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preparation of alcohols or amines by reaction of esters, 

5 fatty acids or nitriles with hydrogen at elevated 

temperature and under pressure in the presence of a 
copper-containing catalyst. The catalyst is notable for 

a comparatively high BET total area and a particular 
pore-radius distribution, expressed in terms of the 

10 proportion of the BET total area resulting from pores of 
a particular size. The catalyst is prepared by pre­
cipi tatinq from an aqueous solution, which contains a 

copper salt and salts of further elements, a copre­
cipi tate by means of a basic precipitant, and by then 

15 washing, drying and calcining the coprecipi tate. The 

catalyst does not contain chemically bound chromium. 

20 

25 

Copper-containing catal~sts are used in industrial 
processes to a considerable extent. For example, they 
play an importa~t part in hydrogenation and dehydrogena­

tion processes. In this instance, the feedstock to be 

reacted is passed to the fixed catalys~ either in the 
gaseous state ( gas-p:t:iase operational mode) or in the 
liquid state (liquid-phase operational mode). The 
catalyst can also be used in a finely disp~rse state· as 
a suspension (suspension operational mode). 

Very wide use has been made of catalysts which, in 
addition to copper, also contain chromium, inter alia for 
the hydrogenation of esters. These catalysts are also 
known under the designation ~opper chromite catalysts or 

30 Adkins catalysts. 

However, the use of Adkins catalysts is not without 
problems, because their preparation makes use of c­
hromium(VI) compounds which have to be considered as 

carcinogenic and which, in handling them, require approp-
35 riate protective measures. Furthermore, in the course of 
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the preparation relatively large quantities of waste 

waters are produced which are heavily polluted with 

compounds of copper, chromium(VI) and ammonium. Waste 

waters of this type are undesirable, because compounds of 

5 both copper and chromium(VI) are highly toxic to micro­

organisms and must be removed from the waste water by 

laborious treatment. 

Occasional use is also made of copper catalysts contain­

ing no chemically bound chromium for the hydrogenation of 

10 esters. According to US-A 4,199,479, supported catalysts 

containing copper, 2inc oxide and, if required, cobalt 

are suitable for this purpose. EP-B 0,074,193 describes 

a process for the hydrogenation of esters in the gas 

phase by means of a catalyst containing copper and zinc 

15 oxide. 

Chromium-free copper catalysts are also often recommended 

for other reactions. 

~hus DE-OS 2, 056, 612 describes a catalyst comprising 

mixed crystals from. the series ( CuxZ?ly )Al2 (OH) 16C03 ·4~0 1 
20 where x and y can assume numerical values from o.s to s.s 

and the sum x plus y equals 6. The mixed crystals are 

obtained by a precipitation at a pH between 4.5 and 5.5, 

by adding to an aqueous solution containing nitrates of 

copper, zinc and aluminum. a basic precipitant, for 

25 example an aqueous Na2C03 solution. 

The catalyst, which in the non-reduced form contains CuO, 

ZnO and Al20 3 , is used in the conversion of a gas mixture 

comprising carbon monoxide, carbon dioxide and hydroqen, 

to qive methanol. 

30 EP. 0,125,689 relates to a catalyst containinq CuO, ZnO 

and A120 3 , having an atomic ratio Cu: Zn between 2. 8 and 

3.8 (corresponding to 26.9 to 36.S parts by weight of zno 
per 100 parts by weight of CuO) and an Al203 fraction from 

S.48 
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8 to 12% by weight. Al203 is used in the preparation as 

colloidal alumi_num hydroxide, Cu and Zn are incorporated 

in the catalyst by precipitation from metal salt solu­

tions. The catalyst is used for the production of 

S methanol. 

It is an object of the present invention to provide a 

process which makes it possible not only to produce 

alcohols by catalytic hydrogenation of esters and fatty 

acids, but also to produce amines by catalytic hydrogena-

10 tion of ni triles, by means of a chromium-free copper 

catalyst. Further.more, the process should ensure that the 

reaction, in particular at elevated temperatures, 

proceeds ~ith high yield and high selectivity and very 

largely avoids the formation of by-products, the results 

15 

20 

achievable with conventional Adkins catalysts not only 

being equalled, but in many cases even being distinctly 

improved upon. A further advantage is found in the fact 

that the preparation of the chromium-free copper catalyst 

circumvents problems which are significant in the pre-

paration of Adkins catalysts, such as the handling of 

carcinogenic c.hromium(VI) compounds, the production of 

waste waters containing noxious compounds, and the safe 

disposal of ·chl::omium-containinq used catalysts. 

The objects are achieved by a process for the preparation 

25 of alcohols or amines by reaction of esters, fatty acids 

or nitriles with hydroqen under pressure and elevated 

temperature in the presence of a copper-containing cata­

lyst, wherein the catalyst in the non-reduc~d state, per 

100 parts by weight of cue, comprises 40 to 130 parts by 

30 weiqht of Zno, 2 to 50 parts by weight .of Al410 3 and 

optionally 0.5 to 8 parts by weight of oxide of Mn, Mo, 

v, Zr and/or alkaline earth metal, has a BET total area 

of 80 to 175 m2 per gram of catalyst in the non-reduced 

state, 75 to 95% of the BET total area being f~:cmed by 

35 pores having a radius rP ~ 15 nm. 

S.49 
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A further feature of the process accordinq to the inven­

tion is a relatively large active copper metal surface. 

area of the catalyst. In the reduced catalyst said area 

is 30 to 125, in particular 35 to 100, preferably 40 to 

S 85 m2 per gram of Cu and thereby exceeds the active copper 

metal surface area of correspondinq copper chromite 

catalysts. The determination method can be found in M.J. 

Juys, P.H. van Oeffelt, W.G.J. Brouwe, A.P. Pijpers and 

J.J.F. Scholten, Applied Catalysis, 46 (1989), pages 161 

10 to 173. 

'l'he catalyst contains, per 100 parts by weight of Cua, 

from 40 to 130, in particular from 45 to 100 1 preferably 

from 45 to 80 parts by weight of zno, and from 2 to 50, 

in particular from 3 to 40, pref er ably from 4 to 30, 

15 particularly preferably from 4 to 11 parts by weight of 

Al203. 

If required, the catalyst comprises further substances. 

These include oxides of manganese, molybdenum, vanadium, 

zirconium and/or of an alkaline earth metal. Per 100 

20 parts by weigh~ of cue, their proportion is from o.s to 

81 particularly from l to 6 I preferably from 2 tO 4 

parts by weiqht, calculated as MnO, M.o03 , V205 , Zr02 and 

Meo, where Me is an alkaline earth metal. 

Particularly suitable further substances are manganese 

25 oxide and/or an alkaline earth metal oxide. Possible 

alkaline earth metal oxides are oxides of Mq, Ca or Ba, 

in particular Ca oxide or Ba oxide, preferably Ba oxide. 

A further feature of the process according to the inven­

tion is the comparatively hiqh BET total area of the 

30 catalyst. Said area is from 80 to 175, in particular from 

85 to 160, prefexably from 90 to 155 m2 per qram of 

catalyst in the non-reduced state. 

S.50 
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The BET total area is to be understood as the area 
measured by adsorption of nitrogen accordinq to the 

method of Brunauer, Emmett and Teller (BET). The method 
for dete.J:mining the BET total area is described in J. 

5 Amer. Chem. Soc., 60, (1938) 309. 

An additional feature of the catalyst used according to 
the invention is a particular pore-radius distribution, 
expressed in terms of a high proportion of the BET total 
area which is foJ:med by pores having a radius rp ::S 15 nm 

10 (150 A). Their proportion is from 75 to 95, in particular 
from 80 to 92, preferably from 84 to 90% of the BET total 
area. 

From 50 to 85, in particular from 60 to 80% of the BET 

total area are formed by pores having a radius r~ :s 9 nm 

1s c 90 l>. 

The ranqe of the pores whose radius rp is between 9 and 
15 mn is covered by from 5 to 45, in particular from 15 

to 40, preferably from 18 to 30% of the BET total area. 

It should again be noted here that the abovementioned 
20 data regarding the BET total area in each case relate to 

the catalyst in ehe non-reduced form. -···. 

The pore radii are determined by evaluation of the 
desorption isotherms with the aid of the Kelvin equation 
according to C. Pierce, J. Phys. Chem. 57, (1953) 149. 

25 The data reqardinq the pore radii also relate to the non­
reduced catalyst. 

If required, the catalyst may also, in addition to the 
components al.?:"eady mentioned, comprise a support. Per 
100 parts by ~eiqht of cuo, it comprises from 2 to eo, in 

30 particular from 4 to 60, preferably from 5 to 35 parts by 

weiqht of support. The support may comprise conventional 
water-insoluble materials. Suitable support materials are 

S.51 
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Si021 kieselguhr, silica gel and A120ll in particular 

Al20s• 

The catalyst in reduced fol.'m., per 100 parts by weight of 
cu, comprises from 48 to 163, in particular from 56 to 

5 125, preferably from 56 to 100 parts by weight of zno, 
from 2.4 to 63, in particular from 3.7 to 50, preferably 

from. 5. O to 37. 5, particularly preferably from 5 to 

13 .8 parts by weight of Al20:u and where appropriate, from 
0.6 to 10, in particular from 1.2 to 7.5, preferably from. 

10 2.4 to s.o parts by weight of oxides of Mn, Mo, v, Zr 
and/or alkaline earth metal • 

15 

Below, the preparation of the chromium-free copper 
catalyst will also be described in more detail. The 
starting material is an aqueous solution containing salts 

of copper, ginc, aluminum and, if appropriate, of Mn, Mo, 

v, Zr and/or alkaline earth metals. This solution, also 
designated below as mixed salt solution, contains from 10 
to 100 g of Cu/1, from 10 to 50 g of Zn/1, and Al corres­
ponding to from 2 to 80 g of Al20 3/l. If required, the 

20 mixed salt solution additionally contains from 3 to 80 g 

of Mn, ·Mo, v, Zr and/or alkaline earth metal per lite~, 

calculated ~s MnO, MoOJI V2057 Zr02 and Meo, where Xe i~1.. an 

alka1ine earth metal. 

The mixed salt solution is prepared by dissolving water-
25 solub1e salts of the abovementioned elements in water. 

Nitrates have proved to be particularly useful. 

It is advisable to set the pH of the mixed salt solution· 
to be1ow 4~0, adding acid if required. 

The precipitant used is an aqueous solution of a basic 
30 compound, usually an aqueous alkali metal carbonate or 

alkali metal hydrogen carbonate solution. 

This Sheet Has Been Replaced 
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Zn order to ensure as complete a precipitation as 
possible, and to obtain, at the same t.iJne, a particularly 
homogeneous coprecipitate, the basic compound is used in 
stoichiometric excess. 

S 'I'he precipitation is achieved in that the mixed salt 
solution and the precipitant, separate from one another 
but simultaneously, are brought together, continuously or 
batchwise, under conditions of vigorous mixing. 

10 
The coprecipitate is precipitated by brinqinq the mixed 
salt solution and the precipitant together comparatively 
slowly. The precipitation time should be at least 10 
minutes. 

During the precipitation, a constant pH within a pH range 
from 6 • 5 tO 8 o 5 I in particular from 7 • 6 tO 8 • Q r iS 

15 applied~ Fluctuations of the pH should be kept as low as 
possible. 

The precipitation is carried out at constant temperatures 
above 70°C, in particular in a ranqe from 75 to 95°C. 

After the precipitation, the coprecipitate is separated 
20 from the mother liquor and is carefully washed. 

In general it is sufficient to maintain, during the 
washing process, a temperature from 55 to 85, in parti­
cular from 60 to 75°C, and to use from 5 to SO.kg of wash 
water _per kg of coprecipitate. 

25 The duration of the washing process must be sufficiently 
lonq. It should be at least 60 minutes. 

It has proyed to be sufficient to dry the coprecipitate 
at temperatures from 50 to 120°C, until a residual 
moisture content of approximately 2 to 15% by weiqht of 

30 water, based on the dried coprecipitate, is achieved. 

S.53 
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The subsequent calcl,.nation takes place at from 250 to 
450°C, over a period from 3 to 10 hours. The calcined 
catalyst can either be used in powdered form, directly 
for suspension hydrogenations, or after shaping, such as 

5 tableting or pelleting, as a fixed catalyst. 

The process according to the invention is suitable, on 
the one hand, for the production of alcohols by hydro­
genation of the corresponding esters or fatty acids, and, 
on the other hand, for the production of amines by 

10 hydrogenation of nitriles. The feedstock materials need 
not meet any particular requirements, for example with 
regard to composition or purity. They can be used in the 
form of the generally available technical grades. Even 
feedstock materials which, because of particular impuri-

15 ties such as, for example, sulfur-containing compounds, 
are regarded as being difficult to hydrogenate, can be 

· used successfully in the process according to the inven­
tion. 

The process according to the invention requires somewhat 
20 different reaction conditions for the production of 

al.cohoJ.s, compared to the production of ni triles • If 
alcohols are to be produced, the corresponding esters or 
fatty acids are reacted at from 200 to 350, in particular 
at from 220 to 330, preferably at from 230 to 320°C. The 

25 pressure is usually from 15 to 40, in particular from 18 
to 35, preferably from 20 to 32 MPa. 

The feedstock materials used are esters of carboxylic 
acids having from 2 to 30 carbon atoms, in particular of 
naturally occurring carboxylic acids, having from 8 to 

30 30, in particular from 10 to 24 1 preferably from 12 to 22 
carbon atoms. These include esters which are fo:cmed from 
the abovementioned carbo'Xylic acids and monohydric 
alcohols having l to 4 carbon atoms on the one hand, and 
polyhydric alcohols having 2 to 6 carbon atoms on the 

35 other hand. 

S.54 
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Of industrial significance are the methyl and butyl 

esters of the abovementioned carboxylic acids. 

Examples of suitable esters are methyl oleate, ester 

mixtures of tallow fat acid, palm oil acid, palm ke:rnel 

5 oil acid, and coconut oil acid, in.particular the methyl 

esters thereof. 

Another possible feedstock material comprises fatty 

acids. The fatty acids contain from 8 to 30, in parti­

cular from 10 to 24, preferably from 12 to 22 carbon 

10 atoms. They can be saturated, singly unsaturated or 

multiply unsaturated. 

15 

Examples of suitable fatty acids are oleic acid, tallow 

fat acid, palm oil acid, palm kernel oil acid and coconut 

oil acid. 

For the production of amines, nitriles are usually 

reacted under somewhat milder conditions than the esters 

and fatty acids. Temperatures of from 160 to 250, in 

particular of from 190 to 240, preferably of from 210 to 

230°C, and pressures of from 0.5 to 10, in particular of 

20 from 1.0 to s.o, preferably of from 1.2 ·to 3.0 MPa, 

constitute suitable reaction conditions. Nitriles havinq 

from 4 to 30, in particular from 8 to 24, preferably from 

10 to 22 carbon atoms can be converted in this manner 

into the corresponding amines. 

25 Examples of suitable nitriles are propi_onitrile, butyro­

nitrile, valeronitrile, capronitrile, caprylonitrile, 
- -

lauronitrile, myristonitrile, palmiton.itrile, oleo-

nitrile, stearonitrile, alkylaminonitriles having 2 to 6 

carbon atoms in the alkyl chain, and aliphatic, cyclo-

30 aliphatic and aromatic dinitriles, such as adiponitrile 
and isophorone dinitrile. 

S.55 
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Experimental section 

Example 1 

Hydrogenation of a £atty-acid methyl ester mixture 
containing predominantly methyl oleate 

5 The feedstock us~d is a fatty-acid methyl ester mixture 
consisting predominantly of methyl oleate (designation 
Estol 1400, commercially available from Unilever) which 
has the following composition (deteDnined by gas­
chromatoqraphic analysis): 

10 

15 

Cu-acid methyl ester 
c1,-acid methyl ester 

0. 5% by weight 
4 . St by weight 

C16-acid methyl ester 11. 5% by weight 
C18-acid methyl ester approx. 81. 0% by weight 
C20-acid methyl ester approx. 0. 8% by weight 
(remaining components not identified) 

The fatty-acid methyl ester mixture, because of its 
sulfur content (25 ppm by weight of S) is difficult to 
hydrogenate. 

The catalyst I required for the reaction is prepared as 
20 follows: 

By dissolving appropriate amounts of Cu(N03 )z 3H20, 
Zn(N03 )z · 6H20 and Al(N03 )J • 9~0 in water, a solution 
(mixed salt solution) is prepared. 'l'he basic precipitant 
used is an aqueous Na2C03 so_~ution. The mixed salt solu-

25 tion heated to 80°C, and the basic precipitant similarly. 
·heated to 80°C, in separate streams are brought together 
simultaneously w.ith stirring, the mixture is filtered and 
the precipitate (coprecipitate) is was~ed with hot water. 
The washed filter cake is dried to a final moisture 

30 content of ~ 5% by weight, based on the catalyst mass, 
and is subsequently calcined in an N~ stream at 380°C. 

S.56 
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The calcined catalyst I used for the reaction contains, 

in the non-reduced state, 59.2% by weiqht of CuO (corres­
ponding to 47.3' by weight of Cu) and, per 100 parts by 
weight of Cua, contains 52.4 parts by weight of zno and 

S 8 • 4 parts by weight of Al20 3 • 

10 

15 

The BET total area is 126 m2 per gram of catalyst in the 

non-reduced state. 89% of the BET total area are fo:cined 

by pores having a radius rp ~ 15 nm, and 76% of the BET 
total area are formed by pores having a radius rP ~ 9 nm. 
The copper metal area of the reduced catalyst is 78 m2 

per gram of Cu. 

An autoclave (volume 1 liter) eqi.iipped with an oscillat­
ing magnetic stirrer is charged, while air is excluded, 
with 400 g of the previously described fatty-acid methyl 
ester mixture and 4 g of catalyst I. The vessel is then 
pressurized with hydrogen to a pressure of 18 MPa and 
heated while stirring (100 strokes per minute) to 250°C 

in 50 minutes. During heating, the pressure rises to 25 
MPa. By pressurizing repeatedly with hydrogen" the 

2 0 pressure is kept constant at 25 MP a. After a reaction 
time of 125 minutes, hydrogen is no longer taken up. The 
reaction is complete. The autoclave is depressurized and 
cooled down. 

Oompaxati ve Examples l to S 

25 Hydrogenation of a fatty,-acid methyl ester mixture 
containing__gredominantly methyl oleate 

The same procedure is followed as in Example l, but in 
each case, 4 g of a commercially a~ailable catalyst are 
used. The reaction is halted after.125 minutes. At that 

30 time, the hydrogen uptake has not yet finished. 

The followinq catalysts are used: 

S.57 
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Catalyst A in Comparative Exa.ntple l: 
A copper chromite catalyst containing 42% by weight of cu 
and 26% by weiqht of Cr. 

Catalyst B in Comparative Example 2: 
5 A copper chromite catalyst containinq 36% by weiqht of 

cu, 32% by weight of Cr, 2.2% by weight 0£ Ba and 2.4% by 
weight of Mn. The BET total area is 30 m2 per qram of 
catalyst. 

10 

15 

Catalyst C in Comparative Example 3: 
A copper chromite catalyst containing 36% by weight of 
Cu, 32% by weight of er, 2.2% by weight of Ba and 2.4% by 
weight of Mn. The BET total a:rea is 65 m2 per gram of 
catalyst. 

Catalyst D in Comparative Example 4: 
A copper chromite catalyst containing 36i by weight of 
Cu, 33\ by weight of Cr and 3% by weight of Mn • 

Catalyst E in Comparative Example 5: 
A copper chromite catalyst containing approximately 47% 
by weight of CuO, approximately 49 % by weight of Cr203 and 

20 approximately 4% by weight of Mn02 • 'l'he BET total area is 
30 m2 per gram of catalyst. 

Example 2 

Hxdroqenation of a fatty-acid methyl ester mixture 
containing predgmj,_nantly methyl oleate 

25 The same procedure is followed as in Example 1, except 
that the reaction is carried out at 300 °c and 27 MPa. 
Hydrogenation is comp1ete after as little as 45 minutes. 

S.58 
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NR.427 

Hydrogenation of a fatty-acid methyl ester mixture 
containing predominantly methyl oleate 

The same procedure is followed as in Example 2, except 
5 that 4 g of catalyst B are used. However, hydroqen uptake 

is only comp1ete after 90 minutes. 

The results of Examples l and 2 and of Comparative 
Examples l to 6 are summarized in the following Table 1. 

S.59 
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Table 1 

Example 

1 

Catalyst I 

Temperature (DC) 250 

Pressure (MPa) 25 

Reaction time (min) 125 

Composition of the reaction 

product (in % by weight) 

Cu - alcohol 0.5 

cl(! - alcohol 4.3 

C16 - acid methyl ester 0.2 

c16 - alcohol 11.2 

C18 - acid methyl ester . 1.3 

C16 - alcohol 78.2 

C20 - alcohol 0.6 

• 

Comparative Examples 

l . 2 3 4 5 

A B c D E 

250 250 250 250 250 

25 25 25 25 25 

125 125 125 125 125 

0.3 0.4 0.4 0.3 0.3 

2.9 1.4 1.3 1.8 1.0 

10.5 9.1 9.3 7.1 8.7 

0.7 2.0 2.6 3.9 1.9 

74.9 ~6.0 59. 6 57.2 G7.6 

3.7 13.0 6.5 22.6 11.4 

0.2 0.3 0.2 0.1 0.3 

Example Comparative Example 

2 6 

I B 
. 

300 300 

27 27 

45 90 

., 

o.s 0.5 

4.5 3.5 

0.1 1. 3 

10.8 10.1 

1.0 2.8 

78.7 75.5 

0.5 0.3 
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B~~oqenation of a fatty-acid methyl ester mixture 

containing predominantly methxl laurate and methx,1 

l'llyristate 

5 The feedstock used is a fatty-acid methyl ester mixture 

(coconut methyl ester) consisting predominantly of methyl 

la~ate ( C12-acid methyl ester} and of methyl lUYristate 

(C14-acid methyl ester) which has the following composi-

10 

.. 15 

·~ion (determined by gas-chromatographic analysis): 

C10/C11 -acid methyl ester 0. 7% by weight 

Cu -acid methyl ester approx. 55.0% by weight 

C14 -acid methyl ester approx. 21.0% by weight 

Ci, -acid methyl ester approx. 10.0% by weight 

C:i.a -acid methyl ester approx. 13.0% by weight 

~he catalyst II required for the reaction ia prepared in 

analogy to the preparation of the catalyst I described in 

Example 1. 

The calcined catalyst II, in the non-reduced state, 

contains 58.6% by weight of CUO (corresponding to 46.9% 

20 by weight Qf Cu) and, per 100 parts by weight of CUO, 

contains 50.2% parts by weight of ZnO, 8.0 parts by 

weight of Al20 3 and 2.6 parts by weight of Bao. 

The BET total area is 119 m2 per gram. of catalyst in the 

non•reduced state. 87~ of the BET total area are formed 

25 by p~res having a radius rP ~ lS run, and 74% of the BET 

total area. are formed by pores having a radius rp ~ 9 nm. 

The copper metal surface area of the reduced catalyst is 

74 m2 per gram of Cu. 

An autoclave (volume 1 liter) equipped with an oscillat-

30 ing magnetic stirrer is charged, while air is excluded, 

with 400 ·g of the previously described fatty-ac~d methyl 

S.61 
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ester mixture (coconut methyl ester) and 4 g of catalyst 
II. The vessel is the~ pressurized with hydroqen to a 
pressure of 18 MPa and heated while stirring ( 100 strokes 
per minute) to 250°C in SO minutes. During heating, the 

S pressure rises to 25 MPa. By pressurizing repeatedly with 

hydrogen, the pressure is kept constant at 25 MPa. After 
a reaction time of 7 5 minutes, hydrogen is no lonqe.r 

taken up. The reaction is ·complete. The autoclave is 

depressurized and cooled down. 

10 Comparative Examples 7 and 8 

15 

UYdrogenation of a fatty-acid methyl ester m.ixture 
containing predominantly methyl laurate and methyl 
mYristate 

The same procedure is followed as in Example 3, except 
that 4 q of catalyst B (Comparative Example 7) and 4 g of 
catalyst D (Comparative Example 8) are used. However, in 
both the Comparative Experiments 7 and S, only after a 
reaction time of 135 minutes is there no further hydrogen 
uptake. 

2 0 The results of Example 3 and of .. Comparative Examples 7 
and 8 are summ~rized in the following Table 2. 

S.2 
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Table 2 

~xa.mple Comparative Example 
3 7 8 

5 
Catalyst II B 0 

Temperature ( OC) 250 250 250 

Pressure (MPa) 25 25 25 

Reaction time (min) 75 135 135 

10 
Composition of the 

reaction product 
{in % by weight) 

C10-11 -alcohol 0.7 0.4 o.s 
15 C1:z -acid methyl ester 1.0 35.3 28.6 

Cu -alcohol ""54 20.7 25.S 

C14 -acid methy1 ester o.s 14.5 12.4 

C14 -alcohol 20.s 6.5 8.5 

Cl.IS -acid methyl ester 0.3 7.2 6.8 

20 C1s -alcohol -10 2.S 3.7 

C1a -acid .methyl ester 0.4 9.4 9.7 

C1a -a.lcohol 12·.s 2.9 4.1 

Example 4 

25 Hydroqenation of palm ke;nel oil acid 

The feedstock used is non-esterif ied palm kernel oil acid 
having the following characteristics: 

Iodine number: 13.0 g I 2/100 q 
Acid number: 267 mg KOH/9 

30 An autoclave {volwne 1 liter) equipped with an oscillat­
ing magnetic stirrer is charged, while air is excluded, 
with 400 g of the previously described palm kernel oil 

S.3 ....... 
~ . 
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acid and 32 g of catalyst I. The vessel is then pres­
surized with hydrogen to a pressure of 18.MPa and heated 
while stirrinq ( 100 strokes per minute) to 300 ·c in 
9 0 minutes. Durinq heating, the pressure rises to 2 7 MPa.. 

5 By pressurizinq repeatedly with hydroqen, the pressure is 
kept constant at 27 MPa. After a reaction time of 100 
minutes, hydrogen is no 1onger taken up. The reaction is 
complete. The autoclave is depressurized and cooled down. 

Comparative Example 9 

10 Hydrogenation of pal.Jn kernel oil acid 

The same procedure is followed as in Example 4, except 
that 32 g of a commercially available coppe:c chromite 
catalyst are used which contains 35.5% by weight of Cu, 

32.6% by weight of Cr and 4.2% by weight of Ba {catalyst 
15 F). 

.,., 20 

25 

30 

The results of Example 4 and Comparative E~ample 9 are 
swnmarized in the following Table 3. 

Table 3 

... 

Example Comparative 
Example 

4 g 

Catalyst I F 

Temperature c ·c) 300 3_00 

Pressure (MPa) 27 27 
Reaction time (min) 100 100 

Characteristics of the 
reaction product 
Iodine number (g I 2/100 q) 0.12 l.9 

Acid number (mq KOH/g) 0.39 5.8 
Hydroxyl number (mg KOH/q) 273 209 

S.4 



Example 5 

HOECHST AG WERK RUHRC&-IEMIE FPR 

W"'RK RflHT\""~llT !;' ... ,.,,, .. !! • l u K\>ht:.~!1 i,.. ~ r 1t 

- 19 -

IJYdrogenation of a fatty acid nitrile 

NR.431 

The feedstock used is tallow fat acid nitrile having an 

5 iodine number of 55.3 q ! 2/100 q. 

An autoclave (volume l liter) equipped with an oscillat­
ing m_agnetic stirrer is charged, while excluding air, 

with 400 g of tallow fat acid nitrile and 10 g of cata­

lyst I. The reaction is carried out at 220°C and 1.5 MPa. 

10 After a reaction time of 240 minutes, hydroqen is no 
lonqer taken up. The reaction is complete. The autoclave 

is depressurized and cooled down. 

... 15 

'l'he reaction product contains 63.8% by weight of primary 
fatty amine, 34. 5% by weight of secondacy fatty amine and 

1.5% by weight of tertiary fatty amine. The residual 

iodine nwnber is 52.6 g I 2/100 q. 

s.s 

iii111Hn1r1i1mnr 
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* C L M S * 

A process for the preparation of alcohols or amines 

by reaction of esters, fatty acids or nitriles with 

hydroqen under pressure and elevated temperature in 

the presence of a copper-containinq catalyst, 

wherein the catalyst in the non-reduced state, per 

100 parts by weight of Cua~-- comprises 40 to 

130 parts by weight of ZnO, 2 to 50 parts by weight 

of Al201 and optionally 0.5 to 8 parts by weiqht of 

oxide of Mn, Mo, v, Zr and/or alkaline earth metal, 

has a BET total area of 80 to 175 m2 per gram of 

catalyst in the non-reduced state, 75 to 95% of the 

BET total area being f onned by pores having a radius 

rP ::i 15 run. 

The process as claimed in claim l, wherein the 

active copper metal surface area of the reduced 

catalyst is 30 to 125, in particular 35 to 100, 

preferably 40 to 85 m2 per qram of cu. 

The process as cJ.aimed in claim. l or 2, wherein the 

catalyst in the non-reduced state, per 100 parts by 

weight of CuO, comprises 45 to 100, in particular 45 
to 80 parts by weight of zno and 3 to 40, in parti­
cular 4 to 30, preferably 4 to 11 parts by weiq~t of 

Al20J. 

The process as claimed in one or more of claims 1 
to 3, wherein the catalyst has a BET total area of 

85 to 160, in particular 90 to 155 m2 per gram of 

catalyst in the non-reduced state. 

~he process as claimed in one or more of claims l 

to 4, wherein 80 to 92, in particular 84 to 90t of 

the BET total area are formed by pores having a 

radius rp :: 15 run. 

6. The procese as claimed in one or more of claims l 

to 5, wherein the catalyst, per 100 parts by weight 

S.6 
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of Cua, additionally comprises 2 to 80, in parti­
cular 4 to 60, preferably 5 to 35 parts by weight of 
a water-insolubie support, in particuiar Si02 such 
as kieselguhr or silica gel, and/or Al20 3 , preferably 

Al203. 

The process as claimed in one or more of claims 1 
to 6, wherein esters or fatty acids are reacted at 
from 200 to 350, in particular at from 220 to 330, 
preferably at from 230 to 320°C, and at from 15 to 
40, in particular at from 1e·to 35, preferably at 
from 20 to 32 MPa. 

The process as claimed in one or more of claims 1 
to 7, wherein esters of carboxylic acids, in parti­
cular of naturally occurring carboxylic acids, 
having from 8 to 30, in particular from 10 to 24, 
preferably from 12 to 22 carbon atoms, are reacted . 

9. The process as claimed in one or more of claims 1 
to 7, wherein fatty acids havinq from 8 to 30, in 
particular from. 10 to 24, preferably from 12 to 22 

20 carbon atoms, are reacted. 

10. ~he process as claill\ed in one or more of .claims l ., . 

to 6, wherein nitriles are reacted at from 160 to 
250, in particular at from 190 to 240, preferably 
at from 210 to 230°C, and at f.rom 0.5 to 10, in 

25 particular at from l. 0 to 5. 0, preferably at from 
1.2 to 3.0 MPa. 

30 

11. The process as claimed in one or more of claims l 
to 6 and 10, wherein nitriles having from 4 to 30, 
in particular from 8 to 24, preferably from 10 to 
22 carbon atoms, are reacted. 


