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Abstract

Fabrication of PVC membrane electrodes incorporating selective neutral
carriers for Cd2+ was reported. The ionophores were designed to have different
topologies, donor atoms and lipophilicity by attaching tripodal amine (TPA) units to the
lipophilic anthracene (ionophore L1) and p-tert-butylcalix[4]arene (ionophores L2, L3
and L4). The synthesized ionophores were incorporated to the plasticized PVC
membranes to prepare Cd(ll) ion selective electrodes (ISEs). The membrane
electrodes were optimized by changing types and amounts of ionic sites and
plasticizers. The selectivity of the membranes fabricated from the synthesized
ionophores was evaluated, the relationship between structures of ionophores and
membrane characteristics were explored. The ionophore L4 which composed of two
opposites TPA units on the calix[4]arene compartment showed the best selectivity
toward Cd2+. The Cd-ISE fabricated from ionophore L4 exhibited good properties with a
Nernstian response of 29.4 + 0.6 mV dec:ade'1 of activity for Cd2+ ions and a working
concentration range of 1.6 x 10_6—1.0 x 10'2 M. The sensor has a fast response time of
10 s and can be used for at least 1 week without any divergence in potential. The
electrode can be used in the pH range of 6.0-9.0. The proposed electrodes using
ionophores L3 and L4 were employed as a probe for determining Cd2+ from the
oxidation of CdS QDs solution and the real treatment waste water sample with

excellent results.



Mono- and dinuclear Cu(ll) complexes of p-tert-butylcalix[4]arene (CulL2 and
Cu,L4, respectively) were synthesized, and their anion recognition abilities were
explored. Recognition is efficiently signaled through the displacement of pyrocatechol
violet bound to the receptor. For Cu,L4, recognition selectivity is ascribed to the tuning
of the distance between donor atoms of anion guests and their ability to encompass
the Cu2+- Cu2+ distance within the cleft of Cu,L4. In addition, the preorganization of
calix[4]arene in the cone conformation and steric hindrance of two bulky tripodal amine
moieties are important factors in controlling the Cu2+- Cu2+ distance. These factors
caused Cu,L4 to recognize pyrophosphate selectively with respect to other inorganic

anions in 80/20 (%v/v) MeCN/H,0O solution buffered with 10 mM HEPES at pH 6.4.
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