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particularly, to a process for detecting various types of metal ions with a high sensitivity and selectivity. 2. Description of the Prior Art Metal ions such as calcium ions, magnesium ions, sodium ions, potassium ions, copper ions, iron ions, zinc ions, nickel ions, manganese ions, cobalt ions and the like play an important role in living organisms. Some of them are essential elements for our existence, while others serve as building blocks for enzymes or hormones.
In addition, various metal ions are also used for the catalysis of chemical reactions in industrial processes. Therefore, the accurate determination of the concentration of metal ions is extremely important for both clinical diagnosis and environmental monitoring. Many analytical techniques have been reported for the quantitative determination of metal ions, including atomic absorption spectroscopy (AAS), inductively coupled plasma (ICP) spectrometry, mass

spectrometry (MS) and colorimetry. Among these methods, colorimetry has a wide variety of applications, including the determination of the concentration of ions in seawater (R. R. Adams et al., Appl. Environ. Microbiol. 46, 1624–1627 (1985)), the analysis of biological materials (S. M. Booth et al., Can. J. Microbiol. 41, 175–180 (1995)), and in food safety testing (M. B. Marks et al., J. AOAC Int. 85, 953–958 (2002)). Colorimetry is based on the fact that
the intensity of the color generated from a dye is proportional to the concentration of ions. Therefore, it can be used to detect ions such as Ca2+ and Mg2+, which can exist as a metal complex. In the past decades, various colorimetric sensing systems have been developed for the detection of metal ions. For instance, sensing systems based on the use of bis-ind
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