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Abstract — In commercial production processes of methyl methacrylate, there is a methacryl aldehyde as an
intermediate or impurities. The existence of impurities is critical factor because of significant decrease of the conversion
rate and selectivity of the entire chemical reaction. This study found that an acid was the main cause of the decrease in
reactivity among various impurities because an acid rapidly lowers the activity of a catalyst and promotes a side reaction,
the hetero Diels-Alder reaction. Therefore, the pretreatment methods with the removal of acid were comparatively
evaluated by the selective hydrogenation reaction of the carbonyl group of the reactants. Based on several experimental
conditions, we believe that proposed effective pretreatment improves productivity with appropriate economical process.
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Pretreatment
(Removal of acids

Poly (4- Vlnylpyndlne) methacryl aldehyde is
mixed in a ratio of 1: 6 wt%.

in the methacryl

aldehyde)

Filter the mixture with sonication for 20 minutes.

l

to the reactor, it is fastened.

!

Selective

After hydrogen is |nJected into the reactor,
purge process is performed 5 times.

hydrogenation

!

reaction

The reactant is stirred at 500 rpm and 130°C.

!
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/ \ [After adding raw materials, catalysts and solvents }
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It is cooled for 30 minutes after hydrogenation at
a pressure of 60 bar for 1 hour.

Fig. 1. Reaction process procedure.
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Table 1. Reaction results from different methacryl aldehydes
Type Yield (%) Come r(ii,o)n - bselecmy (%)C -
Methacryl Reagent 94.3 99.8 94.5 1.6 3.0 0.9
aldehyde Intermediate* 534 73.5 72.7 5.4 4.1 17.8

Reaction temp.: 130 C; Reaction time: 1 h; H, pressure: 60 bar; Catalyst: Ru-MACHO-BH 0.5 wt% for reactant.; Solvent: butyl glycol ether
a: methallyl alcohol; b: 2-methylpropanal; c: isobutyl alcohol; d: oligomers
*: it indicates intermediate obtained from MAA commercial chemical process.

Table 2. Reaction results of several experimental conditions

Variable Yield ConYersion Selectivity (%)
(%) Ratio (%) a b c d
Alcohol increase (10 times) 53.4 73.4 72.7 5.0 43 18.0
Acid increase (1%) 23.0 47.1 489 8.1 12 41.8
water increase (1%) 524 73.6 71.2 6.6 29 19.2
Aldehyde removal (3%) 553 74.9 73.9 49 4.1 172

Reaction temp.: 130 C; Reaction time: 1 h; H, pressure: 60 bar; Catalyst: Ru-MACHO-BH 0.5 wt% for reactant.; Solvent: butyl glycol ether
a: methallyl alcohol; b: 2-methylpropanal; c: isobutyl alcohol; d: oligomers
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Table 3. Consecutive results of pretreatment of methacryl aldehyde

Materials Poly(4-Vinylpiridine) . .
Alumina ITon exchange resin
Type Powder Bead
I 93 88 87 89
Yield (%) o 87 80 72 75

Reaction temp.: 130 C; Reaction time: 1 h; H, pressure: 60 bar; Catalyst: Ru-MACHO-BH 0.5 wt% for reactant.; Solvent: butyl glycol ether
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Fig. 3. GC spectra of the reaction (a) without and (b) with the pretreatment of intermediate.
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Table 4. Experimental results by different methacryl aldehydes

Ao

- R

A

. Conversion Ratio Selectivity (%)
Type Yield (%) %) " b S d
Reagent 94.3 99.8 94.5 1.6 3 0.9
s 92.1 100 92.1 1.2 4.1 2.6
Intermediate*® ond 93.1 98.9 94.1 1.2 32 1.5
31 93.1 100 93.1 1.5 32 22

Reaction temp.: 130 C; Reaction time: 1 h; H, pressure: 60 bar; Catalyst: Ru-MACHO-BH 0.5 wt% for reactant.; Solvent: butyl glycol ether

a: methallyl alcohol; b: 2-methylpropanal; c: isobutyl alcohol; d: oligomers
* Reproducibility reactions from Intermediate methacryl aldehydes
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Fig. 4. P-NMR spectra of each reaction collected from 4 different reagents.
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