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Since the sulfate ion is a main impurity contained in highly pure salt products manufac-
tured through a dissolution purification process, controlling the sulfate-ion concentration
of the process solutions is important regarding salt production. Furthermore, in the
case of considering automation, the elimination of labor and optimization of the process,
it is necessary to research and develop an in-line quantitative determination method.
Thus, the authors carried out a study using an attenuated total-reflectance-IR (ATR-IR)
method for a determination using SO degenerate stretching. As a result, this method
could make an accurate determination of the sulfate ion of the process solutions possible
by using a sodium chloride-saturated solution as a standard solution without any effects of
the index of refraction and sample temperature. We therefore believe that it adapts a
simple determination and an in-line determination of the process solutions.

Keywords : attenuated total reflectance-IR; sulfate ion; SO degenerate stretching; salt-
manufacturing process; in-line determination.
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Fig. 3 Relation between the sulfate ion concentra-

tion and the absorbance at 1100 cm™* for low sulfate
ion concentration solutions
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Fig. 4 Effect of NaCl concentration on the
absorbance by sulfate ion at 1100 cm ™'
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Fig. 5 Effect of sample temperature on the
absorbance by sulfate ion at 1100cm ™’
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Fig. 6 Plots of determined value vs. analytical value
for high sulfate concentration process solutions
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Fig. 7 Plots of determined value vs. analytical
value for low sulfate concentration process solutions
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