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Development of a hydroxyl radical generation device with a high power
ultraviolet light emitting diode (UV-LED) and application for investigation of
the photochemical fates of pollutants
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In this study, we propose a simple, efficient and selective hydroxyl radical

generation system based on the photolysis of nitrite with a high-power ultraviolet light emitting
diode (UV-LED). The system was used to determine the reaction rate constants between hydroxyl
radicals and chemicals based on the competition method. The reaction rate constants between hydroxyl

radicals and some organic pollutants, such as pesticide, herbicide and pharmaceuticals, were
determined. They are widely utilized in whole of the world and can be frequently detected in a
variety of aquatic environments. The direct photochemical degradation rates were also determined. We
evaluateed the photochemical fates of the pollutants using the hydroxyl radical reaction rate
constant and the direct photodegradation rate.
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Substance —
In Milli-Q water In phosphate butter (pH)** NDRL/NIST
Potassium thiocyanate 10.2+1.4 (n=3) 10.3£0.5 (pH=6.8) (n=4) 9.6-13
Thiourea 75 (n=1) 3.9-98
Cysteine 75, 6.4 (n=2) 6.9, 4.9 (pH=6.9) (n=2) 19- 47
Thymine 4.9+0.6 (n=3) 5.3+0.4 (pH=7.0) (n=4) 46-87
Sodium formate 3.0 (pH=5.9) (n=1) 21-51
Acetophenone 37 (n=1) 33 (pH=6.8) (n=1) 54-6.5
Glucose 20,18 (n=2) 16,18 (pH=6.9) (n=2) 1.0-23
Ethanol 2.120.4 (n=4) 1.4+0.1 (pH=6.5) (n=4) 16-28
2-Propanol 2.0+0.2 (n=3) 1.8+0.3 (pH=6.9) (n=5) 16-23
Glycerine 1.5+0.4 (n=3) 15-21
Ethylene glycol 15,14 (n=2) 14-24
Nicotinamide 0.32, 0.30 (n=2) 14-15
Methanol 1.0+0.1 0.63+0.06 (pH=7.0) (n=3) 0.78-1.2
Acetone 0.12+0.01 (n=4) 0.086+0.001 (pH=6.8) (n=3) 0.083-0.14
Sodium acetate 0.073, 0.070 (n=2) 0.078,0.075 (pH=7.1) (n=2) 0.074-0.1
Alanine 0.070+0.009 (n=3) 0.047 (pH=6.5) (n=1) 0.065 - 0.43
Acetonitrile 0.0095+0.0004 (n=3) 0.022
Nal 11, 10 (n=2) 10-12 (1"
KBr 18,16 (n=2) 11 (Br)
KC 0.0001 (n=1) 3.0-4.3(Cl)
NaCl 0.0002 (n=1) 3.0-4.3(Cl)
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