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The potentiometric responses of ion-selective electrodes (ISEs) based on electrically charged
receptors and hydrogen-bonding neutral receptors were investigated experimentally and theoreti-
cally on the basis of the phase boundary potentials at liquid/liquid interfaces. Neutral deriva-
tives of nucleobases were synthesized and applied to ISEs for nucleotides. Nernstian slopes
obtained with these electrodes made it possible to interpret the potentiometric selectivities on the
basis of the phase boundary equilibria, giving design strategies for hydrogen-bonding receptors
that are suitable for ISE application. Two types of non-Nernstian responses, induced by charged
receptors, were explained by taking account of the distribution of two different ions at the phase
boundary. Apparently “twice-Nernstian” responses to dications, whose slopes are two-times larg-
er than Nernstian slopes for dications, were shown to be the only examples of super-Nernstian
responses that can be explained by the phase boundary equilibria. The anionic interference for
ISEs based on charged receptors and neutral receptors was shown to occur at similar anion con-
centrations if the charged and neutral receptors form complexes of equal stabilities and stoi-
chiometries. While the use of neutral receptors has been more common than that of charged
ones, these results show the high potentiality of charged receptor-based ISEs.

(Received February 2 1999)

Keywords liquid/liquid interface ; phase boundary potential; ion-selective electrode; hydrogen
bonding; apparently “twice-Nernstian” response ; anionic interference.

NI | -El ectronic Library Service



