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15characteristics of dyeing evenness are essential in

theF ro?uct%on fC extig surfaces E%Ed%gotQEnq or.
R polysiides, Tt ds inportant
and necessary for the hexamethylenediamine to exhibit
very high purity characteristics. This 1is because the
presence of impurities causes difficulties in obtaining

20 a high degree of ©polymerization and results in
particular in polymers with a yellowish colour.
Furthermore, significant difficulties are encountered

in the use of these polymers, in particular in the
preparation of yarns or fibres, such as, for example, a

25 high degree of breakage on spinning and drawing. In
addition, these impurities can result in irregularities

in the structure of the polymer and the cross section

of the yarns, producing unevennesses in dyeing which
are very harmful to the quality of the textile

30 surfaces.

These characteristics of dyeing evenness are essential
in the production of textile surfaces for clothing or
for surface coverings.

35
Consequently, many studies have been carried out over
very many years in order to obtain hexamethylenediamine
with the highest possible purity or at least comprising
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35 Consequently, many studi es have been carried out

over very nmany years in order to obtain
hexanet hyl enediam ne w th the highest possible purity

or at least conprising *Q@0002*the m ni num of

conpounds whi ch bring about declines in
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One of the aims of the present invention 1is to provide
a novel process for the purification of diamines and
more particularly of hexamethylenediamine which makes

25 it possible to obtain significant removal of the
troublesome compounds and thus a diamine which can be
used in particular in processes for the manufacture of
polyamides, more particularly polyamides for the
manufacture of yarns or fibres.

30
To this end, the invention provides a process for the
purification of aliphatic diamines which consist in
treating the diamine or the reaction medium resulting
from the synthesis of the diamine with hydrogen or a

35 gas comprising hydrogen in the presence of a catalyst
comprising an element chosen from the group consisting
of platinum, palladium, ruthenium, rhodium, iridium,
nickel and cobalt.



To this end, the invention provides a process for the
purification of aliphatic diamnes which consist in
treating the diamne or the reaction nediumresulting
fron1the synthesis of the di amPne with hydrogen or a
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from
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supported catalysis can be used in the present

i nvention. By way of indication, nmention may be made,
20as Whahpves the embadimppér pfstibealireatdenthe the catalytic

i nvepEion, uekqchar e@dhsitageously of the supported catalyst
type. The catalytic element or elements mentioned above
are deposited, precipitated or adsorbed on a generally
inert support according to techniques known to a person

25 skilled in the art. Any support conventionally used in
the field of supported catalysis can be used in the

present invention.

By way of indication, mention may be made, as examples

30 of a support suitable for the invention, of charcoals,
titanium, zirconium or magnesium oxides, alumina or the
like.

The concentration by weight of catalytic element is
35 generally between 0.1% and 16% with respect to the

element/support catalytic system.

Likewise, the hydrogenation stage of the invention can

be carried out according to the wusual techniques.



titanium zirconiumor magnesi um oxi des, alum na or

the |I|ike. The concentration by weight of catalytic
elenment is 35 generally between 0.1% and 16% wi th

respect to the elenment/suppor# catalytic system

Li kewi se, the hydrogenati on stage of the invention can
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20 reaction medium.

In another preferred embodiment of the invention, the
process for the purification of the diamines is carried
out concomitantly with the stage of distillation of the

25 diamines.

In this embodiment, the reaction medium resulting from
the hydrogenation of the dinitriles to diamines is fed,
after extraction of the unreacted dinitriles, to a
30 stage of distillation of the diamines, generally in the
lower part of a distillation column. In such a process,

the pure diamine is recovered at the column top.

According to the invention, a portion of the liquid
35 stream circulating in the distillation column is
withdrawn and fed to a hydrogenation reactor. The
hydrogenation stage in accordance with the invention is
carried out in this reactor. The resulting stream 1is
fed to the distillation column, advantageously to a



30 stage of distillation of the diam nes, generally in

the lower part of a distillation colum. In such a
process, the pure dianmine is recovered at the col um

top. According to the inventioh,-a portion of the

liquid 35 streamcirculating in the distillation
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di am nes which conprise from2 to 10 carbon atons.

Hexanet hyl enedi am ne and mnet hyl pent anedi anm ne, which

ar eleobang eyl Pyediqrotrenagidn oethgilpenteppféaninef 1@hich

met hyd glowearorid rbg,e hM £o dd1ea o1 & erorfedagh?ghpghﬁgoqgr of
t hese di am nes. purification process o
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presedde i di dhieses 15 conpounds, such as, in particular,
tetrahydroazepine (THA). O her inpuriti es can be
present in the diam ne, such as hexanethyl ene or
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25 ppyentional to determ ne the pol arographic index
of this conmpound, referred to as POLI. This
pol ar ographi c i ndex represents in particular the
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In order to assess the quality of the diamines and in
particular of hexamethylenediamine, in particular for
use as monomer in the production of polyamide, it is
25 conventional to determine the polarographic index of

this compound, referred to as POLI.

This polarographic index represents in particular the
concentration of imine compounds in the medium. It is
30 determined by polarography and is expressed in moles of
imine functional group per tonne of sample to be

quantitatively determined.

Other details and advantages of the invention will
35 become more clearly apparent in the 1light of the
examples given below by way of illustration. These

examples have a purely indicative nature.



quantitatively determ ned. Ot her details and

advant ages of the invention wll 35 becone nore
clearly apparent in the |ight of the exanples given
bel ow by way of illustration- %hese exanples have a

purely indicative nature. Exanple 1

He xaxrtid ehedi ani ne obt ai ned by hydrogenati on of
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disti]led. The concentration by wei ght of the main
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PO4istamldd, 7900 10 The hexanet hyl enedi am ne is

introduced into a stirred reactor conprising a

pal | adi um on-charcoal catalyst conprising 0.5% of

pal Tiaeli uomcéhereatahysty ivesghtd bY thegehdiar dimpbrThees is

hyd sure is 18 bar. After reacting at 120C
£§g§9n?%§ es, the hexanethyl enedi ani ne recovered

conprl ses oy O0BYRbfo A 20 ‘exhibits a POLlI of

4000. Expipt e dmdyptmlar tesgpdo Exanple 1 was
carried out 1 n treating a hexanethyl enedi am ne

10conprising 0.1066% of THA and a 25 POLI of 12 000.

Af t e t he’binB8hgl eh2QCath@hel 2 MiAUbB8uckhe i a stirred
content fell to 0,0072% and thﬁgPCLl to 1

0. 3
ExahpTet3r A BOPPTIEaL? onof PELHELANET ﬁ?r&g‘é‘&%ﬁﬁnecataly“
comp:umlsrx@m@ 0466%cdf ddAlatitura. PThe acfatd@bBtwaiss sold by
treﬁﬁﬁ tenperature of 135C for 60 m nutes
accordi ng to t he

The hydrogen pressure is 18 bar.

After reacting at 120°C for 120 minutes, the

hexamethylenediamine recovered comprises 0.0043% of THA

20 and exhibits a POLI of 4000.

Example 2
A similar test to Example 1 was carried out in treating

a hexamethylenediamine comprising 0.1066% of THA and a

25 POLI of 12 000.

After treating at 120°C for 120 minutes, the THA
content fell to 0.0072% and the POLI to 1900.

30 Example 3

A purification of a hexamethylenediamine comprising
0.0406% of THA and a POLI of 4671 was treated at a
temperature of 135°C for 60 minutes according to the

procedure of Example 1.

35

The hexamethylenediamine obtained exhibits a THA
concentration of 0.00036% and a POLI of 244.



procedure of Exanple 1. 35 The hexanet hyl enedi am ne
obt ai ned exhibits a THA 'concentration of 0.00036% and
a POLI of 244. CLAIMS 1. Process for the purification
of aliphatic diamnes, characterized in that it
conprises a 5 stage of hydrogenation of the diamne in
the presence of a catal yst CE8apEI si ng an el enent
chosen fromthe group consisting of platinum
pal | adi um ruthenium rhodium iridium nickel and_ . ,
cobal t . PI®CBSSpr od€ds addér di RyTidiepsipry, ©f  aliphatic
ﬁhgraCtQﬁFﬁﬁ%éél bh@&abh@rﬁgba|y§? Cﬁhé$ﬁ3ﬁ: comprisss a
ydrogenati on i port cat a ort.o
Sthe cat alW%% %I emﬁﬁpoﬁglﬁgl@ﬁlosé)rﬁ &Bf?ntﬁé ﬁp in’ the
consi st |pr1@s@fncb6 aﬂar coal csatatlysml UOPMET § £10m unaandelement
magnesi i d I u accardj :
to d ai %mfsée;% 2%\% ar gct%erl ze Eﬁ%%?ﬁ% dlggm hfg}:%num,
ext ract ga lflregihurhe meEdiammun0 JethCéxurh,ydmg@hmu ohipkel and
distillat tde‘ 4. Process according to one of the
pr ecedi ng al s characterized in that the
10hydr ogenati on treatment is carried out on a reaction

medi um resgddd g afd'chBdJ.Z':'i_] t ke SXCIItaHﬁiSilS othtkR@cterized in
di am ne. 5. Pr cess
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dinitrile present |nt e resulting react mediumi s
15separ at ethdgetarles t he tétagé ups h?H?‘é‘@%h@fll ordrgf t magnesium

sai d resyylfddly rfAFtdQhina.

3. Process according to Claim 1 or 2, characterized
in that the diamine is extracted from the medium

20 after hydrogenation by distillation.

4, Process according to one of the preceding claims,
characterized in that the hydrogenation treatment
is carried out on a reaction medium resulting from

25 the synthesis of the diamine.

5. Process according to Claim 4, characterized in
that the diamine is synthesized by hydrogenation

of a dinitrile compound.

30
6. Process according to Claim 5, characterized in
that the dinitrile present in the resulting
reaction medium is separated before the stage of
hydrogenation of the said resulting reaction
35 medium.

7. Process according to one of the preceding claims,
characterized in that the hydrogenation of the

diamine is carried out with a catalyst in the form



35 nedium 7. Process according to one of the

precedi ng clains, characterized in that the

hydrogenation of the diamne is carried out with a
catalyst in the formof a statiSomary or fl uidized bed.

8. Process according to one of Clains 1 to 6,

char act epfzedstatiaparyherhflvodénadi badof the 5

diamine is carried out in the presence of a catalyst
suspension. 9. Process according to one of the

pr eBedi nEFeFaffs, 2CERAFABLer itfed ¢ t haf t Réadmanineto 6,

or the rensthepet0z8@di uin fihd t heeSYALHESESnEE1680 & the
distillation columm and in that a portidon of the
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is wthdaaahy$st osuspanshdnawal point situated al ong
the distillation colum and is subjected to a 15
hydrogenati on stage in the presence of a catal yst
conpri si Rgoaase| ererrdéhgsde farem ehetheoppeceding claims,
consi sti Bga PhcPERAL LBYM nPRHAdIYE FUIHENL UBY the reaction
rhodium iridium nickel and cobalt, the sal stream

10 t hdr awRe @t ¢8r £R9Br BenaYNEReBEPNnd Sf €82G chaciitsg itlH@tion
col um upstteaNaAl dewiddeamrifen ¥t hdeawalyuid stream
poi nt. 10, Prg%ess according to ope of the preceding

t

clains, SthaPaRtEP?zed ?n t WM s cHoden  is
from 25 vhehdrawp doosi s4i Rgtofirbexangididensdtagtee along

and nEt@HéDQﬁf§g¥¥H§HQJHi column and 1is subjected to a

15 hydrogenation stage in the presence of a catalyst

comprising an element chosen from the group
consisting of platinum, palladium, ruthenium,
rhodium, iridium, nickel and cobalt, the said
stream withdrawn after hydrogenation being fed

20 back to the column upstream or downstream of the
withdrawal point.

10. Process according to one of the preceding claims,
characterized in that the diamine is chosen from
25 the group consisting of hexamethylenediamine and

methylpentanediamine.



