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The present invention relates to an inproved process for the preparation
of aliphatic alpha, onega-anminonitriles by partial hydr ogenati on of

al i phatic al pha, onega-dinitriles at el evated terrperatures in the
presence of a catalyst in the gas phase. 10 J. Cat. 61 (1990),
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catalys space velocity of 0.02 kg of dlnltrlle of catalyst
per hour is also useless for commercial use.

25 It is an cbject of the present invention to provide an improved
process for the preparation of aliphatic alpha,cmega—aminonit-
riles by partial hydrogenation of adiponitrile, which does not
have the abovementioned disadvantages. In particular, it was
intended to find a catalyst which has a longer life than the cat-

30 alysts used to date. : )

We have found that this object is achieved by a process for the
preparation of aliphatic alpha,omega—aminonitriles by partial
hydrogenation of aliphatic alpha,omega—dinitriles at elevated

35 temperatures in the presence of a catalyst in the gas phase by
carrying out the hydrogenation with a catalyst based on at least
one metal selected from the group consisting of nickel, cobalt,
ruthenium and rhodium and with the proviso that the catalyst is
not a powder. :

40
Aliphatic alpha,omega~dinitriles of the general formula I

NC—(CH3 ) o,~CN I
45 where n is an integer from 1 to 10, in particular 2, 3, 4, 5 or

6, are used as starting materials in the novel process. Particu-
larly preferred compounds I are succinonitrile, glutaronitrile,
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t6° 10, in particular 2, 3, 4, 5 or 6, are used as starting materials in
. the novel process. Particu- larly preferred conpounds | are
succinonitrile, glutaronitrile, BAGF Aktiengesel | schaft
940836 OadipofibOribd, (pimelonitrile and suberonitrile, very particularly
adiponitrile, pregbpablyiddipuhdtyabaronitrile, very particularly
preferably adiponitrile: In the novel process, the dinitriles I
described above a par | | Ly r d_i resence a
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those in which nis 2, 3, 4, 5 or 6, in par- ticular 4, ie.

4-am nobutyronitrile, 5- an1nopentangum(¢n£§hcarqﬁhan1nohexanenltrlIgI
(6-am nocapronitrile), 7-am noheptanenitri and 8-am nooctanenitrile,

very particyla refera 6sani no onttril he.reaction
cart i ba out viSrI 8 e e, RSB i Belibigy EP"%% et
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concentrat | on hiid! Seaniiictaaaniepends g hir8iévlarly preterdbly t§+dnBino—
concentratl LE %ﬁ&il tie nmolar ratio 5 hydrogen to dinitrile is
chosen in t e ra rom2:1 to 300: 1, preferably from 101 to 200: 1.

In a preferred enbodlnent amoni @ or an am ne, particul arl E;eiso'c pre
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ferably ammoni BbejEeagthom &ﬁaFP§rﬁ§%d““P§PtPcﬁP£ |3 FFom 3
ferably from 150 to 220°C, particularly preferably from 160 to

200°C; the pressure is chosen in general in the range from 0.01 to
20 3, preferably from 0.07 to 1, particularly preferably from 0.09
to 0.5, MPa.

The hydrogen concentration in the inlet gas depends essentially
on the dinitrile concentration. Usually, the molar ratio of

25 hydrogen to dinitrile is chasen in the range from 2:1 to 300:1,
preferably from 10:1 toc 200:1.

In a preferred embodiment, ammonia or an amine, particularly pre-
ferably ammonia, is additionally used. Particularly when ammonia

30 is used, cobservations to date have shown that the catalyst life
is increased. The amount of ammonia or amine is usually from 5 to
50, preferably from 10 to 30 % by weight, based on dinitrile
used.

35 According to the invention, the catalysts used are those based on
at least one metal selected from the group consisting of nickel,
cobalt, ruthenium and rhodium, preferably those based on nickel.

The catalysts may be used in the form of unsupported or suppqrted'
40 catalysts, suitable carriers being, for example, alumina, silica,
aluminosilicates, titanium dioxide, zirconium dioxide, and magne-
sium oxide, preferably alumina, silica and aluminosilicates, par-
ticularly preferably alumina. '

45 In a preferred embodiment, the catalysts may be modified with a
modifier based on a metal selected from the group consisting of
lithium, sodium, potassium, rubidium, cesium, magnesium, calcium,
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20

The reaction is preferably carried out continuocusly as fixed-bed
reaction using a fixed catalyst, for example by the liquid-phase
or trickle—bed procedure. By changing the residence time, the
conversion and hence the selectivity can be controlled.

25
The preparation cof the catalysts is known per se (cf. Appl. Het.
Cat., (1987), 106-122; Catalysis 4 (1981), 1-30; DE-A 2 260 978).
The preparation is usually carried out by precipitating water—
soluble salts, such as nitrates, sulfates, chlorides, formates or

30 acetates, of the corresponding metals in the presence or absence -
of a carrier, if desired processing the resulting catalyst pre-
cursor to give extrudates or pellets, drying the product and then
calcining it. Supported catalysts are in general also obtainable
by impregnating the carrier with an aqueous salt of the corre-

35 sponding metal or of the corresponding metals, if desired in the
presence of the abovementioned modifiers, in particular cesium
compounds, or by spraying the corresponding metal salt solutions
ontc the carrier.

40 The precipitation is effected in genefal either by addiﬂg precip-
itating reagents or by changing the pH or the temperature.

The preliminary catalyst material thus obtaiped is usually dried,
: in general at from 80 to 150°C, preferably from 80 to 120°C.
45 :
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The prelimnary catal yst materi al thus obtalned I's usually dried, I n
general at froEx@@ples 150[err]C, preferably from80 to 120[err]C. 45
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4 The cal ci aRéampre iss effected, as a rule, at from 150 to 700[err]C, pre-
ferably froquOO to 650 [err]C |n a gas mxture conprising hydrogen and

ni trogen. St WL aBbORE e cldiyni R Bty ShSL UL Ecﬂéitééﬁd“..
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6- am nocapr @oi tépésrdd)r thapeaghadttifring. The resulting catalyst precursor was
then dried for 16 hours at 120°C and calcined for 4 hours at

350°C. The total process was then repeated.

. After cooling, the extrudates were placed in a reduction appara-
25 tus and flushed for 2 hcocurs with 20 1 of nitregen per hour.
Thereafter, the extrudates were heated to 300°C at 2°C/min and
while passing in 20 1 of hydrogen per hour and were kept at this
temperature for 20 hours. After cooling in a stream of nitrogen,
the catalyst was passivated with an air/nitrogen mixture, the
30 temperature increasing not more than 20°C.

The catalyst extrudates obtained contained 13% by weight of
nickel (calculated as metal and based on alumina).

35 Example 2

Example 1 was repeated, except that impregnation with lithium ni-
trate (32 ml of 3.4% strength by weight solution) was carried out
~ before the impregnation with nickel nitrate.
40
The catalyst extrudates cbtained contained 13% by weight of
nickel and 0.1% by weight of lithium, the percentage in each case
being calculated as metal and based on alumina.

45
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The catalyst extrudates obtained contained 13% by weight of
nickel and 0.1% by welght of potassium, the percentage in each
case being calculated as metal and based on alumina.
20
Example 5

Example 1 was repeated, except that impregnation with cesium
nitrate (32 ml of a 0.5% strength by welght solution) was carried
25 out before the impregnaticn with nickel nitrate.

The catalyst extrudates obtained contained 13% by weight of
nickel and 0.1% by ﬁeight of cesium, the percentage in each case
being calculated as metal and based on alumina.

30 i :

Example 6

Example 5 was repeated with an alumina which had a BET surface
area of 5.5 m?/g (SCS 9 (Pechiney)).
35 ' o
The catalyst extrudates obtained contained 13% by weight of
nickel and 0.1% by weight of cesium, the percentage in each case
being calculated as metal and based on alumina.

40 Example 7

Example 5 was repeated with an alumina which had a BET surface
area of 7.7 m?/g (SPH 512 B (Rhone—Poulenc)). ’

45
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al i phati c al pha, onega- amnonitriles by U n of

al i phatic 10 al pha, omega-dinitriles at fro %ﬁé@swwnm to

3 MPa and a nolar ratio of hydrogen to dinitril ) ACED 201 to
300:1 in the pweselatmef a catal yst in the gas phase, Wit ch
conprises carrying out the hydrogenation in a fixed-bed reactor with
a nol di ng catalyyst zb I s fr he
group consi stj r%gj of %li-c 3?9.%(;)15 brr%?ﬁégﬂ&l ﬁﬂfﬁlﬁgg‘g%ﬁ&’lﬁ?&%\ﬁ th
the proviso that tRELPRRLFFLtes }Yné’f‘r&“ : hydr%ﬁ&@f“’ﬁn‘agtﬂ&tp?\‘ﬁ Ccat al yst

space velocity is RAEhPeoBag3dinitriles at elevated temperatures in the pres-
ence of a catalyst in the gas phase, which comprises carrying

out the hydrogenation with a catalyst based on at least one
metal selected from the group consisting of nickel, cobalt,
10 ruthenium and rhodium, and with the provisc that the catalyst

is not a powder.

2. A process as claimed in claim 1, wherein the catalyst is
modified with at least one modifier based on a metal selected
15 from the group comsisting of lithium, sodium, potassium,
rubidium, cesium, magnesium, calcium, strontium, barium, )
scandium, yttrium, lanthanides, silver, cadmium, aluminum,
tin and zinc. S

20 3. A process as claimed in claim 1 or 2, wherein the hydrogena-
tion is carried out at from 100 to 250°C.

4. A process as claimed in any of claims 1 to 3, wherein the
hydrogenation is carried out at from 0.01 to 3 MPa.
25 '
S. A process as claimed in any of claims 1 to 4, wherein adi-
ponitrile is used as the aliphatic alpha,ocmega—-dinitrile and
6-aminocapronitrile is obtained.

AN Il Th”ﬁl"milﬁlmlmlillld
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10 kg -of dinitrile per cat al per hour.__ 20 2. pr

clainmed in cl aiBRSE ?kﬁ!ﬁgé*§ _giﬁsss nDdl?rﬁd &ﬁ?ﬁianFgast
ore nodifier based on a netal selected - fromthe group consisting of
lithium sodium potassium rubi di um cesium nagnesi um cal cium
strontium barium scandium yttrium {anthanides, silver, cadm um
“alum num 25 tin and zinc. 3. A process as clainmed in claim1l or

2, wherein adiﬂ&%@b&hhﬁohsof aliphatiedaBfha [Wineda-Ahdhobitriles in the gas
alpha onega d| %ﬁ?g e and 6-am noca- pronitrile is obtained. 30
35 ANENDED SHEET '

5 Abstract

Aliphatic alpha,omega—aminonitriles are prepared by partial
hydrogenation of aliphatic alpha,cmega—dinitriles at elevated
temperatures in the presence of a catalyst in the gas phase by a

10 process which comprises carrying out the hydrogenation with a
catalyst based on at least one metal selected from the group con-
sisting of nickel, cobalt, ruthenium and rhodium and with the
proviso that the catalyst is not a powder.
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