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Introduction

Superoxide (O,) is a reactive free radical that
rapidly undergoes disproportionation to hydrogen
peroxide and oxygen. This property makes
preparation of superoxide standard for instrument
calibration difficult. McDowell et al. (1983) showed
photolysis of ketone and alcohol as a convenient
method to generate superoxide through triplet and
radical intermediates reacting with molecular
oxygen. This study expands on this past work and
investigates detailed mechanism of the reaction.

Laser Flash Photolysis

Laser flash photolysis was used to investigate the
decay of triplet and radical intermediates as they
react with oxygen. A Nd-YAG laser at 355 nm was
used as the excitation source. Benzophenone and
ethanol solution was used to generate benzophenone
triplet and benzoradicals as shown in the figure to
the right.
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0, Quenching?

k, = 2.6 x 10° /Ms
0, Saturated: 2.6 x 106 /s
Air:5.2x10°% /s
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2-propanol Reaction®
k3 =2.1x 108 /Ms
13.7M: 2.9 x 107/s
13.7M: 7.6 x 10° /s (EtOH) (pH 4.78)
8.0 x 108 /s (EtOH) (pH 13.1)

Literature values are in black
Experimental values are in red

o O, Reaction?

ks =2.3x10°/Ms
0, Saturated: 2.3 x 108 /s
0O, Saturated: 1.8 x 10° /s (pH 4.78)
0, Saturated: 3.0 x 10° /s (pH 13.1)
Degassed: 7.0 x 10% /s

KIEOH] 4 70(0, saturated) (13.7M EtOH)

K,[EtOH]+k; +Kk,[O,]

Continuous Photolysis
Acetone and ethanol solution was irradiated
with 256 nm mercury lamp, and the
absorbance of superoxide and hydrogen
peroxide is measure at 240 nm using UV/Vis
Spectrophotometer.
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This work confirms the mechanism of the
production of superoxide through
photolysis of ketone in the presence of
alcohol, and provides a portable source

of superoxide standard in micromolar
concentration.

JSuperoxide or HOOH[
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