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ABSTRACT. Newly svnthesized 15-Crown-3 derivatives including anthracene were used as neutral car-

riers lor ion selective electrodes (o determine potassium ion by polentiometrv. Among the five neutral carriers
studied in this work., N-{4'-benzo-13-crown-3-ether)-anthracene-9-imine was found to be the best in lerms of
sclectivaity and stability. The optimal composition of 1on selective membrane was 1.0, 33.0 and 66.0 wt®o tor
neutral carricr. PVC and plasticizer. resperctively. Addition of KTpCIPB used as a lipophihe additive improved
the Nernst slope and the sclectivity of potassium 1on over alkali and alkaline carth metals. Espeaially. the selee-
tivify of potassitm ion over ammemum 1on was remarkably good (10:..1\'* wn,” -2.39). The response time was
also exceellent (tp~3sce) and continuous vse of this cleetrode for three weeks has not changed the seleetvity

and analytical characteristics.
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Fig 1. Stuctures of 13-crown-3 derivatives used in this work.
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Fig. 2. Schematic diagrams ol potentiometnic device (a) and
selting ol ion selective electrode (b).
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Table |. Nemstian slope. linear range and relation coetlicient for the various neutral carriers used in this work

Neutral carrier Plasticizer Nemstian slope (mV decade) Linear range (pK’) Relation coetlicient
Compound 1 DOA 434 3-1 09972
Compound 11 DOS 387 3-1 0.9942
Conpound 111 DOA 36.3 5-1 0.9997
Compound 1V DOS 16.2 3-1 0.9672
Compound V DOA 49.0 3-1 0.9972
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Table 2. Selectivity coeflicient of the compound 111-based
membrane clectrodes to alkali and alkaline eath mctal 1ons

\ R L Lror
Selectivity coellicient log &*™

Neutral carricrs Ll
Na’ Iim NILY Mg*  Ca™
Compound -169 —-18& -l16 -282 -228
Compound 113 =211 179 261 =244
Compound =213 =369 212 384 420
Compound -0.22 035 -030 -047 -043
Compound -1.19 =208 -125 -278 -2.4
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Fig. 3. Pontential versus concentration of K ion for the dif-
lerent plasticizers used in the compound [11-based membrane
electrode: The background electrolyte was 0.03 M Inis-HCL
pH 7.2(a. DOS: b. o-NPOE: ¢. DOA: d. DOIP).
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fable 3. Nernstian slope. linear range and relation coeflicient
lor the different plasticizers used in the compound III-based
membrane electrode

Plasticizer Nernstian slope  [Linear range Rclati‘(m
(mVideeade) (pK™) cocthicient
DOS 533 3-1 0.9998
~NPOT. 41.7 4-1 0.9986
DOA 36.5 3-1 09997
DOPP 274 3-1 0.9682
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Fig. 4. Potential versus concentration of K ion for the dif-
ferent neutral carriers used in the compound III-based mem-
brane electrodes: The background electralvte was 005 M
Tris-HCL pH 7.2: Composition: compound 1T: PVC ¢ plas-
ticizer X : 33 : 67X (wtlo).

Tahle 4. Nemstian slope, lincar range and relabon cocfticient
for the different neutral camer contents used 1n the compound
M-based membrane electrode”

Contents of neutral Nernstian slope Linear range  Relation

carmer (wWt®s)  (mVidecade) (pK™) coetlicient
0.5 529 3-1 0.9999
1.0 56.5 3-1 0.9999
1.3 532 3-1 0.9999
20 258 3-1 0.9999

* Compound IT: PVC: plasticizer = x 2 33 67-x (wt'o).
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fabhe 5. Nemstion slope. Imear ringe and relation coellicient
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Table 6. Nemstian slope. linear range and relation coctlicient
tor the different KTpCIPB cantents used in the caompound TII-
based membrane electixle”

Contents of DOA Nemstiim slope Linear range  Relation

{x—wi"o} (mV:decade) (pK") coeflicient
X33 363 3-1 0.9997
x-31 54.7 5-1 0.9999
x-33 49,7 5-1 0.9998
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0.6 J1.1 4 0.9827
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Fig. 5. Potential versus concentration of KTpCIPB used in
the compound 111-based membrane electrode for the ditterent
alkali and alkaline earth metal ions: The background elec-
trolvte was 0.03 M Tris-HCL. pH 7.2.
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Table 7. Scleetivity coctlicients to alkali and alkaline earth metal ions tor compound II1-based membrane clectrode and valinomycin

bascd membrane clectrodes

Neutral carriers Na~ NI, Rb Cy Mg™ Ca™
Selectivity coctlicient Compound 111 -2.27 =395 -2.39 -1.00 -2.00 -4.08 =443
it
(log & W ar Valinomyein —1.29 —.71 -182 041 -0.38 -391 -282
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Fig. 6. Pontential versus response time to potassium on tor

the compound TTT-hased membrane clectrode: The background
clectrolvte was 0.05 M Tas-TICL pIT 7.2.
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