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Background  
Acetaldehyde also known as ethanal is an organic chemical compound which occur naturally in coffee, 

bread, ripe fruit and is produced by plants. Acetaldehyde is one of the most important aldehydes 

which is produced on large in industries.  

 

The production of acetaldehyde involves the partial dehydrogenation of ethanol in an isothermal gas 

phase reactor: 

 
CH3CH2OH → CH3CHO + H2 

 

Other side reaction are involved which results in formation of undesirable products, acetic acid, 

butanol and ethyl acetate: 

  

2CH3CH2OH               CH3COOC2H5 + 2H2 

 

2CH3CH2OH               CH3 (CH2)3OH + H2O 

 

CH3CH2OH + H2O      CH3COOH + 2H2 

 

Description 
Fresh feed stream1 of 85 wt. % ethanol in water is mixed with recycle stream21 which is fed to 

isothermal gas phase reactor at 603K and 663276 Pa in which 60.8 % of ethanol is converted. The 

stream leaving the reactor is cool down to 342.59 K and 655692 Pa. then the stream enters vapour-

liquid separator(SEP-043) from which the top stream vapours containing 88.7 mole % hydrogen is sent 

to absorption column, where acetaldehyde is absorbed by stream10 containing pure water. The 

resulting vapour effluent is sent for further recovery of hydrogen. Stream_12 the liquid from 

absorption column (CSCOL-004) is combined with stream14, the liquid effluent from SEP-043, and 

enters as stream_15 to distillation_1 where acetaldehyde is purified to 99.9 wt. %, stream16. The 

bottom stream17 is sent to distillation_2 for the process of purification of ethanol. In distillation_2 

some water and ethyl acetate is removed as distillate, stream18. The bottom stream19 is sent to 

distillation_3 unit where ethanol is separated from butanol ethyl acetate and most of water, these 

impurities exit as bottom stream20 and the distillate containing 70.8 mole % ethanol is recycled back. 
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