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Despite the recent boom of photo-induced reactions in synthetic chemistry, quantum yields can
scarcely be found in the literature. This is likely due to the complicated handling of available
chemical actinometers, expensive equipment and the laborious evaluation of the resulting
quantum vyields. In this study we investigated the scope of a setup using cost effective low-
power LEDs as light sources and UV-VIS spectroscopy as the detection method of choice. The
setup was tested using two different chemical actinometers: The light-induced conversion of o-
nitrobenzaldehyde to o-nitrosobenzoic acid™ and the photo-induced E-Z-isomerization of
azobenzene.[2 Empirical functions were fitted to the obtained absorbance traces and
differentiated at time point zero, and the amount of absorbed light was computed, and empirical
functions were fitted to the obtained absorbance traces and differentiated at time point zero.
With this method quantum yields can be measured with errors in the range of 10%. Furthermore
we recommend suitable LEDs for actinometric measurements and present a simple way to
include the effect of polychromatic light sources in the analysis.
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Figure 1. a) Conversion of o-nitrobenzaldehyde to o-nitrosobenzoic
acid under UV-light. b) Absorbance trace (233 nm, Amax of 0-
nitrobenzaldehyde) obtained by in-situ irradiation with an UV-LED
(black dots) and exponential fit to the absorbance data (red). c)
Slope at time point zero used for the computations of light intensity
or quantum yields.
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