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Development of an inexpensive fluoride ion sensor using complexes that can be
used in field work
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Ruthenium(I1) complexes with four reaction sites with F- were synthesized
and their crystal structures, reactions with F- in solution, and structures of the reaction products
with F- were investigated. The complexes reacted with F- at a maximum ratio of 1:3 and showed a
clearly visible color.

In order to reduce the cost of raw materials, we synthesized the corresponding complexes with
cobalt(l1l), which reacted visibly with F-, but it was difficult to improve the yield to more than
55%. Therefore, the target was changed to a cobalt(ll) complex, which was easy to synthesize (80%
yield) and reacted with F- to produce a product with very low solubility. Furthermore, the product
was found to be a tetranuclear complex with a Co4-F4 cubane skeleton (85% yield).
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Fig. 1. Structure of three kinds of ruthenium complexes with Hdpa or Hopia.
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