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2 9 335%%°) PVCe 665 %% 0-NPOE 7}lol 15%%2) $4 W54 4'-benzothiazolyl-
benzo-15-crown-5% AH3-3ted A33qt A T2 71E9] & 15-F2h-5u) 18-2e}8-6 F =M Eoll v)slod
JEFe| dale] B} Fe AdAde e AEAdAE vehlidch o) AT e Ar)stehy JAS(S-
&7, A, AETA 2 9 A g4 de TFAYA A5EAQ] Be]ea}e]dl, benzo-15-crown-
5, 4'-aminobenzo-15-crown-5, benzo-18-crown-6, dibenzo-18-crown-6 2 bis[(benzo-15-crown-5)-4'-yl-
methyl] pimelated AH&-3F ASE2] A3 5AT A 23}l A vlasigdct. o|2{d vl AF-§ F3}o
wlzElo}E 7|7} A 3HE] Wiz Aol H 2 8H3hEo] £7H AEol 2 AHAdS YA He o] F& 3]
Ao} o] 29 FulAls AR Asiedch

ABSTRACT. The ion-selective membrane fabricated with 33 wt% 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'-ylmethyl]pimelate (PI-II) 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 (TB15C5).
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Al ek o] Ad=gAl =t Azt BRJ Poly(vi-
nyl chloride)(PVC), benzo-15-crown-5, 4'-amino-
benzo-15-crown-5, benzo-18-crown-6, dibenzo-
18-crown-6, bis[(benzo-15-crown-5)-4’-ylmethyl]
pimelate(#-83 potassium ionophore II; & &
o )&= PI-IIZ 7)), 2-nitrophenyl octyl ether(o-
NPOE), bis(2-ethylhexyl) adipate(DOA)+= FlukaA}
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o dm & i o
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Hol\d AL W leulol4lo]n, A= A
Eo 3 FollA mejkmjolalel b AT
Aae Jehlle AL 15-32H-5 fxA PI-
otk apebs] B dfelde & & o9 7}
A2] At AFESSE v VIELE
PI-IIE Adst z4zte] 1714 78 42e vl
stk

W PVCH AT 7haA7t 3HgAdell w4
Qg ARl flate] &3] AHEshe kAl
0-NPOE, DBPZ DOA¢l| PI-1IE o] &4<4 242
A7kgE K* o)A HA5-& A=tk Table
1604 2 4 glo] DOAE 7haAE AHeE A5
Na*ol gk AdeiAdo] o2 7taAlE AHE-7E Al

Table 1. Effect of various plasticizers on the electrochemical characteristics of the PVC-based cation-selective

membranes doped with potassium ionophore II*

Selectivity coefficient (logkk* )

Plasticizer Slope Detection limit
(mV/dec) Li* Na* NH,* Rb* Cs* M)
o0-NPOE 52.2 —440 —3.60 —1.92 —0.82 —228 14x107°
DBP 53.7 —3.96 —293 —195 —0.78 —2.07 25%X10°°
DOA 448 —342 —2.69 -191 —0.60 -191 1.1%107°

aValues calculated with respect to K™ as primary ion.
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Table 2. Electrochemical characteristics of cation-selective membranes doped with various neutral carriers

) Slope Selectivity coefficient (logkg* )’ Detection limit
Neutral carrier
(mV/dec) Li* Na* NH,* Rb* Cs* M)
Valinomycin® 55.4 —4.96 —448 —201 0.42 —049 74X1077
TB15C5 54.3 —-4.11 —2.52 —1.84 —0.71 —149 1.2X1078
B15C5 53.8 —-331 —1.80 —1.66 —0.65 -122 34x107¢
AB15C5 45.1 —3.51 —240 -1.76 —0.88 —148 14X107°
B18Cé 474 —4.85 —2.15 -149 —1.31 —0.89 34X1078
DB18C6 55.2 —4.89 —2.04 —174 —-0.79 —046 20x10°¢

“Values calculated with respect to K* as primary ion. °Plasticizer: bis(2-ethylhexyladipate.
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Fig. 2. Potentiometric response of cation-selective
membrane electrodes doped with TB15C5 (A) and
B15C5 (B).
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