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RESULTS & DISCUSSION
ABSTRACT INTRODUCTION

Figure 3: Effects of presence of other metal ions [Conc. 10 ppm] on the current response

The toxicity of Pb#* highlights the need for highly sensitive methodologies, The interactions of Dibenzo-18-crown-6 derivatives and Pb#* were probed via DFT, UV-Vis obtained for lead [Conc. 50 ppm] when the electrode surface is modified with (a) DB18CS,
offering cheap and convenient detection. Hence, compleximetric techniques, spectroscopy and various electrochemical Methods (CV, SWV, and DPASV). All derivatives (b) DADB18CS, (c) TNDB18C6 and (d) TBrDB18C6.
applying various ligand systems, have been investigated by numerous researchers spontaneously coordinate with Pb?* in their free/ monomeric form; the most exergonic binding
A : . _ . . : . @) (®)
for their ability to allow accurate and rapid quantification of this heavy metal. as well as the most favourable linear range (LR), limit of detection (LOD) and limit of  oE0f -  oom0s -
Among these ligand systems are cryptands, calixarenes and crown ethers, due to quantification (LOQ) are exhibited by the brominated derivative which forms a 2:1 metal: 5 00E.05 -
their ability to size bind metal ions. However, though reports on these systems ligand complexes with Pb%*, compared to the 1:1 complexes formed with other derivatives; a j“a 4 00E-05 - \/\/\/ < +00E-03
Indicate some level of success, selectivity and sensitivity remains a work in process driven by entropic effects due to solvent rearrangement and substituent effects. 3.00E-05 - ~ 1.00E-05 -
progress, hence, modification of the type of coordinating atoms and even the | 200805 A————— " 0.00E+00
three dimensional structure of these host systems have been investigated for " K. Lo \ -
Improved selectivity and sensitivity. However, though various studies have been . o ol 2 B ¢ 00E.0% © 2.00E-05 4 (d)
carried out on these systems, for crown ethers such as DB18C6, adjustment of - C & | ' SEAE 3-00E-05 - L O
. : : cps - : : : —— Bt - T 1.00E-05 -
their electronic structures by side arm modification remains unrealized. RECRAER DADBI8CS TRDEIsCe THRDELNCS B 3.00E.05 - = oo N,f\/
Scheme 3: Electrostatic potential maps as calculated for DB18C6 derivatives 1.00E-05 - -
; 2 0 00E~+00 . . . . . . 0_00E+00
, 9% "ir" Ty Additionally, these systems were found to passivate, via electropolymerization, a platinum TN R M Mem Gam Com T AR e
Pb%* - & ,.r' e e working electrode surface, except for the nitrated derivative which forms a chemisorbed
& bt electroactive coating, hence, all compounds allow the preparation of modified electrodes, GONI}[“SIONS
e Jr } QJ capable of quantifying Pb2* at concentrations below 10 mg L with minimal errors in the
i presence of other mono-, di- and tri-valent metal ions, except Al®* and Hg* which offer

* Dibenzo-18-crown-6 and its acetylated, brominated and nitrated
derivatives are able to spontaneously coordinate Pb2* in their free
monomeric form; a process controlled by entropic effects.

* Their ability to passivate a platinum electrode surface allows the
preparation of modified electrodes, capable of quantifying

o significant coordination competition.
Scheme 1. Binding of Pb%* by DB18C6
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