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0050/ 47302 -Separ ation of 2-am nonet hyl cycl opentylanmine froma m xture
¢onpri si ng hexanet hyl enedi ani ne and 2- ami nomret hyl cycl opentyl ami ne 5
Description The present invention relates to a process for separating
2-am nonet hyl cycl opentyl am ne (AMCPA) from a m xture conprising

hexamet hyl engdi am ne an 10, The t ro enat i on of

adi ponitrile® ?W%ﬁ‘e?gyf °E‘F§ﬁ¥£‘é¥9§r?g%é’%¥$a’?%ée | ™% Sgenat i on
with coprod u@@mmsemghégamwlenea+m% a&ﬁdzeaamwagnﬁqnqr@ﬂﬁmm%
presence of a catal yst based on a netal such as nickel, cobalt, iron,

rhodi um 15s0pegcertiptiiodm are general Iy known, for exarrpl e from K
Weissernel, H -J. Arpe, Industrielle Organische Cheme, 3rd edition, VCH

Ver | agsgesel | schaf t g 5 US-A 2
762 835, US %Aﬁ e m&k}%&%&%ﬁ@? 59 08r080ss TalstogiiniRy . S 0 2 4
696 153, 20 PEAROHSH QE’EY"W?GQ‘?P’%EEB’GF ARYCERY nﬁﬁ°%lﬂ%§?¥6n°%&§’z‘8§ 1.
Bypr oduct s |h%¥§!?é=1¥¥ék—aﬁé%ﬁ%f@népﬁ1 PMCRAM ), 1, 2-di ami nocycl o- hexane
(DACH) and0AMCPA. 25 US-A 3 696 153 discloses that the hexanethyl enedi am ne
obtai ned by ihé Scdipletgehpdrdena®ibhi 6£adiifonitaslé dy Megdiéthyldmeh i s very
difficult to §£Pﬂ{é3‘taﬁdf L95% U ?i‘ai-wéf tg}&rdgénﬁel&blﬁ% GBR{:@&&&%%EBE

I nvention to rowgﬂy Erocess go separ ng %%gf tg g

conpri si ng eg Y I]'f? 8&%% g %@”’é BEPA 10, the RESRNCS P

sinpl e and etdFtistaPafgdn a ‘S‘Etﬁév%“‘#b@r?d nigkely Febadf ed¥oR s ThORHERed by
a process1poer Ithepinat arg generiaidnekioiroy dogperanplenifgemt rom a i xture
conpri si ng hexansissermsidi Birdie Axpd, ZImdistaiel byl aygdmischenCyémid,ne, which
. conprises peBi’@ré&l’ﬂohhevéﬁﬁfléﬂfalggaegé’lﬂc&idflﬂ B8, ateiqnRifssvsss froml to
200 mbar . Eﬁ@gr ¥, b@LAoa aﬂfmlg M@%&ahsen -9 BRI 444/ © can be

carried out Oﬁch Sg %@Foggzigi OI;f gogggsgf\ccordl ng

to one of th 'US 2 762
835, US 22908E51981,95|9@2A284‘8° 21ph0 pangd Serpgn ppphicptieon A33483%9-4.3 696
153, DE-A 9 500 222 or 45 WD 92/21650 by, in general, performng the
hydr ogenat i oByproduttspifebude heixanethegleneindinel {HMIj ; dn-2-diaminocyclo-

rut heni um copb@ikd Ndaeal ahy@taucphNe catal ysts used can be supported or
unsupported catal ysts. Possible supports include, for exanple, alunm num

25 US-A 3 696 153 discloses that the hexamethylenediamine obtained
by this hydrogenation comprises AMCPA as a byproduct which is
very difficult to separate from the mixture.

It is an object of the present invention to provide a process for

30 separating AMCPA from a mixture comprising essentially
hexamethylenedlamlne and AMCPA 1n a technically simple and
economical manner.

We have found that this object is achieved by a process for

35 separating 2-aminomethylcyclopentylamine from a mixture
comprising hexamethylenediamine and 2-aminomethylcyclo-
pentylamine, which comprises performing the separation by
distilling at a pressure from 1 to 200 mbar.

40 The partial or complete hydrogenation of adiponitrile can be
carried out according to any of the known processes, for example
according to one of the aforementioned processes described in
US 4 601 859, US 2 762 835, US 2 208 598, DE-A 848 654,

DE-A 954 416, DE-A 4 235 466, US-A 3 696 153, DE-A 92 500 222 or

45 WO 92/21650 by, in general, performing the hydrogenation in the
presence of nickel-, cobalt-, iron- or ruthenium-containing
-catalysts. The catalysts used can be supported or unsupported
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0050/47302
0050/ 47302-2 oxide, silicon di oxi de, titanium di oxi de, magnesi um oxi de,
activated carbons and spinels. Exanples of unsupported catal ysts are Raney
ni ckel and Raney cobalt. 5 The hydrogenation gives rise to a m xture
conpri si ng hexa- anm ne an IZ‘RY\ﬁ/[:f wi t.hout
6- ami nocapr G FH"F%S a,yfgsgagé)gnﬂqqqrgs Aaeﬁfarfg |8ﬁa"1’9]be glPrlml it e
conpri si ng R&idRet i} 6080 RdRFIe a td mlmwﬁrb@ammexmea
convent i onalacravated qardoosadhg spingilst i Examples, of onnsypnosttedasatrkiatished

i n DE- A 195 a@2RaRey mickelnand(Rdreyacobald9 548 289.1, sinultaneously or in
successiorg for exanple in a distillation colum or in a sidestreamtakeoff

col um havi gg ah%&i’%ﬁd%ﬂ;l\ﬁ’ﬁ' ‘g,gse f)égktaoé nraOed lstimg g_ondensat i on

tmmmauueo val
general Iy hi ﬁ’@? 3%&%&&&33 R R e A b
present, cafifi eARRRAFRASe be separat ed of f together with AMCPA but the
renoval of DACH can al so be effected overhead in a separate colum. 20 It

I s advantXypahes sépayatciond €roineca puiktiureatompr xingh beRameitpillepedhani weriand by
the process mi:phheén | Jtv @FEREBe@Yirf ATRLAYEN oAl mhBheF £PYEFerably vy

boilers, sugf) asyilMsiod,f f%k/[:% 5}5 s Beé&.elﬁ’@ci“:.&lr BeSRMYd 202922

hexanethyle egla e-sepa l_on pro ortlon of
AMCPA, basefE5fi2H g%ﬁ’?@t I"gﬂe 3% 4 'ﬁﬁ °W1”g|cff tlﬁ‘eg}lﬁﬁ #¥Pm 10
to 10,000 pgeFr §§75‘&Jrealliryamﬁ%ﬁ'ﬁ#1taﬁé°9aﬁ@ cﬂ’ﬂ’ 1802t iderideppntakeeifough

t he proceks coflumhechaviven@ davidingwalds(Pétlyik colubke B0 thawi the The
separ ati on @ondbhdtiomechperatuiteiiof itheCaswnsiteant pacifichitignt column in

i nvention bypdi ﬁﬁd:i’i adnidRradt iPr a@.§. fﬁ ta@nﬁ@@n&@?éat:.%efisrab' y from

1 to 200 mb %& ek tio{v%z?ﬂ.[ r@t;gﬁgs a&& RisRnt REvd
‘The
Lpoar atus a edESééfm %sﬁdaam% r’rtth'i?‘k‘p% ity Lhe TeRavaL. G SDRGH can

Cheni cal 2@@ifel bgyeffnatedqovexkgad in 90%9%4*@5/0&1%3 New York, 1979, 40
pages 870-881, such as sieve plate colums, bubble cap colums or packed
col ums. It is advantageous to precede the purification of the
hexamethylenediamine by the process of this invention by complete
or partial removal of low boilers, such as HMI, if present.
25
In the mixture comprising hexamethylenediamine and AMCPA, the
pre-separation weight proportion of AMCPA, based on
hexamethylenediamine, is generally within the range from 10 to
10,000 ppm, especially within the range from 100 to 1000 ppm,
30 although the process of the invention is not restricted to these
limits.

The separation of AMCPA from the mixture is carried out according
to the invention by distillation at pressures from 1 to 300 mbar,

35 preferably from 1 to 200 mbar, which results in bottom
temperatures within the range from 40 to 160°C.

The distillation can be carried out in customary apparatus as
described for example in: Kirk-Othmer, Encyclopedia of Chemical

40 Technology, 3rd Ed., Vol. 7, John Wiley & Sons, New York, 1979,
pages 870-881, such as sieve plate columns, bubble cap columns or
packed columns.

Preference is given to a distillation apparatus having a pressure
45 drop from bottom to top within the range from 0 to 200 mbar,

preferably within the range from 0 to 50 mbar, and the pressure

should advantageously be within the range from 3 to 300 mbar,
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*Preference is.given to a distillation apparatus having a pressure drop from

Fbottomto top within the range fromO to 200 nbar, 45 preferably within the
range fromO to 50 nbar, and the pressyre shoul d advantageously be w thin

-the range from 3 300 ,nba 005Q/ 47302 3 Lall i t.hj
from 3 tg o S5Fef 35'],?1’ A-PHE %B?t%?ﬁgfn%/r\?\nmt i 7 tzﬁ;?pﬁgkﬁ,e %lt.:r \Mr}r’\telbggl:%goa{rﬁpbng,
especi al | y Wiithipntherangey £XeP okt 390288 f5Pegia g% yinsthe tange

parti cul ar [fromdlahe a2ftbmbare ateth# S0P ati on col umms having a | ow pressure
drop, preferably not nore than 1 nbar, especially 0.5 nbar, per theoretical

plate. 105 GYl Yanpapbicilaa1g s&vactajdonsStbladd distelpatied columnss,
preferably ﬁﬁ\}i@gay eggﬁ;k.én&r@l,cmiemg Regbreekda. mpapgci al |y
woven w re5é)ac l.ng fﬁ? process, of l;tekcl)e w(\é%f'_té]%e}ffprds the AMCPA as
overhead 155Re5dAELY Ry oPoT i YPESTESERT i é mi xture conprising
essential ly hexanet hyl enedi am ne and AMCPA, in the m xture wth DACH and

| ow boi | i ngfalampenwhich dkiec egpecially isyitable ArecRacked R¥UMNF 5 plurality
of col unre,pri¥erably agith @rranged yatkingusuck adwmethdgsbest packinged out in

a single ccgéﬂgg,.iaﬁ§a‘p@‘;é}ylﬂggdbmi}@_can be processed with dicarboxylic
acids such as adipic acid into industrially inmportant polymers. 25 Exanples

“Invention Exanple 1 30 10 .kgl.h of, HVD havi n n 300 ppm
vwere fed i Mm% frBSFaﬁn°%éihendn§e%’vﬁ’bra§?§ﬁag %}eo,%gée%%g%g%lﬁgﬁ
cor r espondiRRPAUStLOBR { JRASTAL cAF PYORSRE 1RKEDS JHRIUTLHEOIRA It Sas  adj ust ed
to a pretsurssentizddy nexamethylenedinmine pnd AMGRYe BBt then HEuFea¥itRd as
140 nbar. Atadihendopowfbdildngokbomponentmanst ant 6 g/ h of 35 product were
renoved and 50 kg/h recycled into the columm as reflux. The AMCPA cont ent
of the hexaget hyl ened] am bt ai t r 1 Y@ So P AYmhEE
detection ﬁ%{@ﬂ.g%;?ﬂ%ﬂr{‘ alg'l %gt %drﬁ%ggngnhﬁ%%g%?éﬁ?n%d it g_ﬂtaof t he
over head pr Sogog]?% S, ut 1s advantageously carried O

20 single column.

Hexamethylenediamine can be processed with dicarboxylic acids
such as adipic acid into industrially important polymers.

25 Examples

Example 1

10 kg/h of HMD having an AMCPA content of 300 ppm were fed into a
30 column having a low pressure drop woven packing corresponding to
100 theoretical plates. The top of the column was adjusted to a
pressure of 100 mbar, and the pressure at the bottom was measured
as 140 mbar. At the top of the column, a constant 6 g/h of
product were removed and 50 kg/h recycled into the column as
35 reflux. :

The AMCPA content of the hexamethylenediamine obtained as bottom

product was below the detection limit of 1 ppm, while the

hexamethylenediamine content of the overhead product was 50.2% by
40 weight.
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‘wei ght. 45 0050/ 47302 4 Invention Exanple 2 Invention Exanple 1 was
‘repeat ed, except that the top of the colum was adjusted to a pressure of
250 nbar and a pressure of 5 305 nbar yas neasured at the bottom The AMCPA
‘content of Eggmng%e%aﬁnet hyl enedi am ne obtai ned as bottom product was 11 ppm
whi l e the heXxa enedi am ne content of the overhead product was 51. 9% by
wei ght. 10 Conparative Exanple 1 Invention Exanple 1 was repeated, except
that the tofxaPpPled #asuFaPeRketdiensert thata theesonref dthesgolwhavasd a
pressure of adjusdéed tivae paessmes wfe@5at mivdre dndt RopireSshreAMEPA0S onkagn wasf

. the hexansst hghsttsd a¥ RReObbetded as bottom product was 48 ppm while the
hexanet hyl enedi am ne content of the overhead product was 58. 2% by wei ght.

20 Compar at ke FHATPlGrgehl KO/ dheohollin DAY ML R0n METACINELENLS Yoridfh PP
were fed intfo Sreve até col um ﬁgw ng il Sieve_plates. The top of the
Col urm 25 WRECHEFY SRy ToPBmp s, £her RexAPSEbYLenSAlPng FPBLERE F5iEhene
bottom was PFeshead Rredugd wenrSl.A% breweightof the columm, a constant 6 g/h
of produd® were renoved and 50 kg/h recycled into the colum as reflux. 30
The AMCPA cesbmpie f t he hexanet hyl enedi am ne obt ai ned as bottom product
was 22 ppm while the hexanet hyl enedi am ne content of the overhead product

5 :
was 53. 7% b\éxyaﬁﬁgeh tI w?é55 %gpéaSted, %9:?:8£>€7t 0a2t §:he top of the column was

adjusted to a pressure of 500 mbar and a pressure of 545 mbar was
15 measured at the bottom.

The AMCPA content of the hexamethylenediamine obtained as bottom
product was 48 ppm, while the hexamethylenediamine content of the
¢ overhead product was 58.2% by weight.
20
Example 4

10 kg/h of HMD having an AMCPA content of 300 ppm were fed into a
sieve plate column having 140 sieve plates. The top of the column

25 was adjusted to a pressure of 100 mbar, and the pressure at the
bottom was measured as 900 mbar. At the top of the column, a
constant 6 g/h of product were removed and 50 kg/h recycled into
the column as reflux.

30 The AMCPA content of the hexamethylenediamine obtained as bottom
product was 22 ppm, while the hexamethylenediamine content of the
overhead product was 53.7% by weight.

35
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“We cI aim 1. A process for separating 2-am nomet hyl cycl opentyl amine froma
‘5 m xture conprising hexamet hyl enedi am ne and 2-am nonet hyl -
cycl opentyl am ne, which conprises perfgrmng the separation by distilling
‘at a pressure from1l to 300 nmbar. 2. A process as claimed in claiml1,
wherein the ssure drop 10 between the top and the bottom of the
dIStI||atIO“ ftus is within the range from0 to 200 mbar. 3. A process
as claimed in claiml or 2, wherein the pressure at the bottom of the
di still ati oh. appapixiaessi foni séparatiagr 2rgpinbmethyléyolnentyldfineifnom 4. A
process as cl aimEgkdre 26¥pPisiidihekahetRyfendiliamehd afe zeeﬁsaumeuqn—t he top

R o beeds b £ RIS et RS SRS 8, Sfyflin 20 ©
appar atus used ’?% |st1|§F¥a T éh Coggu}e %04}%1 t§cg¢s6sl r&a{:’s(‘%cl aimed in any of

claims 1 to 5, V\/nerern the 25 distillation apparatus used is a packed
colum. 7. A prbc@’s@eé@ aBafhrimgdh ignglaim i} o vWkerein ctle preesure duap
di still aftPon appetweens theetiop saral dhet bottdm @f theudistihMiatdon gpparsatus dr op

of not nore thaps widhdh BBRE +dye Sromab € A0 mBAr8. A process as clai ned
in any of clains 1 to 7 wherein t he pre- separation wei ght proportion of

2-am nonet h Icy Io-_ ne] ’gased on enedi S Wt h| n
the range f R%P 18 c%\a rh(ce srs as i& %mfnpjé?ﬁfg‘}ﬁe &Fai s
110 8, wher oi nEBhqh gép %t%ﬁ%ﬁgmn rﬁﬁ?ﬁ‘GPPP%nl%lethm the range

2- am nomlﬁhyl cyéren 3pé'—ﬁ’t $PAnmbARE . based on hexanet hyl enedi anine, is within
the range fromO to 100 ppm 40 45

4. A process as claimed in any of claims 1 to 3, wherein the
pressure at the top of the distillation apparatus is within
the range from 1 to 300 mbar.

20
5. A process as claimed in any of claims 1 to 4, wherein the
distillation apparatus used is a distillation column.

6. A process as claimed in any of claims 1 to 5, wherein the
25 distillation apparatus used is a packed column.

7. A process as claimed in any of claims 1 to 6, wherein the
distillation apparatus used is a distillation column having a
pressure drop of not more than 1 mbar per theoretical plate.

30 '

8. A process as claimed in any of claims 1 to 7, wherein the
pre-separation weight proportion of 2-aminomethylcyclo-
pentylamine, based on hexamethylenediamine, is within the
range from 1 to 10,000 ppm.

35

9. A process as claimed in any of claims 1 to 8, wherein the
post-separation weight proportion of 2-aminomethylcyclo-
pentylamine, based on hexamethylenediamine, is within the
range from 0 to 100 ppm.

40
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