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Process for the manufacture of primary di am nes The present
invéntion relates to a process for the manufacture 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
manuf act ure of hexamnet hyl enedi am ne by hydrogenation of adiponitrile.
10 Hexanet hyl enediam ne is a chem cal internmedi ate of great

i nportance, upatbdespatiorcwlie AaniWEtare dheprandetaiamdines
pol yam des. Thus, hexanet hyl enediam ne is used in conbination with
adipic acid to forman 15 anmi ne salt, hexanethyl enedi am ne adi pat e,
al so known asTidyl preseht. ifhventsaht rslamd oyed & n pirbeesanufact dhe of
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Hexanmet hyl enediam ne 1's al'so an. rate’in
t he manuf &t WWENBITdig Serpanateln orpd WISt 9ir dcEdsasy$or t he
manuf act ure of hexanet hyl ene- 25 di am ne used industrially consists

in hydrogenating a.dinitrile compound, nanely adiponitrile,.in the
presence of ah&atrfllﬁgfa.s THEsS ?@\’fgﬁgfﬂﬁ§£¥og%‘?1atai oRTPFo%Rs & altgle
known and 30 madef argmiref ofThexacanhbeenédssnine by witogenmtiinngodups
according to é@ﬁo&?itﬂl’ﬁ%t used and the tenperature and pressure

th

condi tions. e first group of processes, the catalyst is 35
general | % nmetal oxide, such as iron oxide or cobalt oxide. - 2 -

The second grmabpanaiHiNicsedipnOaESSes USi Nghakicdl cairdatsiesiateRangy
type, such as 1I_RaaL ey, ni thl%l Qr Il?lan y .%obal t s Tge hédr %J?‘natei on c%%\gbe
carried out at'a aJrrPQCi/r piresgs',e e and e.Lr?'b1 Pat Gfe M™TPRE F{aﬁgy t al
5 catal yst i snafiufartwsed ¢h coibenadeen WBhus,dobexgretsndlenedided ner
metal elementgs LBeards! bompBhRiAdd WHenadddidily apdathe selsptihuity
of this type of, catalyst, it is nfces ary. and C?bllgatory to use a
strong bdse. amine salt, hexamethylenediamine adipate, also known as
Nylon salt. This salt is employed in the manufacture of
poly(hexamethylene adipamide), more usually known as

PA 6,6.

20 Hexamethylenediamine is also an 1important chemical
intermediate in the manufacture of diisccyanate

compounds .

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

presence of a catalyst.

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

temperature and pressure conditions.

In the first group of processes, the catalyst is
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.



10 In these two groups of processes, the hydrogenated products and in
particul ar hexanet hyl enedi ami ne are recovered in the pure formby a
sequence of distillations intended to renove water and the |ight

i mpurities, on the one hand, and the heavy inpurities, 15 on the

ot her hand. The termthe field conmpounds 20 those of recovered

"light inpurities" is understood to nean, in of the distillation of
or gani ¢ conpoypds, sthengxhigbblibNgcambpyEss bobtddsal ntydikan thatsjor
t he hydrogenat ed conpounds_whi ch_have to .be Li kewi se, _the

mpuri ties refarPbEETD G5 RRE(ySYRburTIeRss BETHISERR GF BAN
a higher boil coga2b. pdihet hiydrogbatt 0dn t kanhyde ogesnatied coapouatds.a

The for mat i oneof lpayy Orcld Al d M | LERSe LD HRLERhcl o
favoured or nbre © €SS Imte accorailn .tO L he cpn | |o.n unaer
whi ch t he hydfabehsst ohs preasiesl 30 campiiagtbon . wildhedenping metal

inpurities argxN@EESTH | h¥th0r radraatkheyrar exgeperad edadei® the
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it is necessary and obligatory to use a strong base.

10 In these two groups of processes, the hydrogenated
products and in particular hexamethylenediamine 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 legs favoured or more or less limited according to
the conditions under which the hydrogenation process is

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) ,



¢
t etrahydroazepi ne (THA) or am nonet hyl cycl opent enam ne (AMCPA). The
majority of these inpurities are a hindrance in the 5 use of
hexanet hyl enedi am ne, in particular as nononer in the nmanufacture of
pol yam des. This is because they can generate inpurities in the
pol yam de obt ai ned, causing a yell ow colouring of the latter and
i nhonogeneities in the material which bring about 10 defects and
breakages, i nipardnratzeinaNd(The MBRUTAGHINEL A1 ¥ 3¢ ISpertiamine
presence of these inmpurities or conpounds is detected and neasured in
particul ar by ‘¥8F2ographi ¢ 15 anal ysis, expressed quantitatively by
t he pol arographic index (Pl) or noles of THA per mllion noles of
HVD, and by g C r al;ysi S, .t ] i f._the
I DCH and AEPR Lonc o o reae sppuriei g6, a0 SRR 30 e
enpl oy a procese Pér haxamesbyvenpdbpmine, hidr pgehacedatompouad®mezuch
as hexamet hyl epegdhaninafuf &SNt of NpdDEadivii-ogenatd o nRaGhisen Jrgi um
whi ch makes it possible to qbtain these, conpounds.with_a high degree
of purity. 25 prETETL Y or WRETIELSTeriP of Nex RARY AYL €he iR INESD
conprising a &ausingli sti | [wellasw of coheuhimly ogefiat itdre r edatten nmadidum
in order tor A\ S rea provi ded., The i rity
hexanet hyl ene?@%ﬁo%%%m%gi rszﬁlal ;%(Igler eqﬁé\eggglg%} t‘ﬁ%ﬂs di s?r;gﬁ%at {Qg,‘#ut
colum astqt dsfepts ai Aed bPrerbagesii| ipng BRatérulahe Boristh the
fraction col | ggheehdtutdic Washs. distillation is subjected to a
second distillation in 35 which the light inpurities are renoved. -
4 - The pure hydrogenated product, such as hexanet hyl enedi am ne, is
obt ai ned i n aThéi rpreldendd | aifi othefset hampurtibhe$ r act i ocromEcowvier ed si n

the second digtild@d OBnd measured in particular by polarographic
15 analysis, expressed gquantitatively by the polarographic

index (PI) or moles of THA per miilion 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 o©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 hydrcgenation
reaction medium in 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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5 The heavy inpurities are renoved in the bottomfraction fromthis
third distillation stage. There are a nunber of disadvantages to this
sequence of distillations. In particular, it can be difficult to 10
obtai n a hexanet hyl enedi am ne exhi biting a high purity. Furthernore,
t he energy consunption is high. One of the ains of the present
invention is to provide a process for tHAe manufacture of diam nes by

15 hydr ogenati (TR E] LS| a e f very
of the di'am noanfor s ol praafie] BEREESR, A oy
way, a pure dftdafieewi £B rRbfiaingsd Bhepgythbigits udpst bhlatipmoof hitdie
end, the invepbtodmpPfdidiem aeporeess {Artidasdmnd agkyrielatighi mary
di am ne conpounds, nore particularly of hexanethyl enedi am ne (HVD),
by hydrogenation of a dinitrile conpound in the presence of a

hydr ogenati onThat h¢yey wpuwh tiessiages renpve8d soctlesshawign fraction

Hydr ogenat i ngrtBe difl tedhe GATRQYNG: Ush NG Jydlr ogen or a

hydr ogen-conprising gas and in recovering or- wmthdrawing fromthis
stage a stream E. conprising 30t he hydrogenated conpounds. >

Subj eclgi ng thehsteeqre B monielf idfs'fdi@igakrhhtaéé@nté Nt 191 sl ese Lférfc%c@fgr
a top fraction, E . rising_water and,the imnes present..(H and a
botton1fractigﬁgkﬂﬁggﬁﬁFﬁ%inﬁntﬁgrﬁ§ap%%ﬁhaﬁgh‘%th%ﬁn%%%f §BL% to
Subj ect i i t hebbain om exaweh QL eneddagépenexiilst tinatad dnigh prdery .t o
recover, as bpitORIGAM] WheRnel8e EORBONAR OfdTiigyl MU ties wi th

a boiling point greater than that “of the hydrogenate
conpounds, known as "heavy" inpurities, and, as top fraction E2, a
fracti on conpohsi 869 the Aydsogenshedpees@motniisventhiese feawy provide

iofg;m f:i es arg generally rglerrede! 0 A%, fattre N e highdn8f 1y
15 hydrogenation of dinitriles comprising a process for

the recovery of the diamine which makes it possible to

obtain, in a controlled way, a pure diamine with

minimized enexrgy 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 Thydrogenatien catalyst which consists in,

25 succesgsively:

» 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 B, 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
peint  greater than that of the hydrogenated



5chem stry. > Subjectlng the top strean1E2 to athird distillation in
order to recover a top fraction E3 conprising the |light conpounds or
inpurities and a bottom fraction @B conprising the hydrogenat ed
conmpounds. and 10 > Subjecting the stream @ to a fourth distillation
in order to recover a top fraction E4 cgnposed of the pure diam nes
or hydrogenated conpounds and a bottom fracti on @ conprising the

heavy |rrpur|t|e%b ﬁﬁugggs ﬁggg gg Qf S ceg%gv% gigélllgélons qpkes

it possible, fromthé Séecon ilatro forrenpve. t he gfea?e Bhrt
of the conpound§r@¢tiﬁpuﬁpt|ésﬁMQQ¢h@mnqﬂmH@mShpﬁgq@ﬁrhdeogﬂa@pﬁd

inpurities. 20 Eafgouhbs. rem@a@é ahedP@ bOFhR g Of alx'ée @fé?fé‘?c%il?f
t hese "heavy" gggrltl s makes it _possible to inprove

facilitate the PEFFONn o7 (3 f 1A% ndPdi SPe1 1 &t ?%ﬂw yCW@?H&F

exanpl e, tshe fouhengstfythe packi ng conponents of the columms is

greatly reducgds, 25.Lp; AJELL OPool DE-ERT Y (PCESIAY LA AUNEY sLe

diamne in the oW ng-dr sti trons 1s nm z
advant ageous, |HnoPHéﬁrtBOIFﬁ?PV?ﬁeal§§§e§r6¢tﬁ®%nﬁné§mprlslng the

(hexanet hyl enedinaghgekompuhfgabrt Hepd3@ikiast bAAS a8 BbARGN A ract ion

conprising the "heavy" .inpur e s treatnment can be garried out
in a convention&P %ﬁ%&ﬁ 191415 5# %VGﬁﬁgﬁP??F i STRIUEEGSon2BE t he

di ami ne dr i n*ceubjrstbhigt bhe &treaev@pdrata ofodnyie.dikhtd ldieadione in
recovered can adyg 5:3%0;%% 5;«)%‘?: r£cy§ e?:‘rb £ 908 of %Qﬁgé% &rgfe‘é

col umms, such as t e fin stll ation co um or t
makes it possi bPEYEoYd8PaRas eo¥ hBYRBATS 3 AsLrGAIRAIINGSd 206 ﬁeéﬁﬁépmthe

fraction Q2- - f@actIbhSQPRERSS sapgl tREI RePdy tingHldk iwen the
hydr ogenati on stage is carried out in the presence of a catal yst
based on a Raney netal, such as a Raney nickel or Raney cobalt, in
conbi nat ilén wWrhie a ssgquemgei nofgagiecessive 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 advantagecus, in order to limit the losses
of diamines (hexamethylenediamine), to treat the
30 fractions Q; and Q comprising the “heavy” impurities.
This treatment c¢an 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,.



5 base, such as sodi um hydroxi de or potassium hydroxide. This is
because the presence of a strong base can result in the formation of
products of high nolecular weight, in particular when the nediumis
heated to 10 relatively high tenperatures, such a those reached in
the reboilers of the distillation colungs. The process of the

i nvention applies in particular to the nmanufacture of

hexamet hyl enegi g n&,{dddds by ilagdrogﬁnatbmpéuml powh%a |1 e¢hi

the presence of a catalyst base Raney _ni ckel The h genatlon
reaction i s CRYSTREPRARLG SEaREeiti GAAF L AR EesT ging fFesence of a
i npl enent at i ogapd1tdt oaed eactal Ganagdmatas) anae thd enRimiUnhe ckel

diti t h at f,
Chelt o orent oF RO (B G BRoTHARPOR Olod 16 Aot 3khRndl
913 997, FR 10as3 490%h BE mdlgwhycéso:usiea cgzpog@@susmshmaomiiem

00/ 37424and WD 00/ 03972. The various distillation st ages are carried
out in conventiopnal, and standard distillation deV| ces, such as 30

perforated pl St cdiSunRESAVSE v er BpF St ifs Ol p kEFTEBPuRSe can
structured pac&sdltcoinnmBeoifophat togobfimpsoducts of high molecular

weight, in particular when the medium is heated to
10 relatively high temperatures, such a those reached in
the reboilers of the distillation columns.

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 3997, FR 1 463 409, BE 700 877,

25 US 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



The operating conditions for these colums will be shown in the
detail ed description of an enbodi nent of 35 the invention. - 7 -
corresponding to the specifications required in particular for the
manuf acture of a polyam de. Ot her advantages and details of the
invention will 5 becone nore clearly apparent in the light of the
detail ed description of an enbodi nent of the process of the

i nvention, W tBrfefgsedng t ocbhe widgl epappeNdad SHOUr Sedui WIACH in
represents a bl ock d ?]8 mof this rrbodlme% of the process of the

i nvention. 10PACFLGR e G BRUSAFGRRGL? gaf%ﬁaﬁ‘l age of

hydr ogenati on of ad| ponitrile, not repr esented, in the presence of a

cat al yst baseg a.%f\yfgla%légl an 9[‘1@:53& méﬁéerﬁ{rgﬁtiénf%ﬁltlo a

distillation co hi's co o er at es under pressure of
50 to 220 -"'mﬂ—@eF‘Bm% KPS o 029a31wpa91pm¥¢r1% Adrb éReof 1%%@ erf cdlhe

pl ates of bet &eealﬁec@n&leg&lpﬂllo% & umeh@oalﬁéﬁ@ccwr@de Rdeds of
colum. This col umm nown as.the dration Eol umm, _makes it

possible to rE}G%véln"&PttlHE tSptE X & U7 e5BRt SRGFe FRREISh
medi um and al Bbghexahet WHiehei nemeeséifies bat tlohodk actiaomrafd sdHNAHiseEs

| ess than 50 o &’Im e HY Syrocg‘é[s' 8P Ol | Sfe gctltogoa second

distillation umm operatin a pressure to 250 mmtHg
(6.6 kPa 1® 33 3 kPa) with a nunber of theoretical plates of between

1 and 5. The Rpottemiiaet inuidsm i g, C%%Qﬁt@.fngcoﬂi?@#lndé vgﬂé@;ea of

hi gher boilin /g oint_than that_ of hexa hyl enedi am ne. %re%ents
fromi to 1000EFIErRIN Tt The MRRAL oo e HRBBREntRdy h

reacti on nedi pnegencdhett ap taa@lysm B2sed bed Ramey thickkl and of

distillation 84;&'@@ Oﬂf&%ﬂ& undefe@ psessy Etfilé@l&rp A% JRY
(1.3 kPa to 1%.6 kP a nunber o? theoretlica -
15 This 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; is 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 beiling point than that of hexamethylenediamine.
It represents from 1 to 10% by weight of the heavy
compounds present in the reaction medium Eg.

35
The top fraction E; is fed to a third distillation
column 3 operating under a pressure of 10 toc 80 mmHg
(1.3 kPa to 10.6 kPa) with a number of theoretical



pl ates of between 30 and 80. This colum 3 is advantageously a packed
colum. The bottom fraction B recovered exhibitsa 5 concentration of
di am nocycl ohexane (DCH) of |ess than 10 ppm The top fraction E3 is
conposed of |ight conmpounds with a | ower boiling point than that of
hexanet hyl enedi am ne. 10 The bottomfr_aﬁti on B is fed to a fourth
and final distillation colum 4 operatifg under a pressure of 10 to
50 mmHg (1.3 6 4 h u r .t he i.cal ,pl ates
of between SOgg%tdégo.oﬁ'hik}g co um"lvg4Ot 15%#{I ﬁl a’?ﬁiel'llcsgl l%rr?ﬁh he3 s
hexanet hyl enedt & irRIG3 et 6vereliedt ceh@&ol urm top in the formof a
stream E4 conprising |less than 2 ppm of tetrahydroazepine and with a
Pl of less than 15.. 20 The ttom fractjon conprjses heav
conmpounds. Ad %taglé?z)“htscfrgl, t @C%&Ppom hﬁaot v nd e(’ﬁ‘l%&r’i'rsbe a
subj ect ed & 0 ecnhcaatEion brdiemiteaxtiocaekanbe (DCH) of less than
hexanet hyl enegj a%Pnp.epr esent, forexanpl eby 25 distillation in a
distillation coluimm or in a colum wth evaporation in the form of
thin filns (nbtergR eS@ttePn Ephéspreressedf of hblghy erpminsindsy with
renoving a poxtixiwedf 3Iitheghegyyneonaundsnbef ope thedmrmalenal
the |ight conppunds and the gi stillation of hexanethyl enedi am ne,
makes it posgb?@Q%’ carry out a separation in the third and fourth
colums Vi h a m ni mum of energy and an excell ent yield.

The bottom fraction Q; is fed to a fourth and final

distillation column 4 operating under a pressure of 10

te 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 is 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.

Advantageousgly, the bottom fractions Q; and Q4 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 £ilms (not
represented}.

The process of the invention, by removing a portion of
30 the heavy compounds before the removal of the light
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.



- 9 - CLAIMS 1. A process for the preparation of a primary di am ne by
hydrogenation of a dinitrile conmpound in the presence of a

hydr ogenati on catal yst, conprising: hydrogenating the dinitrile
conmpound with hydrogen or a hydrogen-contai ni ng gas; subjecting the
stream EO resulting fromthe hydrogenatjion nediumto a first
distillation and recovering a top fract?on EL which conprises water
and the imnes present and a bottomf i.on Q which conprises the
hydr ogenat ed conpounds; subjecting tﬁ%éghgeale to a second
distillation and recovering a top fraction E2 which conprises the
hydr ogenat ed conpounds and a bottom fraction Q2 which conprises
conpounds having a higher boiling point than the primary di am ne;

subj ect i th ﬁgﬁ' : i ISk d i q LNg
a bott qug r ac?f %I%QGQSE : i c%ﬁgg%%truitng%% %ﬂ%&gg%ﬁ%%%%?%dé%gﬁt%‘u%ﬁﬁﬂéﬁgba
top fractchmpoEs! mithapressonpef sksiredesattammatalysti sotrguising a | ower boi | i ng
point than that of fhe,di.amne conpound.forned: an ubjecting the.
bot tom 11 act P GreBREP SERAE e SRRRY R okt pELBuErfha bl gy 85
fraction Es wib&ling eiEptiese E, rhalpigfondila by geriign snedind @M firsact i on

A whi ch conprl ses_conmpounds _havi ng. a _hi gher boiling point than the
primary di am destillstionandgecovedrag %@P%@PFl%gl Which camprises Wik aBd Het he

catal yst conp %ﬁl@t?prlg@é?ﬁ Y¥nd" 65 m %ctf&%@lywﬁigp @tl.vrhprises the hydrogenated

compounds;

subjecting the stream @ to a second distillation and recovering a top fraction
E; which comprises the hydrogenated compounds and a bottom fraction
Q, which comprises compounds having a higher boiling point than the
primary diamine;

subjecting the top fraction E; to a third distillation and recovering a bottom
fraction Q3 which comprises the hydrogenated compounds and a top fraction
E; which comprises the compounds having a lower boiling point than that of
the diamine compound formed; and

subjecting the bottom fraction Q; to a fourth distillation and recovering a top
fraction E4 which comprises the pure diamine, and a bottom fraction Qs

which comprises compounds having a higher boiling point than the primary

diamine.
2. The process as defined by claim 1, wherein the catalyst comprises Raney nickel or
Raney cobalit.
3. The process as defined by claim 1, wherein the hydrogenation is carried out in the

presence of a strong inorganic base selected from the group consisting of sodium

hydroxide and potassium hydroxide.



3. The process as defined by claim1l, wherein the hydrogenation is
carried out in the presence of a strong inorganic base selected from
the group consisting of sodi um hydroxi de and pot assi um hydroxi de. -
10 - 4. The process as defined by claim1, wherein the distillation
stages are carried out in distillation colums selected fromthe
group consisting of perforated plate tad@ms, plate col ums, packed
columns, valve tray colums and structured packed colums. 5. The
process as defined by claim1l1, wherein the fractions conprising heavy
inmpurities, @ and 4, are treated in a distillation colum to
recover tshe dlﬁ%‘l

second or “fou g&st I a?ﬁ%inﬁﬁﬁ%ﬁ?]}%@eﬁ%@?g@i’sti}éﬁﬁ%@@%k ggbct?ﬁ}:e{dgﬁ Fn 1,
wher ei n tildistdilatitnee hinmstsebeasre oy the echuarbmastmg i péréoratied plata dodumns,

compound &a%e go Hl%ggl Iptclélflced columns, valve tray columns and structured packed columns.

5. The process as defined by claim 1, wherein the fractions comprising heavy
impurities, Q» and Qy, are treated in a distillation column to recover the diamine and such

recovered diamine is recycled to the second or fourth distillation.

6. The process as defined by claim 1, wherein the diamine is hexamethylenediamine

and the dimitrile compound is adiponitrile.



