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® Analytical applications of acidic
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of evidence for the emitting species, the influence of additives such as polyphosphates, formaldehyde,
sulfite, thiosulfate, lanthanide complexes and nanoparticles, the development of a generalized reaction
mechanism, and the use of this chemistry in pharmaceutical, clinical, forensic, food science, agricultural
and environmental applications.
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1. Introduction

Although the use of potassium permanganate in chemilumines-
cence reactions in acidic aqueous solution can be traced back to
the early twentieth century investigations of Harvey [1] and Grin-
berg [2], the reagent was not exploited for analysis until Stauff and
Jaeschke’s determination of sulfur dioxide in 1975 [3]. These and
other researchers continued to explore the detection of inorganic
species, but the predominant use of acidic potassium perman-
ganate as a chemiluminescence reagent has become the detection
of organic compounds, beginning with the determination of mor-
phine by Townshend’s group in the mid-1980s [4-7].

In 2001, researchers from our laboratory prepared a review of
acidic potassium permanganate as a chemiluminescence reagent,
including its historical origins and a chronological account of
analytical applications [8]. In 2007 we re-examined this area
of research in another comprehensive review [9], with specific
foci on reaction conditions, influence of enhancers, relationship
between analyte structure and chemiluminescence intensity, and
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the determination of pharmaceuticals, biomolecules, antioxidants,
illicit drugs, pesticides and pollutants. In both reviews, we evalu-
ated the often-conflicting proposals for the nature of the emitting
species in light of contemporary evidence [8,9]. Since our last
major review of this area, there have been over 170 new publica-
tions concerning the use of permanganate as a chemiluminescence
reagent, which have expanded the scope of the reagent and pro-
vided new insight into the reaction mechanisms and emitting
species. We now present a comprehensive account of both the
fundamental understanding and analytical applications of acidic
potassium permanganate chemiluminescence published from mid-
2007 up until early 2013, in journals indexed in the American
Chemical Society’s Chemical Abstracts (accessed through SciFinder
Scholar). This includes a significant number of Chinese language
articles, which for completeness we have included in Tables 1-3.
In our discussion, however, we have predominantly focussed
on papers appearing in English language journals for reasons
of correct interpretation of results. We have omitted discussion
of chemiluminescent reactions with permanganate in alkaline
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