RAnfofi LRIRAS
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amoni a SRRENEAZSLY BWIRIEAs P8ePYS (BhaBgy advant ageously be partly or
conpletely recycled into the distillation apparatus (a), especially when
the 10 diGdénddretaiten (Appartyadiahtagecusdyl BeNpapely ickulcampyetsBf er abl y
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may for t‘gk?esn %&}Ppsgiu 2 Sgs‘gdr%{e}fltf&éﬁgnﬁ‘?c%ﬂi"absorber (b) may be any
customary single-stage or nmulti-stage distillation apparatus, as descri bed
f or exanphmmgnia Rerkbexpartrially encyeipdeseily oénddnereidc aht Tet hetwl ogy, 3rd
Ed., Vol .eSsenidlallW begonia SatreamNevonyG@pparafud, (9Pages c8hfeddsl (@kgh as
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col ums. vant ageous to carry out cooling between the
separating stages of the absorption colum (b). In a preferred enbodi nent
col umm (aﬁi%ﬂb%beaulbbéeﬁmbﬁhaay Qe homeEy §ingleEtegenoppuatkitiedtageh a
sol vent (diAtiddatépn| apparxtaiser abl gesdsibed! fentexXdmnplesioul Kitie-orhment i al | y
ammoni a0fEweyclopedia of Chemical Technology, 3rd Ed., Vol. 7, John Wiley

& Sons, New York, 1979, pages 870-881, such as bubble columns or

absorption columns, for example sieve plate columns, bubblecap

plate columns, orderedly packed columns or randomly packed

columns.

25
It may be advantageous to carry out cooling between the
separating stages of the absorption column (b).

In a preferred embodiment column (a) may be equipped with a

30 rectifying section operated with a solvent (IV) as reflux.
Preferably the solvent (IV) should be essentially ammonia free.
Advantageously a portion of the solvent (II) loaded with ammonia
in the absorption stage may be used as reflux.

35 Advantageously solvent (II), solvent (IV) or both solvents are
water or, when the lactam is prepared from the corresponding
aminonitrile, the solvent used in this reaction.

In a preferred embodiment ammonia is removed from the column (b)
40 loaded solvent (II) by distillation or rectification in a
distillation apparatus (c).

The distillation apparatus (c) may be any customary single-stage
or multi-stage distillation apparatus, as described for example
45 in: Kirk-Othmer, Encyclopedia of Chemical Technology, 3rd Ed.,
Vol. 7, John Wiley & Sons, New York, 1979, pages 870-881, such as
evaporation chambers or rectification columns, for example sieve



Advant ageaagwsﬂggrtion of the solvent (1l1) |loaded with ammobnia in the
absorption-Stage nmay be used as ref |lux. 35 Advantageously solvent (I1),
solvent (1V) or both solvents are water or, when the lactamis prepared
fromthe corresponding amnonitrile, the solvent used in this reaction. In
a preferred enmbodi ment amonia is refloved fromthe colum (b) 40 | oaded
sol vent (platehycaduans) | atblgecep pkate facdamnen ordexredlyspatcked iamluappar at us
(c). The @t stdrdorllyopacippiicallumnéCc) nmay be any customary single-stage or
mul ti-stage distillation apparatus, as described for exanple 45 in:

Kirk-O h | | f ] hngql . Ed Vol . 7, Joh
V\!v’ Ir ey & g%%%gl _%%?gfggﬁd%,t%gﬁg%%&%,grgg%%rfi)%;gvgg%?%ﬁoiogn chaﬁbgr S
or rect PfFERtH T AESPERIUNS Wk EnD et RAIRTe 2BB R HLA5 89458k IQNS C8Pumns,

bubbl ecapb®liasd &6F8mms, orderedly packed col ums or randomy packed
colums. Single-stage distillation chanbers, pure stripping coluns or 5

rectifi cahdivdht@ediBiy Wd1H TehbPRL NGf aMthoRAhl Chi dKiEpbheAtusafE) he used
here, AQVERESHRRYShYe 3 hidhlRY BlofluAlNANALh SAL.28P2A AL (Ol pni

effectzg kjgﬂ’gr aefhl %E? rgorees%glr 5 aglalgh gﬁe,?s e In sard colum (a),
pref er abl Y@ hork& TRAACTH VAT 0881 LY &° A%’P BFf=d enbodi nent cont enpl at es

the conpression, especially to a pressure of nore than 12 bar absol ute,
and part i &l pxgfercedpenobedimende nontemplaifest tbe vegnpmassions easpedial lynmoni a
stream 15téromreskura ¢f)more echadeh® sar ablolétordndopastisdheorxondensed

stream nayomsheai! dBRAESLt M bECYRE BFhpdrOusOLbH58h {iR)119S afBbh 1k s tEle@mh
evapor gki gpoﬂctﬂuﬁgrggfp&nq;&gengggl {aﬂ& of the ref lTux streamis
u o]

contenplated. 20 Use pressures a conpression stage are especially
those pressures under which ammmnia is liquid at fromQ to 50C. Such

t enper at uP ROTPIHEE phhR i cRIFlenged ks RN §ASIHRISONEAKPe KECYSd6HI ng
with rivetovwalamno(adias fraflaganplash Zyapompt denivtithngprpespdridigiged usi ng
convent i ccadliappefatheeseflsixcBtream is contemplated.
20
Useful pressures for a compression stage are especially those
pressures under which ammonia is liquid at from 0 to 50°C. Such
temperatures may be provided in a technically simple manner by
cooling with river water or air for example.
25
Compression may be effected using conventional apparatuses, such
as turbo, piston, membrane or preferably liquid ring compressors.

In a preferred variant the compressing may be effected using a

30 liquid ring compressor, in which case this liquid ring compressor
may be charged with solvent (II), especially with ammonia-loaded
solvent (II) from the absorption stage.

The overflowing liquid from the liquid ring compressor may be
35 partially or completely recycled to column (a) as reflux.

The process of the invention has the advantage in relation to the
distillative removal of ammonia from solutions that include
lactam, especially caprolactam, and ammonia and that come from

40 the production of lactam by reaction of aminonitrile with water,
of preventing the formation of solids in the distillation column
which hinders continuous operation of the workup.

Comparative example
45




as turbo, pLSt,Q0, nbrane or preferably liquid ring conpressors. In a
preferr edogéﬁi/gﬁfﬁsgﬁe conpressing may be effected using a 30 liquid ring

conpressor, in which case this liquid ring conpressor may be charged wth
solvent (I1), especially with ammonia-|loaded solvent (l11) fromthe
absorption stage. The overflowing |li&uid fromthe liquid ring conpressor
may be 35%0pakd/laldfy ACN werelcinweytedcye lcagprbdbactaminin Qapoaskgéf lafx. The

process obthégol rawﬂ bANokP&id katad getﬁgezhlenli@hfdlmsm rhe r&lctlorl | ative

removal of chH‘céQAéjﬁ' %s % rﬂ:c'olf demmbRfd e&i?% t?é

caprol act n a 3 he uct | act am by

reaction g a‘i’r ’}_’[ggﬁ_% W?ch a\/vﬁtlsye ploﬁ‘t tcé’ gw“%rptﬁ{-éupg Y€f solids

in the 8 BLAFESt iTHe EBPURR ththicORURN RS £itsad Witk &ﬁ’é‘ﬁ&f‘?%ﬁ o"f @ he

wor kup. CoapammtWase opeasped ats a0P56s SIS D5 1510ar kapdelaftteACRhgekigiuddnvert ed

to caprol amihémia robkalfi@dkaé hcdridenshbantionothe aondenstrc waat paysially t he

l'iquid phaggycilldie arse%TfQﬁx €cXidhesS tbpagE GAHY %b@ﬁﬁlnla?é’/oaplta%' ght of ammoni a

and was di §01E8 1‘?{ hH]acton%P,nlc“éP éh s%§8 Jﬁe s ! C@rﬂé %a%' ng 20
es OE’&

sieve 5 p gﬁ%%%&&‘é Ogmqsg@ ser

col um ]\ﬁa? opR¢ £ o"u"ll terTI’f el Fﬂ i h:i‘r%onl a

obt ai ned BSeRoHERTIES 8Pf Eben TiRvec phate fechde paPIIed 1P, WBEGR|YRP as ref

| ux to thdisoprmibliehdroml tihe fxctathat ethodf p2@8skyge hdifffegeagrobetawesont ent  of
the streapabekamd Aidp dhctbgsdiisRramdfi®ilIh&ogokHENsas Jpage ¥éBstilky000 ppm

30 h aftels;hw@gmmoﬁaﬁln bean c3haht eshdid Be sirevéhdd S abgcaRed 0gged

up, V\hllgh sﬁcernl ble fromthe fact that the pressure difference

bet ween B’ase e op increased dramatically for the sane space velocity

t hrough the colum. The colum had to be switched off and purged 15 with
wat er. | nFaveRtvive ex@PéeThe |iquid reactor exit streamfromthe
conparative exanple was 20 directed into the sanme colum, but this colum

was operatrgd Biqeidreasdbe @fith shakanbsdmitthe Ebﬁpa/ﬁmrvegb&ﬂﬂﬁlé B the top
of the zocqli VB dRSiRaStRd MO WA EANAEASCE YN BRYEVEH 1at a
pressure of 5 bar absolute. The vapor stream from the top of the
column was passed through the condenser without, however,
condensing out all the ammonia. The remaining vaporous ammonia
was taken off and the liquid condensate recycled to the column as
25 reflux. Column operation was stable for several weeks.

30

35

40
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condensing out all the ammoni a. The renmai ni ng vaporous ammonia was taken
of f and t0@50/fuk85condensate recycled to the colum as 25 ref |ux. Colum
operation was stable for several weeks. 30 35 40 45 0050/51455 6 W claim
1. A process for distillative renoval @f ammonia fromsolutions 5 (I)

whi ch include a | actam and anmoni a, which conprises effecting said renoval
in a distillation apparatus (a) at an absolute pressure of |ess than 10
bar. 2. Ayprergss-as clained in claim1, wherein said renoval is 10
effected at an absolute pressure of less than 8 bar. 3. A process as

clainmed in claim?l or Wher ei n_essenti al l ammoni g streamis taken
of f over héad ?np’f/%cpefc?rsoégrf%’rsf'ﬁl%%&yeAr?}P%vcags?%agmﬁ?%’r °f"n&:’8ﬂ]‘§t3cﬂnscl ai s
1 to 3, Swher eff) SHHfh drsinde & iléstappardtaErondp i Bhihuigopesiaest he top
with a condeatfectigig) sehadwhendyadodpoacdistiidwetignaapmrdatug e nat dn gher

than that of abmehite pirespPard |of Aeseotpa®tiB] Warcondensed to obtain a
condensate (I11). 20 5. A process as clained in claim4, wherein said

condensat g (j!}h)odeks' %SYSiEHndJJ kL) Ei‘hﬂTCP“%%%S%n(SéQg 'r\',%l%vyfeiéepar at or
(a) 25 8 A process as _cl ai I nany or ¢l al to b, erein said
vapor 088 essef %‘W‘iﬁaéﬁnﬁﬂigﬁ%&nf’#%?ﬁ’é%ﬂfﬁﬁ?iﬂl‘%‘i i®oRaTappar at us (a)
or said condenser (ak) is condensed by absorption in a liquid solvent (I1).
30 7. A pBoceaspaxceadsaiasedlaimed] dnncbaimhkre 12,seherairs @anpessantiakas pl ace

in an absor beamfidnia &trlaR’ DE askeds o€ abvathdaa ghabs%arowebehn cool i ng
t akes place between the separating stages of said absorber (b). 35 9. A

Procesysag, cl 2 ﬁ?gcés% %gycfiin(l:eléiligs ai;l'lytgf 8dlaVJ\f{;'rles,r ¢ o Sj’i,l qovherein said
distillation apparatus (a) is equipped at the top with a
condenser (ak) in which components having a boiling point
higher than that of ammonia are partly or completely
condensed to obtain a condensate (III).

20
5. A process as claimed in claim 4, wherein said condensate
(IITI) is recycled from said condenser (ak) into the separator

(a).

25 6. A process as claimed in any of claims 1 to 5, wherein said
vaporous essentially ammonia stream from said distillation
apparatus (a) or said condenser (ak) is condensed by
absorption in a liquid solvent (II).

30 7. A process as claimed in claim 6, wherein said absorption
takes place in an absorber (b).

8. A process as claimed in claim 7, wherein cooling takes place
between the separating stages of said absorber (b).
35
9. A process as claimed in any of claims 1 to 8, wherein said
distillation apparatus (a) includes a rectifying section
operated with a solvent (IV) as reflux.

40 10. A process as claimed in claim 9, wherein said solvent (IV) is
essentially ammonia free.

45



distill at'P ogg%gst us (a) includes a rectifying section operated with a
sol vent ( @? as'reflux. 40 10. A process as clained in claim?9, wherein
said solvent (I1V) is essentially amonia free. 45 0050/51455 5 7 A process
as claimed in claim9, wherein a portion of said 11.solvent (I1) | oaded
with ammoniain said absorption is usdd as reflux. 12.A process as clai ned
in any of 1t} aRngrdcess as, chabned nnsgildimd? vearerglin) agporddion ofl s&id (IV) is
water. 13. A pobesss (39 )ClLeaded withaaymodiLlia gaid absdrbtivhetisi Wwsedi d
solvent (11) Q& s&¢iGhxsol vent (IV) is the sane solvent as used 10 in the
production of the lactamfromthe corresponding amnonitrile. 14. A

process ai clainmed in any ?f,cl ins 1 to 13]%5[,V\/nerei n ]eﬁ nia.is renoved
from saPdi? oallcRF LRSS F ?}m§ ifs agy <% |95 n LoFo r b iMEZSiP 0% a
distillation sabpitat(dd)(ey.sasl splyeptebEV)adsckate®d in clai m 14, wherein
said renmoval of ammonia from said | oaded solvent (I1) in said distillation
20 apparalps ACprocessf hectedimdtiamn anhi ghesldimessute ihanHeR@inpsgssure in
>al d mﬁ' ste | Inl ggbgmrﬁpq%&gt B2 é?j}d s%@.;[veﬁ‘tp{ﬂﬁ)eg.%dﬁﬁﬁgéghg%ﬂv@éx?d% Mskh of
distil ﬁ?t ion * 51[}24 ,g’é"rc_’gtugggég)ép%?% iggF%@eéérs?%aghgl é??rlgeasploﬁl%épgi m 15 or 16,
wherein the pfBYRMEFTL§ said distillation apparatus (c) is nore than 10
bar absolute. 30 18. A process as clainmed in any of clains 1 to 5, wherein
said vapddouR psemsds alsl ylaimehiia ahyeafndradimssai dodli3f iwhezkinn

ammonia is removed from said loaded solvent (II) by

15 distillation or rectification in a distillation
apparatus (c).

15, A process as claimed in claim 14, wherein said removal of
ammonia from said loaded solvent (II) in said distillation
20 apparatus (c) is effected under a higher pressure than the
pressure in said distillation apparatus (a).

16. A process as claimed in claim 14 or 15, wherein a single
evaporation stage is used instead of said distillation
25 apparatus (c).

17. A process as claimed in claim 15 or 16, wherein the pressure
in said distillation apparatus (c) is more than 10 bar
absolute.

30

18. A process as claimed in any of claims 1 to 5, wherein said
vaporous essentially ammonia stream from said distillation
apparatus (a) or said condenser (ak) is compressed and partly
or completely condensed.

35

19. A process as claimed in claim 18, wherein the absolute
pressure of said compressed vaporous stream is more than
12 bar.

40 20. A process as claimed in claim 18 or 19, wherein a portion of
said condensed stream is recycled as reflux into said
distillation apparatus (a) for a flash evaporation with
corresponding cooling of the reflux stream.

45




appar at us égé gi Sgl d condenser (ak) is conpressed and partly or
conpl ejtel?. 6 ﬁ d. 35 19. A process as clained in claim 18, wherein the

absol ute pressure of said conpressed vaporous streamis nore than 12 bar.
40 20. A process as clained in claim18 or 19, wherein a portion of said
condensed streamis recycled as ref Bux into said distillation apparatus
(a) for a2il ashpmcmser abi olaimeidh inceny espanidiimg ¢obd i g whkrehe saifd ux
stream 45 006&p&icifsb e8s@dt A I0GRMEN S Sthiiafedrb SdNE AfisehiaidBidn t 0 5,
wherein sai d yaporous ¢s5est ialilay cBHEDM & tarkza%fé dc%%is@ddhﬁéi I 'ati on
appar at us (a)s Sesr@i gtggnﬁggcs%rseﬁag)ﬁsci:%aco r.essed a subseguen;by
processed as ¢l almeq in?any or ¢lal e 0 anR of §LEdDS .8 19 Tred in
any of 2lains 18 to 21, wherein said 22. conpressing of said essentially
ammoni a s&? ealn PreGesEeas eglaigiady in Ahyjuddl qliaigscdbprestlor whepe@dn MSsaidocess
as cl ai ned i ncohmiensidg shesaid esabdtially dmnonga CoOrgEas 36! ef fecthws ged with
said sol vent ¢ding a24ifupd OCARS cdmpebasd®ed in any of claims 1 to 23,
wherein said |actamis caprolactam 15 20 25 30 35 40 45

10 23. A process as claimed in claim 22, wherein said liquid ring

compressor is charged with said solvent (II).

24, A process as claimed in any of claims 1 to 23, wherein said
lactam is caprolactam.
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