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The development of new photocatalytic systems requires the screening of large 

parameter spaces to identify suited reaction conditions. This can be time consuming 

and coupled to an extensive experimental effort. Aiming at the utilization of sunlight 

to drive reactions, the intermittency of solar light intensity depicts a particular 

challenge. Therefore, operation under unsteady irradiation is relevant for technical 

application. Taking the photosensitized water oxidation catalysis (WOC) as an 

example, pulsed irradiation was realized hydrodynamically. Resulting in higher 

turnover numbers and frequencies under pulsed operation.[1] This could be traced to 

the deactivation of the used photosensitizer (PS) due to local accumulation of reactive 

species. To counteract deactivation, reaction and pulse operation conditions were 

varied systematically. Therefore, the mean photon flux, pulse length and duty cycle, 

were studied using the discussed WOC system. For comparability reasons the 

experiments were performed both under pulsed (PI) and unpulsed (UPI) irradiation. 

The relative final turnover numbers (TONfinal,rel) and photonic efficiencies (𝜉final,rel) 

were calculated as the fraction of the absolute TON of the PI and UPI setup.  The 

results confirm a strong influence of pulsed operation, both in terms of TONfinal,rel 

and 𝜉final,rel. For specific operation conditions (𝑞̅𝑝𝑢𝑙𝑠𝑒𝑑  = 0.5 µmol/s, 𝑡pulse = 25 ms, 

𝐷𝐶  = 25 %) the TONfinal,rel  reaches the same value for pulsed as for unpulsed 

operation, using just 25 % of the photons. Therefore, intermittent irradiation must 

not only be considered with respect to solar light utilization but depicts a powerful 

reaction engineering tool to leverage the reaction performance. To screen the the 

extended parameter space, targeted pulse condition variation will be coupled to 

automated data set generation and bayesian optimization to identify optimal 

operation conditions.[2] 
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