: VWe3e52<ENGaTO Decenber 2002 WD 99/67214 1 PCT/ FR99/ 01524 PROCESS FOR
VAPORI Z W\ ‘ RI LE The present invention relates to the vaporization
of amn e and water under conditions 5 which limt or elimnate the

formation of®®®avy by products, especially am nocarboxylic acid oligoners.
The reaction between an amnonitrile and water resul t51§DeEé}ﬁbfeP§ ion of
| actam especially caprol actam when 6-am nocapronitrile 1s enployed. 10
This reactigh g¢apepe garried out in liquid phase wt @@ppﬁﬁg@/@@ynder
el evated pressure. It can also be carried out in vapour phase. For this
second enbodinent, it is therefore necessary to convert the amnonitrile
and the water to the YapBeRksSEFRREvaBRRILI X AMNONIHRIGR Yi Ng out
amnonitrile hydrolysrs Th vapour phase reference may be made, in
particular, to the patent EP-A-0 6S9 741 and the international application
WO A- 96/ 22974. The choice of the manner of vaporization of 20 the
amnonitrile and wat erhé Spr@teht i Vhabntrlbdnfastatks £8 prssi bl e to consider
forming a liquid water/amnonitrile m xture and then heating this mxture
to a tenperaipori safioni @htahibnaymporize &hé waoeeonpdeentsndinibhks case,
the formati on of heavy 25 conpounds having an am de function or carboxylic
salt furfct ivinidlol 1 gonersy ekinbsereedhe Theswatbopoahdseare bapabl e of
attaching thenselves, at least in part, to 19 Decenber 2002 2 the

cat al yst amrabqeslucesigetial berameeotafeoxFlichechdrelighugrdeposit in the
apparatus, and foul it. This necessitates periodic cleaning of the said
apparatus and hence tHeereeagi el yPeregeenttshtigenntsi1ls A8 plant, with
all the econom c consequences, as can be imagi ned. Anot her techni que which
coul d be cOfi®fereRFbts it betl® (RAPBRFLRNtRe $EFEdfs BFPERTALAYtril e and

wat er separatel% The | i cant _has not ed.{ahai at the,10 tenperatures
requi red t o"IRIPOTT AT HEN S oMt PP FRPT PR bhikP gb8 s HREGHEDsi ti on, in
consi deabl e proportifns, 1o, glye,a compound. ol hhg, am di pe,gr gpol yam di ne
type (condensation of two of nore nblecules of "am noniirile V\nfih

el i m nati on,of s QMPPO B ea dPnd Na QG dghalp 8YQLGcLBCSE¥NQUSTr aYhacks, a

also be carried out in wvapour phase. For this second

embodiment, it is therefore necessary to convert the
aminonitrile and the water to the vapour state. For

15 examples of carrying out aminonitrile hydrolysis in
vapour phase reference may be made, in particular, to
the patent EP-A-0 659 741 and the international
application WO-A-96/22974.

The choice of the manner of vaporization of

20 the aminonitrile and water is not trivial.

In fact, it is possible to consider forming a
liquid water/aminonitrile mixture and then heating this
mixture to a temperature sufficient to vaporize the two
components. In this case, the formation of heavy

25 compounds having an amide function or carboxylic salt
function (oligomers) is observed. These compounds are

capable of attaching themselves, at least in part, to
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process for vaporizing amnonitrile and water has now been found which is
characterized in that the water, in the vapour state, is used as the
carrier gas for this vaporization. 20 The deconposition of the am nonitrile
depends on the evaporation tenperature and on the residence tine of the
liquid during its evaporation. In the process of the i19bPstémber 2002 ef or e,
the residence tine of the liquid is mnimzed by the technol ogy of the 25
evaporator and the water in the vapour gtate reduces the partial pressure
of the amnonitrile, so lowering its evaporation tenperature. 19 Decenber
2002 3 The nolar ratio of water to amnonitrile can vary greatly in the
process of the invention. It depends essentially on the cyclizing

hydrol ysi s ReQCestah thish e JEACAN s vé | sebpi depl oyed. This mol ar 5
rati o between the water and am nonitrile enpl oyed i s commonly between 0.5
and 100 and referaline batwendot 20 dhe apperavad veawd this ratio is
not critical for the invention, although higher ratios are of virtually no
interest ford hedysdrRlasis toaed igsroodild etomoing of otimelssaG@neral |y, the
wat er vapour will be at a tenperature of from 120 to 600C and preferably
from 200 t o0 =$RR@atlhe an nowide idlee widlagenel vl f yedreernpsloyedodd af a
tenperature of from20 to 300C. Preferably, this tenperature will be from
100 t o 250C.thHEhelamitnoniittrti |l Wettler eapoemi @i qenpeduendedught ¢apidly in a
heat exchanger to a tenperature at which the vaporization of the mxture is
conpl ete. 20d fimgygirssti ate, this tenperature can be that at which the
reacti on between the amnonitrile and water will be conducted. Suych a
reaction tenperature ARCERIDMNSCIHE TR IVRHER AR 4% 022 ant™ Pt EFETADbI v

bet ween 250 and 4Q0C. 25 The absol.ute tgﬁressure at_whi cp %hgevgggri zation of
the ami noni A4 iRE dCEhHARYA 72 'Jened &t T°F r O TR0 55 baf. “% 19 Decenber

2 he BN LLLLE IR VAL AP REOORSS RbebhechRYEnLEORRLS Mor e

10 temperatures required to vaporize the aminonitrile, it
undergoes decomposition, in considerable proportions,
to give a compound of the amidine or polyamidine type
(condensation of two or more molecules of aminonitrile
with elimination of ammonia).

15 In order to avoid these various drawbacks, a
process for vaporizing aminonitrile and water has now
been found which is characterized in that the water, in
the vapour state, is used as the carrier gas for this
vaporization.

20 The decomposition of the aminonitrile depends
on the evaporation temperature and on the residence
time of the liquid during its evaporation. In the
process of the invention, therefore, the residence time
of the liquid is minimized by the technology of the

25 evaporator and the water in the vapour state reduces

the partial pressure of the aminonitrile, so lowering

its evaporation temperature.



aliphatic amnonitrile having 3 to 12 carbon atons. By way of exanpl es,
mention may be nade nore 5 particularly of the aliphatic aminonitriles
originating fromthe hydrogenation to a primary am ne function of one of
the two nitrile functions of dinitriles such as adiponitrile,

met hyl glutaronitrile, ethylsuccinonitrile, dinethyl suceg Desémmbed 200210

mal ononi'trile, succinonitrile, glutaronitrile and dodecanedinitrile. The
nost inportant amnonitrile is 6-am nogapronitri | e, the cyclizing

hydrol ysis of which | eads to caprolactam whose polynerization yields nylon
15 6. For convenience) in the text below, reference may be nade nore
particularly to 6-am nocapronitrile (or ACN). The process is perforned with
the aid of a 20 syst Wit hout retentj i qui d. . . o) i es which
can be enployed in o&gjéer RV bl n’ﬁt]tﬂe&r)gys?%ee%cggt%nrr%sﬂ_%?l%ﬁg{%r% uct in

i qui d phase durdng. e Gy aROL AL1 8. aL & bf chuos L¥BESion eyaporation of the

amnonitrile on ed 25 surface; - evaporation of an at |east

partly liqud diat Qfsaineniyrihechad ther sppeshheaseslpel erovepess; in this
19 Decerrbetaeczbo%% 5 casse, lthellpnstances %f contact between |1 quid and hot

wal | are rep| apedabontact t het yepnl Dase addplogeid dhoplebbarin the case
of evaporation as a filmon a 5 heated surface, the heat required for the

evapor atd on-4 s & updvresh orhé heaoee daddabhinohet appe eeabbeedieds of the
vapour and of the amnonitrile and on the other hand by transfer of heat
across the @mauaint iverwesd aves dhé Bdapandtpreferably heefwdénnl-fil m 10
evaporator type. The liquid can be distributed over the tubes of the
evapor at or dand adCorttemcemet hvahee doEt thbet rehieyssengt gehett¢3y enpl oyed
inthis type of technology: - supply of the at least partly liquid

am noni tri | o1 oths irlti‘eem@%@nplal'éf}o‘tl%’énhagg?ﬁ pakieh 8FStAFs am nonitrile

in each tube; ] . .
virtually no interest for the hydrolysis reaction on

10 economic grounds.

Generally, the water vapour will be at a
temperature of from 120 to 600°C and preferably from
200 to 550°C.

The aminonitrile will generally be employed

15 at a temperature of from 20 to 300°C. Preferably, this
temperature will be from 100 to 250°C.

The aminonitrile/water vapour mixture 1is
brought rapidly in a heat exchanger to a temperature at
which the vaporization of the mixture is complete.

20 If appropriate, this temperature can be that
at which the reaction between the aminonitrile and
water will be conducted. Such a reaction temperature is
commonly between 200 and 450°C and preferably between
250 and 400°C.

25 The absolute pressure at which the
vaporization of the aminonitrile is conducted is

generally from 0.1 to 3 bar.



--distribution of the at least partly liquid amnonitrile in each tube by
atom zation to a mst of the amnonitrile above the tube plate; this
technol ogy 20 has the advantage over the precedi ng one of reducing further
the residence time in liquid phase at high tenperature; the liquid can be
atom zed by means of a nozzle which is fed with the |iqgighcahfed 2062 better
still, by a nozzle which is fed sinultaneously with the 25 liquid and the
wat er vapour. In the case of evaporatign in a mist with contact between gas
and water droplets, all of the heat 19 Decenber 2002 6 is supplied by the
appreci abl e heat of the two conponents, the amnonitrile, which. is at

| east partly in liquid phase, and the water in vapour phase. The

temperature of the vaper yapouss andh Lhenbeaperatune gfoLhe abe! east

partly liquid amnonitrile are selecte at t st obtained is at a

tenper at ur e i hybse 64 NeE RGHA! phPr OEuBEERLCE 1hABaLhE dBYWaRRHEY Of the
water/amnonitrile m xture which nakes up the said mst. Coviously, the dew

poi nt 10 depefsisa©ictirifchi Or ofeVBLEInG03aBLNOPI E&1bEnaRHLKS . €asi |y _
determ ned for the selected ratio. Thus, by way of exanple, at atnospheric
pressure, the dew poiBy wsy180Cekampadewat gehbian gy Coer aaaer nbee( ACN)
ratio of 4, 110C for a water/ACN 15 nolar ratio of 56, 210C for a water/ACN
rati o of5 1,pantdi @Q30&rIyropHutiee AN pHat $cexapovat tohlesn arigshabyngont act
bet ween gas and |iquid droplets can be single-stage or nultistage. If the
evapor at i onfy¥em siingl kydrogenat hen2fot anpeiasuy egmpfiet frenamioonefril e and of
the water vapour are such that the vaporization of the |iquid can be total
or partial.ong ehetlegaporanionilie Runcrsenagecft@denserhas otuahi adnitril e,
preheated to_230C, for exanple, is divided into a nunber of portions, three
or 25 four:34HOR} FEHLPormebhY belERREORI KIS s nixed with the super heat ed

vater vapour,, af 399G 59T, PP GunsHEl LAk A3 O fbe 1w d T

10 malononitrile, succinonitrile, glutaronitrile and
dodecanedinitrile.

The most important aminonitrile is
6-aminocapronitrile, the cyclizing hydrolysis of which
leads to caprolactam, whose polymerization yields nylon

15 6.

For convenience, in the text below, reference
may be made more particularly to 6-aminocapronitrile
(or ACN).

The process is performed with the aid of a

20 system without retention of ligquid.

The technologies which can be employed in
order to limit the residence time of the product in
liquid phase during the evaporation are of two types:

- evaporation of the aminonitrile as a film on a heated
25 surface;
- evaporation of an at least partly liguid mist of

aminonitrile in the superheated water vapour; in this



19 Decenber 2002 7 tenperature of the m xture reducing simultaneously to
around the dew point as a consequence of the vaporization. The mxture in

t he vapour state is subsequently superheated, to 300C for exanple, and then
m xed again with the second portion of the liquid, which vaporizes in turn;
the procedure is repeated for as many tinmes as i S nece$sdefedmBePPddd N t he
total vaporization of the liquid. In this process, the mst of liquidis
generated at each stage by neans of atqm zing nozzles, the mixture being
subsequently trade in a volunme sufficient to ensure the total evaporation
of the liquid. The systemfor vaporizing the amnonitrile will preferably
be selected such that the dwell tine of liquid amnonitrile in the said
system Conpagétnehghﬁne;shea%l8? BBnEE@tSBb@w@Eth@hﬁﬁﬁl%nd‘ otess than or
equal to one mnute, preferably [ess than or equal to 5 seconds. The
present invgaiiogral saphigkakesyt Qoarhact aerpbbal Bad Ryiat hegprecess as
descri bed above. The exanples which follow illustrate-the present

i nvention. &XAMPEEsl 200 g/ h of 6-am nocapronitrile (ACN), preheated to
230C, and 129 g/h of water vapour at 300C are injected through a 1 mm
nozzl e. The m st thusIhothedcasevapoevapdrathen adper liedtnednt @ 300C wit h
the aid of an exchanger 19 Decenber 2002 8 before it supplies a
hydr ol ysbs heatedr sooftaeni hgelb2ay obgaliusilndort hbesavdppeattion bei ng

mai nt ai ned at 300C. Over nore than 400 h of operation, no reactor 5 fouling
nor any reduetfvrplaedaval yhecoaet hahdybynshsuprpdrbygiahéer heatobfconver si on
of ACN at a constant flow rate_ equal to,99$ﬁ was observed. COVPARATI VE TEST
1 10 329 g/ Bhef vaRcACNAREt 6f FRt aReneBALAlAPNgRE16bYhReP§RETACN are fed
into a 200 M evapor at or heat%d at 300C. The gaseous m xture energing from
the evapor afdnrdi BYp5¥eBdtes h98ﬁ5|§§F§S?eaégoﬁveaﬂrthPﬁg 15 162 g of

al um na, the sgid re?ﬁtor beinganaintai@eghat 3 gC. The.test is stopped

after 172 h°BF L858r al PSnSVBRPFAGOEhiE B&r 188, TEA&TPIrET6F conversion of ACN

has passgd fr o] % 20 Foll ow ng disassenbly of the apparatus, the
presenczsofégggégggo%n§?§§'6) is noted inside the evaporator and at the

entrance of the hydrohysi$;p62at 0hn(B8%:9kcLhBuReloBLpf thle cegakent s of
the said reactor have solidified).

of the evaporator in accordance with the distribution
systems generally employed iﬁ this type of technology:
-~ supply of the at least partly liquid aminonitrile to
15 the tube plate, then distribution of this aminonitrile
in each tube;
- distribution of the at least partly liquid
aminonitrile in each tube by atomization to a mist of
the aminonitrile above the tube plate; this technology
20 has the advantage over the preceding one of reducing
further the residence time in liquid phase at high
temperature; the liquid can be atomized by means of a
nozzle which is fed with the liquid alone or, better
still, by a nozzle which is fed simultaneously with the
25 1liquid and the water vapour.
In the case of evaporatlion in a mist with

contact between gas and water droplets, all of the heat



99 Decenber 2002 9 CLAIMS 1. A process for the vaporization of
aminonitrile and water, wherein water in the vapour state is used as a
carrier gas for the vaporization. 5 .2. A process according to claiml,
wherein the tenperature of the water vapour is froml|20 to 600 C and
preferably from200 to 550 C. 3. A process according t 1 4gn 1 or
claim2, wherein the 10 tenperature of the amnonitril SQPSE?@%%%@%“O 300 C
and preferably from 100 to 250C. 4. A pg ocess according to any one of
claims 1 to 3, wherein the mxture of amnonitrile and water vapour is
brought rapidly to a tenperature at which the | S vaporization of the

m xture is conplete by use of a heat exchanger. 5. A process according to

any one of GLabupohita by WA SLR RS B W Ol AMonifd 1 | € and water

vapour is broug 0 e reacti tenperature of amnonitrile and water,

pref erably LouaoCenper akice ofh LraB200 | QiA%h Gy 1Bl 20 er abl Y,

from250 to process according to one of clains wher ei n
the am noni i he gys @@ phiaRear a0k RhanhkedralirpRatddsuapmd trile having from
3 to 12 carbon atonms. 25 7. A process according to any one of clains 1 to
6, wherein the am nonithel ktemperptadéced bhehwitegenaigalr tand attte a pri mary
am ne of one of two nitrite functionalities of a dinitrile, said dinitrile
bei ng selsectedpleramuad pdnithel lag, leetshty pginitlar dniduiid egminonitrile

et hyl succinonitrile, dinethylsuccinonitrile, nmalononitrile, succinonitrile,
gl ut aroni tr eire srd eddeec smethi rihati Itdheamd sits ohtefigreshliys Grtard no 30
capronitrile. 19 Decenber 2002 -10 8. A process according to any one of
clains 1 totempairetaire whé chiaper ied&hiesn esfiadnitfomit [9ea ey ddiduct ed at an
absolute pressure of fromO. | to 3 bar. 9. A process according . to any one
of clains 1the SewWmeiaitn ofhéhsr HedSE /SRR MGk fe AR H U S Y& &H wi t hout
retention of liquid. 10. A process a%cordi tQ.clajm9, wherein: - the
ami noni tri | B&kESe R 518t 84185 ™ S5 M Hﬁoélsﬂg(at %&‘%a EEM N an evapor at or

of falling-filmtype; d/or 10 - .an _at | east rtly liquid m.st of

ami noni t1 | 8SPETEa 55 g?lgd Lk iSu gﬁgg:teé:d%\%atagﬁ%voélﬁotu?l%lfné:lpér ocess

2601 0 10 1Q 618,k WS 1 ol ST BUUPIRL: S e aminoni {111 over a
al’l I I

tube of the rng-filTmevaporator 1s carried out by: 15 - supplying at

least partly liquid ampeni thi ket & e IRl ath anghdligidtuting this
amnonitrile in the or each tube; - distributing at |least partly liquid
am noni tril @ dddsthie oneadewt Woalty is 180°C for a water/6-amino-
capronitrile (ACN) ratio of 4, 110°C for a water/ACN
15 molar ratio of 56, 210°C for a water/ACN ratio of 1,
and 230°C for pure ACN.
This evaporation in a mist by contact between
gas and liquid droplets can be single-stage or
multistage. If the evaporation is single-stage, the
20 temperatures of the aminonitrile and of the water
vapour are such that the vaporization of the liquid can
be total or partial. If the evgporation is multistage,
the stream of aminonitrile, preheated to 230°C, for
example, is divided into a number of portions, three or
25 four; the first portion of this liquid is mixed with
the superheated water vapour, at 300°C for example,

such that all of the liquid is vaporized, the



atom zation to a mst of the amnonitrile above the tube plate. 20 12. A
process according to clfaim 10, wherein the evaporation of an at | east
partly liquid mst of amnonitrile in superheated water vapour is

singl e-stage or nultistage. 13. A process according to any one of clains 1
to 12, wherein the system 25 for vaporizing the am nonid pet&mbér 28j2ect ed
such that the dwell tinme of liquid amnonitrile in the said systemis |ess
than or equal to one mnute, preferably |l ess than or equal to 5 seconds.
14. A lactam obtai ned by a process according to any one of clainms 1 to 30
i 3. .A5B9. A&@AS A@AS Ay Afy. A

AL ALY/ L
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a] ca] ca] cad et ialx aljoea]les] C@;}'l@a]néature being subsequently made
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yl 109% & ()-10% & () - DydE, 100/‘&() t 109 & ()-110% & ()-310%\ & ()-
will preferably be selected such that the dwell time of
ligquid aminonitrile in the said system, comprising the
preheating of the said aminonitrile, is less than or
equal to one minute, preferably less than or equal to 5

seconds.

The present invention also relates to a lactam obtained

by the process as described above.

The examples which follow illustrate the

present invention.

EXAMPLE 1

200 g/h of 6-aminocapronitrile (ACN),
preheated to 230°C, and 129 g/h of water vapour at 300°C
are injected through a 1 mm nozzle.

The mist thus formed is vaporized, then

superheated to 300°C with the aid of an exchanger



10% & ()-T10% & () - Kf dE- 10% & () -
,910% & ()-9*10% & ()-Y(10% & ()-&10% & ()-$ 10% & () - & dE 910% & () - 7-
10% & ()-5910% & ()-3310% & ()-1 10% & ()- /Z10% & () - 456781 Kb@ S
109%v& ()-F t10% & ()-S @O0% & ()- 100 10 10 #=10% & () - @lotV&'()
#2[9b@, 95' M 10% " & ()-S9& 10% & ()--!, 9& 100'"&'()--& @g@g%&%
109 ()-s!1S 10%BrB& ()-F :c d e f w }oaS4f SmLOYE (

10- 8- 81 SL2M 10% 8-8& ()-P !, L2M 10% " &) - P ~010% &'() 9s’ MlO% & (
CzLdEaS4f SMLOL10%VE! () - 109VE! () - 910%4VE! ()-Y 109VE () -

y10%vB' () -fs10%v&' ()-La3ZaBaS4f Smi 9109v&' ()-! #f 10%ME' () - " 10%VE! (

@O0%V&' () -

9109V& () -1 1098V& () - ZQdEaS4f SMAL109%VE ()-2 109%VE () -/

1090 () - & dEGRE {1 - it g/&%@?(é h%aagg 16) rUBEREYX RG2S n@l 0%V

10M 10M <1008/ ()-1:8&10

810%VK

10%V& () - 8108885 (o f Falumina, the sald reactor being maintained at

10

15

20

300°C.

Over more than 400 h of operation, no reactor
fouling nor any reduction in catalytic activity
(measured by the rate of conversion of ACN at a

constant flow rate equal to 99%) was observed.

COMPARATIVE TEST 1

329 g/h of an ACN/water mixture containing
61% by weight ACN are fed into a 200 ml evaporator
heated at 300°C.

The gaseous mixture emerging from the
evaporator is passed to a hydrolysis reactor containing
162 g of alumina, the said reactor being maintained at
300°cC.

The test is stopped after 172 h of operation.
During this period, the rate of conversion of ACN has
passed from 99% to 95%.

Following disassembly of the apparatus, the
presence of a solid (nylon 6) is noted inside the
evaporator and at the entrance of the hydrolysis
reactor (25% of the height of the contents of the said

reactor have solidified).

()-Swy
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()- 10M

“610%V& () - VXWIENDCF  Snd 1098 () -



109%VE' () - f910%V&' ()-fs10%v& ()-W]dEMCE
SO10%VE' () - Y109%VR' () -Y10%VE' () - 109K () - 10%vE () - 109%V&' () - ] #XdEmbCf
Snf)gl09%v&' ()- ' YI0%VE' ()- %A 0%VE ()-#109%v&' ()-! 10%V& () -
109%VE' () - XobHdEnbCf  SmA10%VE () - 210%VE' () - 010%VE' () -/ 109%V&' (
- 10%VE' () - F+10%V&' () - HxnbCf  Sm@ S10% o0&’ ()- 10M 10M 10,
109VE' () - y810%VE ()-6 10%VE ()-a?nbCf !1& 109%KoXo& () - *g?%g’ﬁiﬁﬁ'z@“é’? (h
10%000& () -3
10% o0& ()-f10% o0& () - yle% o&' ()-r~\ rrboowl 10% & ()-f!10M 109X& ()-fs’
10% & ()-fl#s' 109 J & ( ,s' 109 )-f&
10% o0& () - @hC, f 1096& () - 510%5&' ()= /5&' ()- 10'0 10' o0 10' 0, 9<
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3. A process according to either claim 1 or claim 2, wherein the

10 temperature of the aminonitrile is from 20 to 300 °C and preferably from 100 to

250°C.

4. A process according to any one of claims 1 to 3, wherein the mixture
of aminonitrile and water vapour is brought rapidly to a temperature at which the

15 vaporization of the mixture is complete by use of a heat exchanger.

5. A process according to any one of claims 1 to 4, wherein the mixture
of aminonitrile and water vapour is brought to the reaction temperature of
aminonitrile and water, preferably to a temperature of from 200 to 450 °C and, more

20 preferably, from 250 to 400 °C.

6. A process according to one of claims 1 to 5, wherein the aminonitrile

is a linear or branched aliphatic aminonitrile having from 3 to 12 carbon atoms.

25 7. A process according to any one of claims 1 to 6, wherein the
aminonitrile is produced by hydrogenation to form a primary amine of one of two
nitrile functionalities of a dinitrile, said dinitrile being selected from adiponitrife,
methylglutaronitrile, ethylsuccinonitrile, dimethylsuccinonitrile, malononitrile,
succinonitrile, glutaronitrile and dodecanedinitrile and is preferably 6-amino-

30 capronitrile.
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10. A process according to claim 9, wherein:
- the aminonitrile is evaporated as a film on a heated surface, in an
evaporator of falling-film type; and/or
10 - an at least partly liquid mist of aminonitrile is evaporated in

superheated water vapour.

11. A process according to claim 10, wherein the distribution of the
aminonitrile over a tube of the falling-film evaporator is carried out by:
15 - supplying at least partly liquid aminonitrile to a tube plate and
distributing this aminonitrile in the or each tube;
- distributing at least partly liquid aminonitrile in the or each tube by

atomization to a mist of the aminonitrile above the tube plate.

20 12. A process according to claim 10, wherein the evaporation of an at
least partly liquid mist of aminonitrile in superheated water vapour is single-stage or

multistage.

13. A process according to any one of claims 1 to 12, wherein the system
25  for vaporizing the aminonitrile is selected such that the dwell time of liquid
aminonitrile in the said system is less than or equal to one minute, preferably less

than or equal to 5 seconds.

14. A lactam obtained by a process according to any one of claims 1 to

30 13.



