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8 9 33%a%s] PVCHY 663%%2] 0-NPOE 7}2sldl) 158%2] 4 AFE Q2 4'-benzothiazolyl-
benzo-15-crown-5% AH8-3ke] A H{E RAF 71E2] )& 15-Febe-5v) 18-28}-8--6 FEMGoll vl3t
YEFol tate B} e AdAdE e FRANAE e o) FAF e Hr| sy QAS(AE
717, AdA, FE3A 3 F9E I 48 Sle AFARA AFEAQ ] kew}e] ), benzo-15-crown-
5, 4'-aminobenzo-15-crown-5, benzo-18-crown-6, dibenzo-18-crown-6 '? bis[(benzo-15-crown-5)-4"-yl-
methyl] pimelate® AH-gt AF4E9) Zn FUAF AH 23t A vlmsigdct. o] v A7 3o
wl:Elo}E 77} A3 WizAegdHE 3] F71R LEolX A93-E el A sl o) R-§ 2$) g
Ao}l o] &9 AT AfE A9Ech

ABSTRACT. The ion-selective membrane fabricated with 33 wit% PVC, 66 wt% o-NPOE and 1 wt%
4'-benzothiazolylbenzo-15-crown-5 (TB15C5) as a neutral carrier exhibited an enhanced selectivity to
potassium ion over sodium ion compared to those prepared with other 15-crown-5 or 18-crown-6 deriva-
tives, The potentiometric properties (response slope, selectivity, detection limits and lifetime) of TB15C5-
based ISE membranes along with those based on valinomycin, benzo-15-crown-5 (B15C5), 4'-aminobenzo-
15-crown-5 (AB15C5), benzo-18-crown-6 (B18C6), dibenzo-18-crown-6 (DB18C6) and bis[(benzo-15-
crown-5)-4'-ylmethylIpimelate (PI-1I) ionophores were carefully examined under the same experimental
conditions. The enhanced selectivity of TB15C5-based membrane to potassium is explained in terms
of the effect of the benzothiazol functional group and the distribution coefficients of metal ions.
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Fig. 1. 4'-Benzothiazolylbenzo-15-crown-5 (TB15CS).
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Table 1. Effect of various plasticizers on the electrochemical characteristics of the PVC-based cation-selective

membranes doped with potassium ionophore II*

Selectivity coefficient (logky* |

Plasticizer Slope Detection limit
(mV/dec) Li* Na* NH,* Rb* Cs* (M)
o-NPOE 52.2 —4.40 - 3.60 -192 -082 -2.28 14X10°¢
DBP 53.7 —3.96 —-293 —195 -0.78 -207 25X10°°
DOA 448 —342 —2.69 —191 —0.60 -19 11X10°°

*Values calculated with respect to K* as primary ion.
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Tabdle 2. Electrochemical characteristics of cation-selective membranes doped with various neutral carriers

Neutral carrier Stope Selectivity coefficient (logkg* Detection limit
{mV/dec) Li* Na* NH,* Rb* Cs* M)
Valinomycin® 55.4 —4.96 —448 —201 042 —049 74%1077
TB15C5 54.3 —4.11 —252 -1.84 —0.71 —-149 12X10°®
B15C5 53.8 —3.31 — 180 —1.66 -0465 -122 34X1078
ABI5CS 451 —3.51 —240 -1.76 -0.88 —148 14%107%
B18Cé 474 —4.85 —2.15 —1.49 -131 —0.8% 34%10°¢
DB18C6 552 —4.89 ~2.04 -174 —0.79 —0.46 20X10°°

“Values calculated with respect to K* as primary ion. *Plasticizer: bis(2-ethylhexyDadipate.
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Fig. 2. Potentiometric response of cation-selective
membrane electrodes doped with TB15C5 (A) and
B15CS (B).
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