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Claims 

 

1. A process for preparation of at least one of methacrylic acid and a methacrylic acid 

ester, comprising process steps: 

 a1) gas phase oxidation of a C4 compound to obtain a reaction phase comprising 5 

methacrylic acid; 

 a2) quenching of the reaction phase to obtain a crude aqueous phase comprising 

methacrylic acid; 

 a3) separation of at least a part of the methacrylic acid from the aqueous phase 

comprising methacrylic acid to obtain at least one crude methacrylic acid-10 

comprising phase; 

 a4) separation and optionally purification of at least a part of the methacrylic acid 

from the crude methacrylic acid-comprising phase obtained in process step a3) 

by means of a thermal separation process; 

 a5) optionally, esterification of at least a part of the methacrylic acid obtained in 15 

step a4) with an alcohol; 

 characterized in that the C4 compound oxidised in step a1) originates from a mixture 

of at least two different methacrolein comprising feed streams and this mixture 

comprises 

1 to 99 percent by weight of a first methacrolein comprising feed stream obtained by the 20 

heterogeneously catalysed gas phase oxidation of isobutylene or tert-butyl alcohol or 

isobutylaldehyde or a mixture of two or more thereof, and 

99 to 1 percent by weight of a second methacrolein comprising feed stream obtained by 

the reaction of propionaldehyde with a C1 extending agent. 

 25 

2.  The process according to claim 1, wherein the mixture comprises 5 to 95 percent by 

weight of the first methacrolein and 95 to 5 percent by weight of the second methacrolein. 

 

3.  The process according to claim 1, wherein the mixture comprises 20 to 80 percent by 

weight of the first methacrolein and 80 to 20 percent by weight of the second 30 

methacrolein. 
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4.   The process according to claim 1 to 3, wherein step a3) comprises extraction of at 

least a part of the methacrylic acid from the crude aqueous phase comprising 

methacrylic acid into an organic solvent to obtain a crude organic phase comprising 5 

methacrylic acid and a first aqueous phase, wherein the first aqueous phase 

comprises components 

  i. at least 65 wt.%, preferably in the range of from 65 wt.% to 99.9 wt.%, more 

preferably in the range of from 70 wt.% to 99.8 wt.% water, yet more 

preferably in the range of from 75 wt.% to 99 wt.%, more preferably in the 10 

range of from 76 wt.% to 98.5 wt.%, more preferably in the range of from 

77 wt.% to 98 wt.%, even more preferably in the range of from 78 wt.% to 

97.5 wt.%, even more preferably in the range of from 79 wt.% to 95 wt.%, yet 

more preferably in the range of from 80 wt.% to 90 wt.% water, based on the 

total weight of the first aqueous phase, and 15 

  ii. not more than 35 wt.%, preferably in the range of from 0.1 wt.% to 35 wt.%, 

preferably in the range of from 0.2 wt.% to 30 wt.%, more preferably in the 

range of from 1 wt.% to 25 wt.%, yet more preferably in the range of from 

1.5 wt.% to 24 wt.%, more preferably in the range of from 2 wt.% to 23 wt.%, 

even more preferably in the range of from 2.5 wt.% to 22 wt.%, even more 20 

preferably in the range of from 5 wt.% to 21 wt.%, yet more preferably in the 

range of from 10 wt.% to 20 wt.% of at least one organic compound, based 

on the total weight of the first aqueous phase,  

  wherein the sum of the weight amounts of i. and ii. is 100 wt.% 

 25 

5.  The process according to claims 1 to 4, wherein the C4 compound of the first 

methacrolein comprising feed stream is obtained by the heterogeneously catalysed gas 

phase oxidation of isobutylene, derived from splitting of methyl tert-butyl ether (MTBE) 

or ethyl tert-butyl ether (ETBE). 

 30 
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6.  The process according to claims 1 to 5, wherein the methacrolein of the second 

methacrolein comprising feed stream is obtained by the reaction of propionaldehyde 

with formaldehyde. 

 

7.  The process according to claim 6, wherein the methacrolein of the second methacrolein 5 

comprising feed stream is obtained by the reaction of propionaldehyde with 

formaldehyde in the presence of a secondary amine and/or an acid. 

 

8. The process according to claims 6 or 7, wherein the formaldehyde is obtained by the 

oxidation of methanol in the presence of a molybdenum oxide or silver or silver oxide 10 

catalyst. 

 

9. The process according to any one of the preceding claims, wherein the 

propionaldehyde is obtained from ethylene and synthesis gas in the presence of a 

rhodium and phosphorus containing catalyst. 15 

 

10. The process according to any one of the preceding claims, characterised in that the 

quench liquid in process step a2) is water or at least a portion of the condensate 

formed in the quenching step itself 

 20 

11. The process according to any one of the preceding claims, characterised in that in 

process step a4) the methacrylic acid is purified by means of rectification, wherein the 

pure methacrylic acid is removed in a side outlet from the column used for the 

rectification.  

 25 

12. The process according to claim 11, characterised in that the rectification in process 

step a4) is carried out at a bottom pressure in a range from 1 to 100 mbar. 

 

13. The process according to claims 11 or 12, characterised in that the rectification in 

process step a4) is carried out at a bottom temperature in a range from 40 to 200 °C. 30 
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14.  The process according to one of the preceding claims with the additional steps: 

 b) separation of at least a part of the water comprised in the first aqueous phase 

obtained in step a3) from at least a part of at least one component ii. to obtain a 

second aqueous phase and an organic phase, wherein the organic phase 

comprises at least one component ii., and wherein the second aqueous phase 5 

is depleted in at least one component ii. compared to the first aqueous phase; 

 c) optionally, separation of at least a part of at least one organic compound from 

the second aqueous phase obtained in process step b) to obtain a third 

aqueous phase; 

 d) optionally, separation of at least a part of at least one component ii from the 10 

organic phase obtained in process step b) 

 

15. A device for production of at least one of methacrylic acid and a methacrylic acid ester, 

comprising at least the following components in fluid-conducting communication with 

each other: 15 

• a gas phase oxidation unit (A1), comprising a methacrolein providing unit, 

wherein the methacrolein is obtained by the heterogeneously catalysed gas 

phase oxidation of a C4-source 

• A methacrolein providing unit (F3), wherein the methacrolein is obtained by the 

reaction of propionaldehyde with a C1 extending agent, which feeds in the gas 20 

phase oxidation unit (A1) 

• a quench unit (A2), 

• a first extraction unit (A3), 

• a first separation unit (A4), 

• optionally, a first esterification unit (A4), 25 

• a second separation unit (B), 

• optionally, a third separation unit (C), 

• optionally, a fourth separation unit (D), 
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 wherein the first separation unit is a thermal separation unit comprising at least one 

bottom outlet in the lower third thereof, the at least one bottom outlet being in fluid-

conducting communication with at least one inlet of the second separation unit (B) 

and wherein the methacrolein to be oxidized in the gas phase oxidation unit (A1) is a 

combined stream of methacrolein obtained from at least two different reactions with at 5 

least two different starting materials, whereby a first methacrolein was obtained by the 

heterogeneously catalysed gas phase oxidation of isobutylene or tert-butyl alcohol or 

isobutylaldehyde or a mixture of two or more thereof, and a second methacrolein was 

obtained by the reaction of propionaldehyde with a C1 extending agent. 

 10 

16. A device according to claim 15, wherein the methacrolein of the first methacrolein 

providing unit (A1) is obtained by the heterogeneously catalysed gas phase oxidation 

of isobutylene or tert-butyl alcohol or isobutylaldehyde or a mixture of two or more 

thereof and/or the methacrolein of the second methacrolein providing unit (F3) is 

obtained by the reaction of propionaldehyde with formaldehyde. 15 

 

17. A device according to claims 15 or 16, wherein the methacrolein providing unit (F3) 

feeds in the second stage of a two stage gas phase oxidation unit (A1). 
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