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Terahertz characterization of magnesium sulfate hydrate
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Abstract: Terahertz time—domain spectroscopy is used as a new spectroscopic detection tool for the
characterization of a wide range of substances including hydrates. Metal sulphates have a variety of
different hydrates that exhibit different absorption properties in the terahertz band, and the different
hydrates of transition metal sulphates can be effectively characterized by using terahertz spectroscopy. In
this paper, magnesium sulphate and its hydrates were characterized by using a terahertz time—domain
spectroscopy system. Different magnesium sulphate pyrolysis products were obtained by constant
temperature drying of magnesium sulphate heptahydrate and their terahertz absorption spectra were
investigated, which shows that different hydrates exhibit significantly different terahertz absorption
properties. The research provides a simple, fast and effective means of characterization for the detection of
magnesium sulphate and its hydrates, as well as an important reference for a variety of applications of
magnesium sulphate.
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Fig.1 Preparation process of ZnSO, hydrate samples: (a) and (e) original granular sample; (b) and (f) grind to a very fine powder; (c) and (g) powder
compression treatment; (d) and (h) heating and water removal
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Fig.2 Physical photo of all-fiber THz-TDS, and THz wave radiation path diagram
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