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The aim of this work is to optimize the photooxygenation reaction of methionine (Met) into 

methionine sulfoxide (MetO) using microreactors. This requires the photosensitization of a dye for 

the production of singlet oxygen (1O2). The photosensitizer chosen was Rose Bengal (RB) coupled to 

silica nanoparticles (SiO2 NPs). Different ways of using these NPs have been tested. They have been 

trapped in a TiO2 matrix and coated on a glass slide of a mesoreactor, but have also been injected as 

a slurry in the microreactor. The first option did not work well due to the constant light exposition of 

the photosensitizer which can be rapidly degraded. Different silica particles have been synthetized 

and characterized: dense, mesoporous and microporous. The mesoporous particles have shown the 

most promising results because of their large surface area and sufficient pore volume. Two different 

coupling agents, EDC and HATU, have been tested, leading to slightly different final particles. EDC 

showed slightly better performances regarding conversion, but particles coupled by HATU turned out 

to be much more stable. Kinetic constants could be determined thanks to the plug flow reactor 

model. Finally, different parameters were tested in the microreactor, and the resulting conclusions 

indicated that a low liquid flowrate, working at high pressure, and low concentrations of RB, were 

founded as optimal conditions 
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