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The determination of the band gap energy of semiconductors is important for the understanding
of the production of the electron/hole pairs under the light irradiation, which, in the case of
photocatalytic materials, are related to their properties and efficiency. The photoexcited
electrons and holes are good reductant and powerful oxidant species, respectively. As
consequence the free radicals formed can to degrade, after a sequence of redox reactions,
various pollutants present in water or air. Diffuse Reflectance Spectroscopy (DRS) is a
technique frequently employed to study the optical properties of solids. In this context, the
Kubelka-Munk model (K-M model) [1] has been extensively applied to investigate the light
scattered diffusely from the surface of semiconductor materials in the form of powders
including composite materials. However, in some papers published recently, including some
in prestigious journals in the field of Materials Science, it is possible to perceive some
inconsistency when the subject matter is the K-M model. Specifically, these problems consist
in interpreting the Kubelka-Munk function, F(R), as the absorption coefficient [2,3], assigning
an arbitrary unit for the dimensionless F(R) [4—6] or even confuse the K-M function with the
equation that frequently is used to estimate the band gap energy [7-9]. These oversimplified or
even incorrect interpretations may confuse the readers concerning the applicability and validity
of the K-M model. Therefore, the main objective of this work is to explain all the necessary
steps to obtain and interpret F(R), as well as to apply it for the determination of the band gap
from DRS data of a polycrystalline powder of the wide-gap semiconductor TiOz. Thus, with
this work it is expected to help researchers who are starting their studies involving the
determination of the band gap from DRS data and to clarify the procedure to those who could
be confused due to the various drawbacks previously identified.
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