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Research progress on the detection of photo-generated free radicals in

the environment
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Abstract  Photo-generated free radicals in the environment play a vital role in pollutant migration, transformation,
degradation and removal. However, there is a challenge to characterize the transient species and monitor the concentrations
of photo-generated free radicals due to their extremely low concentration and short life. The types of typical free radicals
generated in environmental photochemical processes and their environmental effects were summarized. The free radical
detection methods, including electron spin/paramagnetic resonance, laser flash photolysis, quenching method, chemical
probe-high performance liquid chromatography, ultraviolet and visible spectrophotometry, and fluorescence spectrometry,

were evaluated. Some suggestions and perspectives for future studies on the analysis of free radicals were proposed.
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Tab. 1 Oxidative capabilities and photochemical generation of free

radicals in environment
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Tab. 2  Comparison of advantages and disadvantages of methods for determination of free radicals
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Fig. 1 DMPO reacts with a hydroxyl radical to form a nitroxide

free radical
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Fig. 2 ESR spectra of DMPO-OH adductsof typical free radicals!™!*!
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Tab.3  Application of ESR methods to identify free radicals in various methods for pollutants dcgradationm
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Fig. 3 The schematic diagram of a laser flash photolysis syslemm:
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Fig. 4 Transient absorption spectra following 266 nm laser flash

photolysis of K,S,0 [23]
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Tab. 4 Characteristic wavelength and molar absorption of radicals
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Tab.5 The common quenching agents and their target free radicals
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