Process for the manufacture of primary diam nes The present invention
relates to a process for the nmanufacture of a primary di am ne by
hydrogenation of a 5 dinitrile conpound in the presence of a catalyst. It
relates nore particularly to a process for the manufacture of
hexanet hyl enedi am ne by hydrogenation of adiponitrile. 10
Hexanet hyl enediam ne is a chem cal internediate of great inportance, used
in particul aPescessonkori théemamanfidature of putym@imiesdidmines
hexanet hyl enedi amne is used in conbination with adipic acid to forman 15
am ne salt, hexanet hyl enedi am ne adi pate, also known as Nylon salt. This
salt is enpl 8hed presdnt namykeactivne oElapeby(hexarephpcese afopanile), nore

usual |y kno 6,2 - Y, i am pe..l i t ant
chemi cal iﬁ@%ﬁ%ﬁ%ﬁg?geiﬁftgkﬁﬁ%hu ct%?%ﬁgéégk?sggégﬁ ?ga%ES?ggﬁ%dg. The
processe® fodinherkhaufaEporedoinhekanerayeene- o2s5adranthestsed i ndustrially
consists in hydrogenating a dinitrile conpound, nanely adiponitrile, in the
presence of a catal yst. Thus, several hydrogenation processes are known and
30 nade use 6F. TREFCRAN WEFT| BsGitHied 450 tRo Ari RrOgestpst@Ecori ng to

the catal ystndggdaapdréher hempaeahynenand spiess We sdddiisiord ot he first
group of processes, thﬁﬁcatalyst is 35 generally a netal oxide, such as

iron oxi de of9¢BBALETI6%i de. The hydrogenation is carried out at high
pressures® and tenperatures and often in the presence of anmoni a.

Hexamethylenediamine is a chemical intermediate of
great importance, used in particular as monomer in the
manufacture of polyamides. Thus, hexamethylenediamine
is used in combination with adipic acid to form an

15 amine salt, hexamethylenediamine adipate, also known as
Nylon salt. This salt is employed in the manufacture of
poly (hexamethylene adipamide), more wusually known as
PA 6,6.

20 Hexamethylenediamine is also an important chemical
intermediate in the manufacture of diisocyanate

compounds .

The processes for the manufacture of hexamethylene-
25 diamine used industrially consists in hydrogenating a
dinitrile compound, namely adiponitrile, in the

presence of a catalyst.

Thus, several hydrogenation processes are known and
30 made use of. They can be classified into two main
groups according to the catalyst wused and the

temperature and pressure conditions.

In the first group of processes, the catalyst 1is
35 generally a metal oxide, such as iron oxide or cobalt

oxide.

The hydrogenation is carried out at high pressures and

temperatures and often in the presence of ammonia.
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2 - The second group conprises processes using netal catalysts of Raney
type, such as Raney nickel or Raney cobalt. The hydrogenati on can be
carried out at a fairly |ow pressure and tenperature. The Raney netal 5
catalyst is often used in conbination with doping netal oxides or netal
elements. In order to maintain the actiwity and the selectivity of this
type of catalyst, it is necessary and obligatory to use a strong base. 10
In these twoTheoupscohdr cresses, cbmprhydsog@matedseproduﬁhg;andet@l

particul ar hex e i r er d h re f
sequence of 8 gn?%?%at?%ﬂgéﬂl ften Togggﬁnvg wa e& §H¥ﬁe‘f%g%$ge9
inpurities, oabthe. onﬁhﬁah@ydam@emhblﬂ@avyﬂnnﬁmrlEﬁggled15ouh t&e ot her

hand. The tebmyzhighio) MBuELLLes’ L3 updapataod,bo mman, eyt Neothel d of

the distillation or gani ¢ conpounds conpoun ng a omer

boi | i ng poi nEatharsthas eften tisssk iaf qqmb#ﬂﬂﬁkﬂﬁHWﬂth@Qﬁﬁ&&hﬁﬁ%t@hlch have

to be reCOVSR@QesL'gﬁV\‘n%’calt he llmRukist | e‘fnre(_i}ledéz_ed t® RA8inPEAMY the
inmpurities" are those which exhibit a higher boiling 25 point than that of

the hydr ogenaﬁéaVééwp@@ﬁdstherh%le%@%‘H‘aﬁ @# ﬁ@ewy t@rqu. tCaplyFEies will

be nore or lLesssfaveueedr9r apBr enQighessy! ikl ied aceerdnggbhee .t he
condi ti ons under which the hydrogenation process is 30 carried out.

However, inpurities are necessarily forned as they are generated by the
deconposid i omnof theséai twesonpaunsls @f byoreaekison bhémehydf$gemm&é@ules
present. 35 N?gghggsnagnge ma'depar glthesﬁeka e{hy enédlamlne are
recovered in the pure form by a sequence of
distillations intended to remove water and the light
impurities, on the one hand, and the heavy impurities,

15 on the other hand.

The term “light impurities” is understood to mean, in
the field of the distillation of organic compounds, the
compounds exhibiting a lower boiling point than that or
20 those of the hydrogenated compounds which have to be

recovered.

Likewise, the impurities referred to as “heavy
impurities” are those which exhibit a higher boiling

25 point than that of the hydrogenated compounds.

The formation of heavy or light impurities will be more
or less favoured or more or less limited according to
the conditions under which the hydrogenation process 1is

30 carried out.

However, impurities are necessarily formed as they are
generated by the decomposition of certain compounds or
by reaction between the molecules present.

35
Mention may be made, among these impurities, of

hexamethyleneimine (HMI) , dicyclohexane (DCH) ,



hexanet hyl enei mne (HM ), dicycl ohexane (DCH), 3 tetrahydroazepine (THA) or
am nonet hyl cycl opentenam ne (AMCPA) . The majority of these inpurities are
a hindrance in the 5 use of hexamnethyl enediam ne, in particular as nonomner
in the manufacture of polyam des. This is because they can generate
inmpurities in the polyam de obtained, - gausing a yell ow col ouring of the

| atter and inhonogeneities in the material which bring about 10 defects and
br eakages, itnepashiydubacedineng(1Hre oanufmiciane 16f] et NsperThengiasence of

t hese inpuriggﬁé g; conpounds is detected and neasured in particul ar by

pol ar ogr aphi g nal ysis, expressed quantitatively by the pol arographic
index (PI') or noles of THA per mllion noles of HVD, and by gas

chr omat ogr aphycapalysisy Ler (hage dRLERTINAY aldly G HnePAH and AVMCPA
concentrations therefore necessary to enploy a process or the
recovery of uthe fdrbgeancedytenpdlatinesudh asarhexaher hpsermesienene,
present 1n the Rydr oeenaldand Gt ol BRdhom vihell TaKeRdduossible to
obtain these conpounds wth a high degree of purity. 25 A process for the
recovery of FReRanBER§rakedi aMPRELICEefpriBi ngha fPekyamide i |9kEabredf t he

hydrogenati opgukeagt i o NBi1UBY N erdstrtifgr erpye the watgrthas ahgeady
been provided. The inpurity hexanethylenelnlne 30 (HM) is also renpoved in

this distill aPPBROGENEARIES i &N |§h€ntﬂ%Q%£}q%/tWﬂ%Qﬂanq449u;%ﬁﬁ%ﬁ The

bott om freact Hefieeek! ecirell | Bréhksgéil st irdi shatt aduDari S dawhjngct eghd 0 a

second dlstlllatlon in
nufacture of vyarns.

The presence of these impurities or compounds 1is
detected and measured in particular by polarographic
15 analysis, expressed quantitatively by the polarographic
index (PI) or moles of THA per million moles of HMD,
and by gas chromatography analysis, for the
determination of the HMI, DCH and AMCPA concentrations.

20 It is therefore necessary to employ a process for the
recovery of the hydrogenated compounds, such as
hexamethylenediamine, present in the hydrogenation
reaction medium which makes it possible to obtain these

compounds with a high degree of purity.

25
A process for the recovery of hexamethylenediamine
comprising a first distillation of the hydrogenation
reaction medium 1in order to remove the water has
already been provided. The impurity hexamethyleneimine
30 (HMI) is also removed in this distillation column as it

is entrained by the distilling water.

The bottom fraction collected in this first
distillation is subjected to a second distillation in

35 which the light impurities are removed.
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35 which the light inpurities are renoved. 4 The pure hydrogenat ed product,
such as hexanet hyl ene- diamne, is obtained in a third distillation of the
bottom fraction recovered in the second distillation. 5 The heavy inpurities
are renoved in the bottomfraction fromthis third distillation stage.
There are a nunber of disadvantages ta ihi.s sequence of distillations. In
particular, it can be difficult to 10 obtain a hexanet hyl enedi am ne

exhi biting arheghynd | hydrodrenhs bed Mpreduldts eneflgy agonsasaidm,isndi gh. One

f th [ f_th t t t f t h
mmnuf actur e GF2HARY ne byt 18 Ry dheRat [B-GT S et ofer | g a

process for bhetpmcéveryiofh rheodeastineéenwhhehseaked dtispaidbbliiento obtain,
in a controlled way, a pure diamne with mnimzed energy consunption. 20
To this end, the invention provides a process for the manufacture of
primary di anthe teapyundpurnvies paet iremoaeldy iof thex drettnn efewlitahome ( HVD) ,
by hydrogenatjgn, ﬁgsatakgat5i5€1§999959d5£§%5he presence of a

hydr ogenati on cata ich consists I'n successively: - Hydr ogenat i ng
the dinitrile conpound usi ng hydrogen or a hydrogen-conprising gas and in

recovering OfheWit Q%aﬁﬂ %ﬂmi:(e%motfh'd%s%fd%%t%g%tsr gN i LAMLiSINY 080 the
hydrogenat ed conmpounds. - bjecting the stréamEo to a first dlstlllatlon

in order todigEdéprtaonsp ﬂFbcPP6ﬁlEmlé§wpﬂﬂélﬁ@nwdﬂérdléﬁdcpﬁé i ¥® nes
present 1(diM bbeaqnaab%tet}@mefth@q%@m%m@orépam%l%@% hydsrogenat g

conpounds. 35 - Subj ectlng the bottom stream QL to second
Furthermore he energy consumption is hlgh

One of the aims of the present invention is to provide
a process for the manufacture of diamines by
15 hydrogenation of dinitriles comprising a process for
the recovery of the diamine which makes it possible to
obtain, 1in a controlled way, a pure diamine with

minimized energy consumption.

20 To this end, the invention provides a process for the
manufacture of primary diamine compounds, more
particularly of hexamethylenediamine (HMD) , by
hydrogenation of a dinitrile compound in the presence
of a hydrogenation catalyst which consists in,

25 successively:

» Hydrogenating the dinitrile compound using hydrogen
or a hydrogen-comprising gas and in recovering or
withdrawing from this stage a stream E, comprising

30 the hydrogenated compounds.

» Subjecting the stream E, to a first distillation in
order to recover a top fraction E; comprising water
and the imines present (HMI) and a bottom fraction Q,
comprising the hydrogenated compounds.

35 » Subjecting the Dbottom stream Q; to a second
distillation in order to recover, as bottom fraction
Q,, the compounds forming impurities with a boiling

point greater than that of the  hydrogenated
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distillation in order to recover, as bottomfraction @, the conpounds
formng inpurities wiwth a boiling point greater than that of the
hydrogenated 5 conpounds, known as "heavy" inpurities, and, as top
fraction E2, a fraction conprising the hydrogenated conpounds. These heavy
inmpurities are generally referred to.ag "tars”" in the field of organic 5
chem stry. > Subjecting the top streamE2 to a third distillation in order

to recover a tQ@nfdﬂﬂdéﬂ1ﬁ%%ﬁ&nﬁélsﬂﬁ@v®he:ﬂwﬁH&tﬁQﬁPOHﬁdS Qs IdgyIrities
and a bottomfr ctlonrtég conpr|S|nﬁ_the %drogenated conpounds. and 10 >
1

Subj ecting the 0 B fEEEH W sTPTPEI SRS i hhCoETIF e @Fer a top
fracti on E4 cormmrﬁs therheue e Heanynempm:ﬂydé@gemfeed apaends and a

bottom fractiaqn r|S|n th heavy inpurities. 15 This seguence of
successi ve di sti etaprd%a bi'e, L'Ef}?eomflr?el‘iec%%d Uittt 15 ati on,
to renmoves t he cgmﬁamauypart of the conpounds or inpurities with a high

boi li ng poin MRY[ t u he _r t .t egi hni ng of
the process %f%ﬂgﬁggé%‘ eavé ﬁﬁéurlgF%E %ﬁkés |t%ﬁ§§§%b S%J¥a%%é§nua and
to facilitate tihe eratt@nretows\e foltlopw Impctdicst IE3| atamgist.s iBg vidye of

exampl e Lhe 1 Quing. olnlfienaagkl NGy LOTRANENt S, 81 51 e egiums dis great |y

reduced. 25 In a t|on e energy cessary to puri the diamne in the
fol | owi ng d|stﬁhlGpmﬁﬁsSﬂggnthﬁnhYéaogﬁﬂat§daP@mpau@dﬁtagédus in order to

limt thel 0§S%§1 ctci'n?;mﬂ}?é é@?é@rﬁeth£8”§d'f%M%) diled neat 1€ n 30
fractions 2 and éh nprising the "heav inmpurities. This_treatnent can be
carried out |nQ¥4ﬁ%w%%tF@ﬁ§Wer a top fraction E, composed of the

pure diamines or hydrogenated compounds and a bottom

fraction Q4 comprising the heavy impurities.

15 This sequence of successive distillations makes it
possible, from the second distillation, to remove the
greater part of the compounds or impurities with a high

boiling point or heavy impurities.

20 Thus, the removal at the beginning of the process of
these “heavy” impurities makes it possible to improve
and to facilitate the operation of the following
distillations. By way of example, the fouling of the
packing components of the columns is greatly reduced.

25 In addition, the energy necessary to purify the diamine

in the following distillations is minimized.

It is also advantageous, in order to limit the losses
of diamines (hexamethylenediamine) , to treat the
30 fractions Q, and Qi comprising the “heavy” impurities.
This treatment can be carried out in a conventional
distillation column with distillation of the diamine or
in columns of thin film evaporation type. The diamine
recovered can advantageously be recycled in one of the
35 preceding columns, such as the final distillation
column or the column which makes it possible to
separate the heavy impurities and to recover the

fraction Q,.



distillation colum with distillation of the diamne or in colums of thin
fil mevaporation type. The diam ne recovered can advantageously be recycl ed
in one of the 35 preceding columms, such as the final distillation colum
or the columm which nakes it possible to separate the heavy inpurities and
to recover the fraction Q. - 6 This grecess applies in particular when
the hydrogenation stage is carried out in the presence of a catalyst based
on a Raney nEhak, spehcassa Rapeyierisckelin or pRaneyudelal t wHem cordlienat i on

wi th a strong_j,norganij b ch_as.sqdi_um hydroxi de._or _pot assi um
hydr oxi de. gﬁégo gn %ggﬁsgggﬁ% %%eggﬁgéegfOgtsﬁﬁoﬁ%ebggg%ﬁﬁje resdtt in the
formati on of cptatiust sbateli gh apRecalyametwai, glstichi mspar tRacidyamiwtienl t he

medi umis heate 1 tivel [ e res, reached in
t he reboiler§£oga%§g g?é???fa%?oﬁoco &%&g. ﬁgkgrgbé§§gﬁgiﬁﬁ% [ Sgﬁfion

appl i es in paagecubarhtas sadiwmnbyacexiée opr hexbaes hyhehedranide. (HVD) by
15 hydrogenation of adiponitrile in the presence of a catalyst based on
Raney ni ckel. The hydrogenation reaction is carried out in _conventional

devi ces for TR&ESi b} elRSRBSONEHE t AYesenoer et ifonShrandt Bremdaian

tenperature gegditi ans.tHENEHORaMBYnberMad A8 £X31Pheqaf ddieddildst ration
of the inplenentation of this hydrogenation reaction,  of tmgggatents: FR
913 997, FR ¥eaght40oll BPa7id WAL 28heR 3tk msesunysis oberisasy, WD

00/ 37424 ;andre W §0& 039 RA ghTheeae + Dtisr&ks St ELbRAL iz0Ntisd ageseatBeqarim ed out

in conventi pnal_and; standagd, gl sy Ll at} gp; deVieRumgUc S

The process of the invention applies in particular to
the manufacture of hexamethylenediamine (HMD) by
15 hydrogenation of adiponitrile in the presence of a

catalyst based on Raney nickel.

The hydrogenation reaction is carried out in
conventional devices for the implementation of this

20 reaction and at standard temperature conditions.

Mention may be made, as example of the illustration of
the implementation of this hydrogenation reaction, of
the patents: FR 913 997, FR 1 463 409, BE 700 877,

25 UsS 3 821 305, US 3 056 837, WO 00/37424 and
WO 00/03972.

The wvarious distillation stages are carried out in
conventional and standard distillation devices, such as
30 perforated plate columns, valve tray columns, packed

columns, structured packed columns or plate columns.

The operating conditions for these columns will be
shown in the detailed description of an embodiment of

35 the invention.

The invention makes it possible to recover a

hexamethylenediamine exhibiting a high purity



30 perforated plate colums, valve tray colums, packed col umms, structured
packed colums or plate columms. The operating conditions for these col ums
will be shown in the detailed description of an enbodi nent of 35 the

i nvention. The invention nakes it possible to recover a
hexanet hyl enedi am ne exhibiting a high purity - 7 corresponding to the
specifications required in particular for the manufacture of a polyam de.
Q her advant ageseapdndehai | stof tdiee | nwgabhﬁmcwkhbnSS becguereare thearly
apparent in thetllggt o% %hgh detalled descrkptlon of an enbodi ment of the
process of PRECHHRVERTI 6RT WEhTFEIERSHEESt 8Tt RePEIHGMa“Sppended Figure 1,
whi ch represents a bl ock diagramof this enbodlnent of the process of the

invention. 1g; ﬁ ea&&b&ﬂ%g§§él”%£§ ‘Héﬁﬁa.%i'gg frpm a; 3Lagei8h  wi 1

hydr ogenati on of adi poni represent I'n the presence o
catalystEbasbecgmeRameyenlerarémd @Ppapéﬂésslun1ﬁ®@rokl@@tlsOfedth© a

distillation 1 ol £u r 50 to
220 nmHg (6. %&E%gﬂgg gséngE%§OB O%ngnhuﬁg %ﬁ§ltﬁg§;g%?§5i iatégfof

bet ween 5 anéhﬁolnﬁﬁﬁi¥ﬁﬂunwlt§e%@ﬁ@ﬁRﬂQﬁe@opdékédséﬁgémwapgﬁmd¢@s col um

1, known as Fhg,gdehydralioan ColdheodmKkes a | H1ReRS Bh&gtamr esevernpt the top
El the water present in the reaction nediumand al so %exanethylenelnlne

The bot t om FFREEABANELCEo kPRI BESCPESs OfhaReSONEBRF 8P mat er. 25 This
fractiom@l is fed to a second distillation

A reaction medium E, originating from a stage of
hydrogenation of adiponitrile, not represented, in the
presence of a catalyst based on Raney nickel and of
potassium hydroxide is fed to a distillation column 1.

15 Thig column 1 operates under a pressure of 50 to
220 mmHg (6.6 kPa to 29.3 kPa) with a number of
theoretical plates of between 5 and 20.

This column is a structured packed column.

20
This column 1, known as the dehydration column, makes
it possible to recover at the top E; the water present
in the reaction medium and also hexamethyleneimine. The
bottom fraction Q, comprises less than 50 ppm of water.

25
This fraction Q; 1is fed to a second distillation
column 2 operating under a pressure of 50 to 250 mmHg
(6.6 kPa to 33.3 kPa) with a number of theoretical
plates of between 1 and 5.

30
The bottom fraction Q, is composed of compounds with a
higher boiling point than that of hexamethylenediamine.
It represents from 1 to 10% by weight of the heavy
compounds present in the reaction medium Ep.

35
The top fraction E; is fed to a third distillation
column 3 operating under a pressure of 10 to 80 mmHg

(1.3 kPa to 10.6 kPa) with a number of theoretical



colum 2 operating under a pressure of 50 to 250 mmHg (6.6 kPa to 33.3 kPa)
with a nunber of theoretical plates of between 1 and 5. 30 The bottom
fraction @ is conposed of conmpounds with a higher boiling point than that
of hexamet hyl enediamne. It represents from1 to 10% by wei ght of the heavy
conpounds present in the reaction nedi.ug Eo. 35 The top fraction E2 is fed
to athird distillation columm 3 operating under a pressure of 10 to 80

mHg (1.3 kPaat&s1008 kBarwekehh aowundeq ofotheopeti cabiun® pl atgs of
bet ween 30 and 80. This ﬁglunn 3¥%$ gggvantageously a packed colum. The
t

bot t om f r act FORAERAFECRVEY ¥ BRH UMH- concentration of

di am nocycl ohexane (DCH) of less than 10 ppm The top fraction E3 is
conposed of |.ight coppounds _with. a |ower boilin i nt than_.that of
hexanethyleﬁtbgdia °M10 %ﬁ8058990n1$$actfgﬁoﬁ%rl f e§X0P4 Hour th and
final disstitdrtennraoiomod ciemdticny alnderxznegr 3GHY eobf 18@8s ttthdxd nmHg
(1.3 kPa to ?06 %ﬁa) and with a nunber of theoretical plates of between 30
and 70. This cofnh 4 15 is a pl ate colum. The hexanet hyl enedi am ne is
recovered atThéetopl Gmactopn Er fhecboprsefl afstliedvn Epmponprdssiwigcth ess t han

2 ppm of teérafé/\géPazlﬁgii%%n A at}'f’%qo‘ct%&ss éf‘arhé')é[me?tgqgﬁ*b%é’-o“om
fraction Qq conprises heavy Tonpounds. dvant ageously, the ttomfractions
Q@ and 4 cadlipeine.
10

The bottom fraction Q3 is fed to a fourth and final

distillation column 4 operating under a pressure of 10

to 50 mmHg (1.3 kPa to 6.6 kPa) and with a number of

theoretical plates of between 30 and 70. This column 4

15 1is a plate column.

The hexamethylenediamine is recovered at the column top
in the form of a stream E; comprising less than 2 ppm
of tetrahydroazepine and with a PI of less than 15.

20 The bottom fraction Q4 comprises heavy compounds.

Advantageously, the bottom fractions Q, and Q) can be
subjected to a treatment in order to extract the
hexamethylenediamine present, for example by
25 distillation in a distillation column or in a column
with evaporation in the form of thin films (not

represented) .

The process of the invention, by removing a portion of
30 the heavy compounds before the removal of the 1light
compounds and the distillation of hexamethylenediamine,
makes it possible to carry out a separation in the
third and fourth columns with a minimum of energy and

an excellent yield.



subjected to a treatnent in order to extract the hexanethyl enedi am ne
present, for exanple by 25 distillation in a distillation colum or in a
colum with evaporation in the formof thin filnms (not represented). The
process of the invention, by renoving a portion of 30 the heavy conpounds
before the renmoval of the light conpoaunrds and the distillation of
hexanmet hyl enedi am ne, nakes it possible to carry out a separation in the
third and fourth colums with a m ni ntbADfisenergy and an excellent yield. -
9 - CLAIM5 1. Process for the manufacture of primary diam nes by

hydr ogenation of a dinitrile conpound in the presence 5 of a hydrogenation
cat al yst, charact Brozedsi fiorhahe manodasitsire iof -prycimgetiatnitge 4 Hey

dinitrile co Lhg_h ogen. y en-c i $kng -
Subj ect i ng. ¢ HECEPReEt Bln e T R i B S ECRE: TR e o it
di still ati onofn aorketrogenaetoverasatlyptf r adtdamactEl icmtpr igi nypattheiwat er and
the i m nes pggﬁgg& angd,a bottomfraction QL conprising the hydrogenated
conmpounds. 15 - quecting the stream QL to a second distillation in order
to recover a top fraction E2 conprising the hydrogenated conpounds and a

bOttO”‘fraCt50my@%og%§§gﬂéipgh80@%%&%%&D@t&bﬁb&ﬁﬁ@ethﬂ|iﬂyh¢#%%ﬁ t han

the primary diam ne. bjecting the top fraction E2 to d t
distillation i PorddlYYPIBRRIPH HdIE GRS raction B  conprising the
hydr ogenat ed>cypondsi rand &neOP stream E, resulting from the

hydrogenation medium to a first distillation in order
to recover a top fraction E; comprising the water and
the imines ©present and a bottom fraction ¢,
comprising the hydrogenated compounds.

15 » Subjecting the stream Q; to a second distillation in
order to recover a top fraction E, comprising the
hydrogenated compounds and a bottom fraction Q,
comprising compounds with a higher boiling point than
the primary diamine.

20 » Subjecting the top fraction E, to a third
distillation in order to recover a bottom fraction Q;
comprising the hydrogenated compounds and a top
fraction E; comprising the compounds with a lower
boiling point than that of the diamine compound

25 formed. and

» Subjecting the bottom fraction Qs to a fourth
distillation in order to recover a top fraction E,

comprising the pure diamine.

30 2. Process according to Claim 1, characterized in
that the catalyst 1is a Raney metal chosen from the

group consisting of Raney nickel and Raney cobalt.

3. Process according to Claim 2, characterized in
35 that the hydrogenation is carried out in the presence
of a strong inorganic base chosen from the group

consisting of sodium hydroxide and potassium hydroxide.



fraction E3 conprising the conmpounds with a lower boiling point than that
of the diam ne conpound 25 forned. and - Subjecting the bottomfraction B
to a fourth distillation in order to recover a top fraction E4 conprising
the pure diamne. 30 2. Process according to Claim1, characterized in that
the catalyst is a Raney netal chosen frogmihe group consisting of Raney

ni ckel and Raney cobalt. 3. Process according to Caim2, characterized in
35 that the hydrogesatsenakcsogdinhged Oudnd Nof hehpr @&@@@alr@f AL SiioNng

i norganic basg chosen.fr n1the ?g g ;pn5| tlnquk .SO |uq%ﬁ%drOX|de and

pot assi um hy&rdxfge® 2% Proé o1& of e Dr €I ng

cl ai ns, chacarréedzedninlmhadlshEIMaBnohlakﬁbnmsiaghss&me framritgdde out in
distillation mm 0, r consLstin rfaq ted pl at e
col ums, pla%lg8 8 %§£%§Eﬂ1 %? gﬁﬁﬁgﬁg&%h véﬁéﬁéy %%'%ﬁﬁg aﬁgﬁ §?ructured
packed cd& urmsluﬁrlSPr omﬂceai:cocdlwgnw onve lok t hergy ecedilngnel aiamsd
characterize C onprising heavy 10 inpurities, Q2 and
@, are treag F%Hg&g g% %%gtgggﬂﬁn unn in order to recover the diam ne and
to recycle thls recovered diamne in the second or fourth distillation. 15
6. Process ascordwacégsoa%cefrdtl b RILCEAL NG CLak rec“emrr%gt@f d7fY, 10 that

t he di am ne 1s hexanet hyl ene- ne and e dinitrile cormpoun
adlponltrl|echaracterlzed in that the fractions comprising heavy

10 impurities, Q; and Q,, are treated in a distillation
column in order to recover the diamine and to recycle
this recovered diamine in the second or fourth

distillation.

15 6. Process according to one of the preceding claims,
characterized in that the diamine is hexamethylene-

diamine and the dinitrile compound is adiponitrile.





