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Claims 

1. Process for preparing alcohols by hydrogenation of aldehydes, in which a feed mixture 

comprising at least one aldehyde and at least one accompanying component is contacted 

	

5 	 with a heterogeneous catalyst in the presence of hydrogen, giving a product mixture 

comprising at least the alcohol corresponding to the hydrogenated aldehyde, and at least one 

by-product, wherein the catalyst comprises a support material and copper applied thereto, 

wherein 

the support material is silicon dioxide; 

	

10 	 and the catalyst in activated form has the following composition that adds up to 100% by 

weight: 

silicon dioxide: 	from 86% by weight to 90% by weight; 

copper 	 from 10% by weight to 14% by weight; 

nickel: 	 from 0 ppm by weight to 50 ppm by weight; 

	

15 	 chromium: 	 from 0 ppm by weight to 50 ppm by weight; 

aluminium oxide: 	from 0 ppm by weight to 1000 ppm by weight; 

other substances: 	from 0 ppm by weight to 1% by weight 

and wherein the feed mixture originates from a hydroformylation and as such comprises a 

plurality of aldehydes with the same number n of carbon atoms, and corresponding alcohols 

	

20 	 and high boilers, where n is a natural number between three and eighteen. 

2. Process according to Claim 1, wherein the catalyst in activated form has the following 

composition adding up to 100% by weight: 

silicon dioxide: 	from 87% by weight to 89% by weight; 

copper: 	 from 11% by weight to 13% by weight; 

	

25 	 nickel: 	 from 0 ppm by weight to 50 ppm by weight; 
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chromium: 	 from 0 ppm by weight to 50 ppm by weight; 

ruthenium: 	 from 0 ppm by weight to 50 ppm by weight; 

palladium: 	 from 0 ppm by weight to 50 ppm by weight; 

platinum: 	 from 0 ppm by weight to 50 ppm by weight; 

	

5 
	

aluminium oxide: 	from 0 ppm by weight to 100 ppm by weight; 

water: 	 from 0 ppm by weight to 100 ppm by weight; 

carbonates: 	 from 0 ppm by weight to 100 ppm by weight; 

hydroxides: 	 from 0 ppm by weight to 100 ppm by weight; 

other substances: 	from 0 ppm by weight to 0.5% by weight. 

	

10 	3. 	Process according to Claim 1 or Claim 2, wherein the specific pore volume of the support 

material is between 0.8 cm3/g and 1.2 cm3/g, determined by the cyclohexane immersion 

method, and in that the specific surface area of the support material (BET surface area) is 

between 130 m2/g and 170 m2/g, determined by ISO method 9277. 

4. Process according to Claim 1 or according to either of Claims 2 and 3, wherein it is conducted 

	

15 	 at a pressure between 15*105  Pa and 25*105  Pa and at a temperature between 140°C and 

180°C, the pressure and temperature being chosen such that feed mixture and product 

mixture are in a liquid phase. 

5. Process according to Claim 4, wherein the hydrogen is present in a superstoichiometric 

amount, the concentration of the hydrogen being chosen such that at least some of the 

	

20 	 hydrogen is dissolved in the liquid phase. 
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6. 	Process according to Claim 1, wherein the feed mixture has the following composition that 

adds up to 100% by weight: 

total fraction of the aldehydes having nine carbon atoms: 	25% by weight to 75% by 

	

5 	weight; 

total fraction of the alcohols having nine carbon atoms: 10% by weight to 55% by weight; 

total fraction of acetals: 
	

0.5% by weight to 5.5% by weight; 

total fraction of further hydrocarbons: 
	

0% by weight to 40% by weight; 

water: 
	

0% by weight to 3% by 

	

10 	weight. 

7. 	Process according to Claim 1, wherein the feed mixture has the following composition that 

adds up to 100% by weight: 

total fraction of the aldehydes having nine carbon atoms: 	15% by weight to 65% by 

weight; 

	

15 	 total fraction of the alcohols having nine carbon atoms: 20% by weight to 65% by weight; 

total fraction of acetals: 	 0.5% by weight to 5.5% by weight; 

total fraction of further hydrocarbons: 	 0% by weight to 40% by weight; 

water: 	 0% by weight to 1% by 

weight. 

	

20 	8. 	Process for preparing a catalyst, comprising the following steps: 

a) providing a support material containing at least 99% by weight of silicon dioxide; 

b) providing copper(II) hydroxide carbonate, ammonium hydrogencarbonate and/or 

ammonium carbonate, ammonia and water; 

c) preparing a solution from copper(II) hydroxide carbonate, ammonium 

	

25 	 hydrogencarbonate and/or ammonium carbonate, ammonia and water, in such a way 
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that the copper content of the solution is between 10% by weight and 15% by weight, 

where the proportion of chromium in the solution is between 0 ppm by weight and 

50 ppm by weight, and where the proportion of nickel in the solution is between 0 

ppm by weight and 50 ppm by weight; 

	

5 
	

d) 	impregnating the support material with the solution; 

e) drying the impregnated support material at temperatures between 50°C and 150°C; 

f) calcining the dried, impregnated support material at temperatures between 300°C 

and 600°C to obtain a precursor; 

g) activating the precursor by reduction with hydrogen to obtain the active catalyst, 

	

10 	 wherein the impregnation and at least part of the drying is effected in a drum, in such a way 

that the support material is introduced into the drum for impregnation, that the drum is 

rotated, that the solution is sprayed into the drum, and that, during the drying phase, an air 

stream at a temperature between 50°C and 100°C is passed through the drum. 

9. Process according to Claim 8, wherein the copper content of the solution is between 10.5% 

	

15 	 by weight and 11.5% by weight. 

10. Process according to any of Claims 8 to 9, wherein the support material provided comprises 

cylindrical extrudates having a diameter between 1 mm and 2 mm. 

11. Process according to any of Claims 8 to 10, wherein the precursor has the following 

composition that adds up to 100% by weight: 

	

20 	 silicon dioxide: 	from 84% by weight to 86% by weight; 

copper oxide: 	from 14% by weight to 16% by weight; 

nickel: 	 from 0 ppm by weight to 50 ppm by weight; 

chromium: 	 from 0 ppm by weight to 50 ppm by weight; 

aluminium oxide: 	from 0 ppm by weight to 1000 ppm by weight; 

	

25 	 other substances: 	from 0 ppm by weight to 1% by weight. 
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12. 	Process for hydrogenation of aldehydes, comprising the following steps: 

a) 	providing a support material containing at least 99% by weight of silicon dioxide; 

b) providing copper(II) hydroxide carbonate, ammonium hydrogencarbonate and/or 

ammonium carbonate, ammonia and water; 

	

5 	 c) 	preparing a solution from copper(II) hydroxide carbonate, ammonium 

hydrogencarbonate and/or ammonium carbonate, ammonia and water, in such a way 

that the solution has a copper content between 10% by weight and 15% by weight, 

where the proportion of chromium in the solution is between 0 ppm by weight and 

50 ppm by weight, and where the proportion of nickel in the solution is between 0 

	

10 	 ppm by weight and 50 ppm by weight; 

d) impregnating the support material with the solution; 

e) drying the impregnated support material at temperatures between 50°C and 150°C; 

f) calcining the dried impregnated support material at temperatures between 300°C 

and 600°C to obtain a precursor, 

	

15 	 g) 	transferring the precursor to a reactor; 

h) 	activating the precursor in the reactor by reduction with hydrogen to obtain the 

active catalyst, 

() 	contacting the active catalyst in the reactor with a feed mixture comprising at least 

one aldehyde and at least one accompanying component in the presence of hydrogen 

	

20 	 wherein the impregnation and at least part of the drying is effected in a drum, in such a way 

that the support material is introduced into the drum for impregnation, that the drum is 

rotated, that the solution is sprayed into the drum, and that, during the drying phase, an air 

stream at a temperature between 50°C and 100°C is passed through the drum and wherein 

the feed mixture originates from a hydroformylation and as such comprises a plurality of 

	

25 	 aldehydes with the same number n of carbon atoms, and corresponding alcohols and high 

boilers, where n is a natural number between three and eighteen. 


